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HPEAT'OBOP

IIpemyiaranara MoHorpadus e mnpen-
Ha3HaueHa 3a Hay4yHH paboOTHHLHM B bbi-
rapusi U 9yXKOMHA, CHCIHAINCTH TIO TPOO-
JeMUTe Ha TeHETHKaTa W CeNleKIMATa TpU
KonpuHeHata nenepyna (Bombyx mori L.).

B Hes ce pasrmexaar Hail-BaKHUTE
BBIIPOCH, CBBP3aHH C HACTOSILIETO ChC-
TOSIHUE, YIpaBICHUE W U3MOJI3BaHe Ha 226
HOPOJM M JIMHWU OT TEHETUYHHUTE pecypcu
Npu KONpUHEHata remnepyna B bwarapus.
OnucaHa e MeToAMKaTa 3a MOJIbp)KaHe
KaKTO Ha TeHO()OH/A Ha TIOMyJIalnTe, Taka
Y HA YUCTUTE JIMHUH, POOUTEICKH (popMu HA
palOHMpaHHUTE B TPaKTHKaTa XUOpuUaAW Ha
KOIlpuHeHaTa rnenepyna. [IpencraBeHa e u
0aza aHHM 3a OCHOBHHUTE MOP(OIOTUYHH
MpU3HALM Ha SHIaTa, JapBUTE U MALIKYJIUTe
U ChIIOCTaBUMa IM(poBa HHPOpMALH 32
Hali-Ba)KHUTE KOJMYECTBCHH CEJICKIMOHHU
NpHU3HALY.

3acThIICHU Ca U BBIIPOCUTE 3a METO-
JIUTE Ha CEJEKIUs Ha HOBU M yCHBBPILEH-
CTBaHE Ha CHUIECTBYBAIUTE TIOPOIH, JTMHUH
¥ XHOpHAY Ha KOIIPUHEHATA Mernepyaa.

HarmpaBenu ca M3BOAM M NPENOPHKH
3a MOMyJISIpU3UpaHe MACTOTO M PoJiTa Ha
TEHETMYHUTE pEeCypcl Ha KONPHHEHaTa
nieriepy/ia Ha bearapus B cBETOBHHA OOMEH.

ABTopuTe 1me OBAaT MHOro Ojaro-
JapHU aKo C HANKMCBAaHETO Ha Ta3W KHUTa
ycmesT na Aagar HeoOxoxumara HHQOP-
Malys 3a CHCTEMara 3a CbXpaHEHHE Ha
TeHETUYHHUTE PECYpPCH, METOIUTE 33 YCb-
BBPIICHCTBAHE Ha Pa3BBXAAHUTE IIO-
MyJaliy M Cbh3/laBaHe Ha HOBU BHCO-
KONPOJAYKTUBHU TOPOAM, JIMHUM M XHO-
puIM Ha KompuHeHaTa nenepyna (Bombyx
mori L.) He camo B Boarapus, HO U B
CBETOBCH aCIIEKT.

Aemopume

PREFACE

The present monograph is directed
to the researchers in Bulgaria and abroad,
experts on the problems of silkworm,
Bombyx mori L. genetics and breeding.

In this book are observed the most
important problems, connected with the
present status, management and utilization of
226 silkworm accessions and pure lines,
formed the silkworm germplasm resources in
Bulgaria. The methods of both silkworm
accessions and pure lines maintenance are
described as well. A database for the basic
qualitative characters of the silkworm eggs,
larvae and cocoons as well as the comparative
values of the most important quantitative
breeding traits are also presented.

In the present monograph are
described the methods of silkworm breeding
and creation of new and improvement of the
existing silkworm breeds, lines and hybrids.

Some important conclusions and
recommendations about popularizing the
importance and role of silkworm genetic
resources of Bulgaria in the global
exchange and cooperation are made.

The authors would be very satisfied if
by preparing this book could succeed to
present the necessary information regarding
the system of silkworm germplasm resources
conservation, methods of breeding for
improvement the silkworm populations, and
creation of new highly productive silkworm,
Bombyx mori L. breeds, lines and hybrids,
not only in Bulgaria but at a global aspect.

The Authors



I. BbBEJIEHHUE

Kompunenara mnemepyma (Bombyx
mori L.) e enHO OT Haii-TIOJIC3HUTE CeJic-
KOCTOMIAHCKH HACCKOMH, JIOTPUHECIO B
MHOTO TOJIIMa CTEIEH 33 KYJITYPHOTO
pa3BUTE Ha YOBEYECTBOTO, IO-CIICIIHAITHO
ocurypsiBaiikum Hal-(uHAaTa Marepus 3a
HETOBOTO OOJIEKJI0. YCTaHOBEHO €, d|e
O0y0apcTBOTO € BB3HHKHAJO TPEAU OKOJIO
6-7000 roguuu B npeBeH Kuraii. [IpeBHO-
KUTalCKU Heporaudu, H3MON3YyBaHU I10-
pano ot 11™ Bek ILH.e. ChABPXKAT 3HAIM
3a KONpPHWHEHA HHINKAa M YEPHHUIA, KOETO
MIOKa3Ba, 4e oIre ToraBa 0ybapcTBOTO Beue
e cpmectByBano. Ot Kurait 0y6apcTBoTo €
pasmpocTpaHeHo mhpBOHa4YamHO B Kopes
npeau okosio 3000 ToAMHU U MO-KBCHO B
SAnonus mpenu okono 1800 romunu. B
HamM THA Oy0apcTBOTO ce MPAKTHKyBa B
OKOJIO 53 cTpaHM B CBETa M OCUTypsBa
MOMHUHBK M JOIBIHUTEIHH JOXOAM Ha HaJl
150 MunuoHa AyUIW, KUBYIIM TJIaBHO B
CCJICKHTE pallOHM W OT Hal-OeqHHUTe
cimoeBe Ha HaceneHueTo. CremoBaTrerHO
pa3BUTHETO Ha Oy0apcTBOTO MOMOOpsBa
HUBOTO Ha >XHBOT Ha OegHHWTE XOopa B
MpPeIUMHO pa3BUBAI C€ U MO-OemHU
CTpaHu, KOUTO o00adye ce HYKAAAT OT
BUCOKOIIPOJYKTUBHU TOPOAU U XUOPUAU
OyOHM, KakTo W TOJIEpAaHTHH KbM HeOIa-
TOTIPHSITHY yCJIOBHA Ha Cpeaara.

BybapcTBoTO € emuH OT ApeBHHTE U
UKOHOMUYECKH e(EeKTHBHH IOJOTPACIH Ha
CEJICKOTO CTOMAaHCTBO B bwirapus. Ilo
nanau Ha TankoB (1909) npe3 553 T. oT H.e.
JBAMa BU3AHTUIICKM MOHACH IIPEHACAT OT
ITepcust 6ybeHo ceme B 6aMOyKOBH OacTyHH,
KOETO CIIe]l TOBa OBP30 Ce PasIpoCTpaHsBa U
no Owirapckute 3emu. Criope[| JIETOIHCUTE
Oy0OapcTBOTO € OWIO YHpaXKHSBAHO Ol
npe3 [IepBoTO OBATAapCKO LAPCTBO, HO ce
pa3BuBa 0cOOeHO CHIHO B Kpas Ha XIX u
TbpBaTa MOJIOBHHA Ha XX BEK, KOraTo Ipe3
HSKOW TOJVHHU TPOU3BOACTBOTO HA CYPOBH
namkyau goctura go 3000 t. Morar na
OBIaT TOCOYCHH HSIKOJIKO MepHoia, Mpe3
Kouto OyOapcTBoTO B Bbirapus e Omino B
TOJISIM BB3XO/I.

6

I. INTRODUCTION

The silkworm (Bombyx mori L.) is
one of the most useful agricultural insect
and it has contributed greatly to the
cultural development of human beings,
particularly by providing the finest textile
material for clothing. It has been inferred
that the utilization of cocoon began in
China 6000 or 7000 years ago. Ancient
Chinese characters used before 11®
century BC, such as thread and mulberry,
show the existence of the sericulture. The
sericulture had spread from China initially
to Korea about 3000 years ago and later on
to Japan about 1800 years ago. In
nowadays the sericulture is practiced in
about 53 countries ensuring occupation
and additional income to more than 150
million people mainly from rural area and
economically weaker sections of the
society. Therefore, sericulture develop-
ment improves the quality of life of econo-
mically poor people in under developed
and developing countries, which however
need of high yielding silkworm breeds, as
well as breeds and hybrids tolerant to
adverse agro-climatic conditions.

The sericulture is one of ancient and
economically effective sub-branches of
agriculture in Bulgaria. According to
Tankov (1909) in 553 A.D. two Byzantine
monks carried from Persia silkworm eggs,
hidden in their bamboo canes, then the
silkworms had been quickly transmitted to
the present Bulgarian territories later. The
historical manuscripts manifest that the
sericulture was practiced as earlx as during
the first Bulgarian kingdom (7%-11" cen-
tury A.D.), but it was especially strongly
developed in the end of 19" and first haif
of 20" century, when in some years the
fresh cocoon production reached up to
around 3000 t. There could be mentioned
several periods, when the sericulture in
Bulgaria had a a great progress.



[IspBuaT, e nepuonst oT 1830 mo
1865 1. HacT oT Hero chpbBHaza C TOJIEMUTE
NOpaKeHHs1 KOUTO OoyiectTa mHeOpuHa e
HaHecnma Ha OyOapctBoro B Utammsa u
OpaHius, TPUHYAWIO TEXHUTE TPEHBOPH
Jla TIPOM3BEXIaT M M3HACAT oT bbearapus
exerogHo 1o 750-900000 xyTuuKy 3ApaBo
OyOeno ceme. BropusT nepuon e Oun mpe3
roguaute 1895-1910-cnex uKOHOMHYECKa-
Ta Kpu3a oT 1890-1895 r. IIpe3 1896 r. BBB
Bpana e cp3nagena OnuTHaTa CTAHITHS IO
Oy0apcTBO, KOSATO Cc€ sBSBA EIHO OT
IBPBUTE HAYYHOU3CIEOBATEIICKH YUPEK-
JeHus B 00J1acTTa Ha 3eME/IeNUEeTO y Hac U
eflHa OT Haii-ctapure OyOapcku W KOII-
PUHAPCKU CTaHIMK B cBera. [Ipe3 moBeye
OT BEKOBHOTO CH CBHINECTBYBaHE CTaHIIHSI-
Ta paboTH aKTHUBHO IO BCHYKH HaIpaBlie-
HUsI Ha OyOapckara Hayka W TPakTHKa M
JONpUHAcS CBIIECTBEHO 3a W3JWraHe Ha
OpPTraHU3alMOHHOTO, TEXHHYECKOTO M TeX-
HOJIOTUYMHOTO PAaBHHINE Ha IAIIKYJIOIPO-
M3BOZCTBOTO B CTpaHaTa.

Ot 1920 mo 1930 r., HEmocpencT-
BeHO ciel IIppBaTa cBETOBHA BOWHA, ChILO
e TMepuoJ Ha TOoIsAMO pa3pacTBaHE Ha
OyOapcTBOTO B Bhirapus.

[Ipe3 mppBaTa nonoBuHa Ha 20-TH BEK
TIPOM3BOJICTBOTO HA TAIIKYJIH Yy HAc € OWio
CBCPEIOTOYCHO IBIII0O B YaCTHHUTE CTO-
MIAHCTBA, KaTO YacT OT OyOOXpaHWUTENHTE ca
WICHYBAIM B IOTPEOUTEINICKM KOOTIEPAIUH,
3aHMMABAIld CE C M3KYIyBaHETO, ITbPBUY-
Hara rpepadoTKa 1 MpojakdaTa Ha MAIIKYIIH
M KOIpPHUHA. AHAJIOTUYHA JIEUHOCT € YIpaXK-
HSBaHa W OT MHOTO YAaCTHHU TpepHeMadHn,
KaTo CyXWTE TAIKYJIU Ca W3HACSHA OCHOBHO
B Uranms, mopamu mmmcata Ha pas3BUTa
CBWIOTOYHA ((HIaTypHa) TPOMHUILIEHOCT Y
Hac. YacT OT mpou3BeXIaHWTE MAIIKYJIH B
cTpaHara B pa3mep Ha okoiyio 200 t roguiiHo
ca ce TmpepaboTBaM OT camure Oy0o-
XpaHHUTENI TIOCPEJICTBOM  HW3TOYBAaHE Ha
PBUHM  YCTpOMCTBA, HapedeHH ‘‘monmamnuy’,
NpecyKBaHe, M3BapsBaHe, o0arpsHe, ThKaHe
TIATOBE HAa PHYHM CTAHOBE U M3Pa00TBaHE Ha
ppuHO ToieTeHn m3aenus. lloutn msmara
JIOMAIITHO TIPOF3BE/IeHA TMPOMYKIWS € Onia
M3IM0JI3yBaHa 3a HYKIUTe Ha CEMEICTBOTO.

The first one is the period from 1830
to 1865. A part of it coincidences with the
big damages, caused to sericulture in
France and Italy by the pebrine disease,
enforcing the egg-producers to manu-
facture in Bulgaria and export up to 750-
900000 boxes of disease-free silkworm
eggs annually. The second period was
during 1895-1910 - after the economical
crisis from 1890-1895. In 1896 the
Sericulture Experiment Station in Vratza
was established, which is one of the first
research institutes in the field of agri-
culture in Bulgaria and one of the oldest
sericultural and silk station in the world.
During its more than one century old
existence the station has worked actively in
all the fields of sericultural science and
production and contributed considerably in
the increasing of managerial, technical and
technological level of cocoon production
in the country.

From 1920 to 1930, just after the
First world war there was also a period of
big sericulture expansion in Bulgaria.

During the first half of 20" century
the cocoon production was centralized
completely in private family farms, and a
part of these farmers were members of
cooperatives, dealing with cocoon purcha-
sing, processing and selling dry cocoons
and raw silk. A similar activity was
practiced by many private entrepreneurs,
exporting the dried cocoons mainly to Italy
due to the lack of well developed silk
reeling industry at that time in Bulgaria. A
part of the cocoons produced in the
country in amount about 200 t annually
were processed by the sericultural farmers
themselves by reeling on manual tools,
called “dolap”, silk twisting, degumming,
dyeing, weaving silk fabrics on handlooms
and hand-made knitted commodities manu-
facture. The bigger portion of these home-
made silk handcraft products was used for
the family needs only.



Cnen 1930 1. obaye B bwarapus
MHOTO OBpP30 ce Cb3AaBaT CBHJIOTOYHU
OpEeNnpUATAS U MPOWU3BEACHUTE MAIIKYJIN
MOYTH W3ILIO ca TMpepadOTBaHH BHTPE B
cTpaHaTa. B ennH KpaThK mepuoj OT Bpeme
€ Ch3Ja/IeHa TBBP/IE 3HAYNTEIIHA KOPUHEHA
MPOMUIIIEHOCT, BKJIOYBama oxojio 1500
CBWIOTOYHM OaceiiHa C Kamauurer 3a
npepabotka Ha okomo 3000 t cypoBu
MAIIKyJIY ToauIIHO U 480 MEXaHUYHU CTaHa,
C TOIWIIEH KamamuTeT OKOJO MHIHOH H
MOJIOBMHA MeTpa KompuHeH 1iat. Cren
CMsAHaTa Ha INOJIMTUKO-UKOHOMHUYECKAaTa
cucreMa mpe3 1944 r. mpousBOACTBOTO Ha
TAIIKYJIM OCTaBa B JIMYHUTE CTOMAHCTBA HA
HacelleHHEeTO, JIOKAaTO MPOW3BOJCTBOTO Ha
YepHUYEB TOCAABUYCH MaTepuai, OyOeHO
ceMe, W3KyNyBaHETO MW IpepaboTkaTa Ha
MalIKyJIUTE Ce II0eMa M3ISUI0 OT IbpiKaBaTa.

Crenamny OnaronpusiTeH HEpHOJ 3a
pasButHeTo Ha OybapcTBoTO B Bhirapus ce
ouepraBar roauHHWTE ciex Bropara cBe-
TOBHA BorHa — 1945-1955, karo npe3 1953 1.
TIAITKYJTHOTO TIPOW3BOJICTBO  JOCTUTA IO
3019 t — pexopaeH moOWB B HCTOpHSTA Ha
Owpsrapckoro  OyGapctBo. Tosm  Gmaro-
NpUATEH TEpHOI C M3BECTHH KOJIEOAHUS
IPOIBIDKaBa 10 HayanoTo Ha 90™ romuHu.
Mmaiikyn  BOpenBujl TOJSIMOTO — COITHAIIHO
3HaYeHHEe Ha Oy0apCTBOTO KaTro IOX-
OTpachjl, OCUTypsBaIll IMOMHHBK H OOIbJI-
HUTEIIHU JIOXOJM Ha XWISIU JOMAaKUHCTBA
OT CeJNCKHUTEe paiioHu mpe3 nepuoga 1950 —
1990 r. 6yboxpanuTenute B bbarapus moiy-
YaBaT HAIBJIHO OE3IUIaTHO YepHU4eBH (u-
JAHKYW, W3MONICHN OyOWdKky, ae3uH(peK-
[MOHHH MaTepuaiii U niepdoprpaHa XapTus
3a TMOYHMCTBaHEe Ha mocTensaTa. [omsmara
YacT OT Pa3XOmHUTe IO M3KYIyBaHETO Ha
TIAIIKYJIUTE Ce TOeMaT OT AbpXKaBaTa BHB
BUJI Ha CyOCHIUs, TIOpaay KOEeTo KpaiHara
[IleHa Ha CypoBaTa KONpPWHA ¥ TOTOBHTE
KONPUHEHN U3/enusl Oelle CpaBHUTEIHO
HHCKa, CTAa0MJIHA W MO3BOJIABAILA 3HAYUTEN-
HU TPOJIAYKOM KaKTO Ha MECTHHS, Taka U Ha
BBHIIHNTE mazapu. ChC CPEAHOTOAMIITHO
npousBoacTBo 1200-2000 t cypoBu mnai-
Kyau npe3 niepuoaa 1975-1990 r. bearapus
ce HapeXkaa Ha IHpBO MscTo B EBpomna u Ha

However after 1930 many com-
mercial silk reeling enterprises have been
created very fast and the cocoons produced
are processed nearly fully into the country.
During a short period of time a
considerable silk industry was created,
including about 1500 silk reeling basins,
with a total capacity for processing of
about 3000 t fresh cocoons annually and
480 power looms, having an annual
capacity of about one and half million
meters silk fabrics. After the change of
political and economical system in 1944
the cocoon production had remained in the
producer’s households, while the mulberry
saplings and silkworm egg production,
cocoon purchasing and processing was
taken by the government.

A next favorable period of
sericulture development in Bulgaria are the
years after the Second World War — 1945 -
1955, and in 1953 the cocoon production
reached 3019 t, what is still considered as a
record in the history of Bulgarian
sericulture. This favorable period with
some fluctuations continued until the
beginning of 90s. Considering the high
social importance of sericulture as a
branch, providing job opportunities and
income resources to thousands of rural
households, during the period 1950-1990
the sericulture farmers in Bulgaria used to
receive free of charge from the government
mulberry saplings, young silkworm larvae,
disinfectants and perforated paper for bed
cleaning. The bigger portion of the costs
for cocoon purchasing were paid by the
government as a subsidy, resulting in
comparatively low and stable price of the
raw silk and silk commodities, allowing
considerable selling at the local as well as
international market. During the period
1975-1990 with an average annual
production of 1200-2000 t fresh cocoons
Bulgaria occupied the first place in Europe
and 7"-8" place in the world per capita.



7-8 MsCTO B cBeTa IO NPOM3BOACTBO Ha
rJiaBa OT HACEJICHUETO.

3a cexanenue obaue, cien 1990 r.
NPOU3BOJICTBOTO HA MAIIKynu B beirapus
3alovyHa Jia Craja, KaTo OCHOBHUTE IpH-
YMHU 32 TOBa OsXa PSI3KOTO MOHMKABAHE
[[eHaTa Ha CypoBara KONpPHHA Ha CBETOB-
HUSIT Ta3ap, KakTO W MPOMEHUTE Ha MOJIH-
THYECKaTa U HKOHOMUYECKA CHCTEMA Y HAC.

CeiieBpeMeHHO ~ Oy0apcTBOTO €
eIVH OT MAJIKOTO TOAOTpacid Ha 3eMe-
JIETUETO0, KOWTO € B CBhCTOSHHE Ja OCH-
rypu, 0€3 3HAYMTENHH KAIHUTAJIOBIIO-
JKCHUS M 332 CPaBHUTEIHO KPATKO BpeMe
JIOXOM Ha (epMepuTe, a mpepaboTKaTa Ha
NANIKyJIUTe W CypoBaTa KOTMPUHA — pas-
KprBaHe Ha HOBH paboTHU Mecrta. C mpH-
cheuHABaHe Ha bbarapus kpm EBpormneit-
CKHUST CBIO3 CE OYaKBa Jia C€ MPENOCTaBsIT
HOBU OJArOMPUATHH BBH3MOXKHOCTH 34
MOBHUIIIABAHE HA MAIIKYJIOMPOU3BOICTBOTO,
MOCPEJICTBOM CYOCHUIMUTE, OCHUTYPEHH OT
EBpodonmoreTe.

B T0o3M acmekT HamocieqbpK Ha Mpo-
rpaMHuTe 3a CbhXpaHEHHE Ha OHOpa3HO-
o0Opa3uero ce oOphINa OCOOCHO TOJIMO
BHUMAHHE TJIABHO TMOpajJd TEHETUYHATA
Jerpajanus, ABDKAm0 Cce Ha Heorpa-
HUYEHOTO UM W3MOJ3yBaHE W 3aIliaxa 3a
OKOJIHATA Cpe/la, YHHIIO)KAaBaHETO Ha
TOPCKUTE MacHBH, YOBEIIKAaTa Hameca B
E€KOCHCTEMHUTe, HapyllaBaHe Ha paBHO-
Becueto B Omoctepara. KoHseHrusra 3a

O0uopazHOOOpa3ueTo, OpraHu3UpaHa oOT
Kondepennusta mo okonHa cpema u
paseutrie Tpu OOH Ha CBETOBHHAT

¢dopym, ipoBezicH B Puo ne JKaneiipo mpes
1992 1. 00BpHA 0OCOOCHO BHHUMAaHHE Ha
ChbXpaHsABaHe Ha OuopasHooOpasueTo. OT
TO3U MOMEHT CBXpaHEHHETO Ha OWo-
pasHoOOpazneTo M TMONIbP)KAHETO Ha
TEHETUYHUTE OaHKH TPHUI0O0M 0COOEHO
TOJsIMO 3HAYEHUE ThH KATO TCHETHYHUTE
pecypcu ce cuMTar KaTo eOHO OOIIo-
YOBEIIKO HACJEJCTBO U CYBEPCHHO IPAaBO
Ha Hamuute. Pa3Oupaiiku  ronsmara
BAXHOCT Ha CbXpaHeHHe Ha OuopasHo-
obpasuero 3a CTaOWITHOTO pa3BHUTE Ha
3eMenenneTo KoHcynraTHBHaTa TpyIia 1o

However after 1990 unfortunately the
cocoon production in Bulgaria has started to
decline due mainly to the sharp drop of raw
silk price at the international market as well
as the changes of political and economical
system during the transition period.

By the same time the sericulture is
one of the few agricultural branches,
capable to provide without big investments
and for a comparatively short period of time
incomes to the farmers, while the cocoon
and raw silk processing — opening new
working places. With the near joining of
Bulgaria to European Union it is expected
to dispose new favorable opportunities for
cocoon production increase through the
subsidies, provided by European funds.

During the recent years, biodiversity
conservation programmes have drawn the
attention of many countries including
developing nations, because of the genetic
erosion due to indiscriminate use of bio
resources and damage to the environment,
destruction of forest, human interference in
ecosystem, upsetting the equilibrium of the
biosphere. The Convention on Biological
Diversity (CBD) organised by United
Nations Conference on Environment and
Development (UNCED) at Rio de Janeiro
Earth Summit in 1992 made an awakening
call to draw the global attention for
conservation of biodiversity. Since then the
biodiversity conservation and gene bank
maintenance have gained greater mo-
mentum since the germplasm resources are
considered as “Common Heritage of Man-
kind” and “Sovereign Right of Nations”.



MexTyHapOIHU 3€MENEICKH H3CIICABaHMS
ch3mage mpes 1974 r. B Pum, Uramus
MexayHaponen OopA 3a pacTUTEITHHTE
TeHETUYHH PECYpCH, MMaIl] CBETOBHA Mpe-
’Ka OT IEHTPOBE 10 TEHETHYHUTE PeCcypcH
TJIaBHO C IeJT ChXpaHEeHWe Ha MPHUPOTHUTE
TaKWBa, BKJIIOYMUTEIHO IUBUTE BUIOBE C
LeJ MOANOMAaraHe IpOrpaMuTe 3a Io-
BUILIABAaHE JOOWBUTE OT pa3IUYHUTE 3e-
MEJIENICKH KYIATYpH W TOBHUIIaBaHE IIPO-
M3BOACTBOTO Ha XpaHu. Komwucwsra mo
TeHETUYHH pEeCypcH 3a TpexpaHa Hu 3e-
menenmne kM DAO e ch3mazeHa Tmpes
1983 r., mppBaHaYaIHO CaMO KaTO KOMH-
CHS [I0 PACTUTEIIHUTE TEHETUYHU PECYPCH.
IIpe3 1995 r. HeiiHuTe 3amauyu ca pa3LIu-
peHH, OOXBal[aiiki BCHYKH KOMIIOHEHTH
Ha arpobmopasHoodpasmero. Kommcusara
¥Ma 3a IeJ Ja OCUTYPH TAXHOTO OIla3BaHe
U e(eKTUBHO U3MON3yBaHe, KakTo |
PaBHOIMOCTaBEHOCT MpH  paslperessHe
Onarara, TIOJY4YeHH OT H3MOJ3yBaHETO Ha
reHeTHYHUTe pecypcu. lloHacTosmem B
Ta3W KOMHCHS WieHyBaTr 167 crpanu (BKIL.
u bovarapus), kakro u EBpomnelckusr
cpt03. Kommcusata e paspabortuna cre-
nuanHa CBETOBHA cCTpaTerusi 3a yIpas-
JeHWe Ha TeHeTUYHHTE pPEeCypch OT
CEJICKOCTOTIAHCKM JKWBOTHH, 32 W3ITBJI-
HEHHETO Ha KOATO € ch3maneHa Mudop-
MaIllOHHa CHCTEMa 3a pa3HooOpa3ueTo
IIPU CEJICKOCTOMAHCKUTE >KUBOTHH. [Ipe3
1997 1. e cB3mameHa u MexaynpaBu-
TEJICTBEHA TEXHHYECKa pabOoTHa rpymna Io
TeHETUYHUTE PECypCH TIPU CEeJICKOCTO-
nmaHCKUTe >KUBOTHU. llocpemcTBoM Te3n
WHCTUTYIIMM WU C TOCPEAHUYUCTBOTO Ha
D®AO Ha HyXAaemMTE ce€ CTpPaHU ce
NPEAOCTaBAT PACTHTEIHU U >KUBOTHHCKH
TeHeTUYHH pecypcu. ['eHeTnyHHTE pecyp-
CH TIpH KOTIPHMHEHATa Terepyla obade He
ca BKIIIOYCHH B Ta3W CHCTEMa W BCE OIIE
OCTaBaT COOCTBEHOCT Ha OTAEITHH CTPaHU
Y YaCTHU KOMITAaHUH.

Ot npyra cTpaHa TeHETHYHUTE pecyp-
CH TIpH KOIPHHEHATa TIeriepyAa UMar Tolis-
MO 3HAa4Y€HHE HE CaMO 3a H3IIOJ3yBaHE B
HayJHOM3CIIeIOBaTeIickata paboTa 1mo Oy-
0apcTBO, HO U 3a MPOBEXIAHE U3CIIEABAHNS
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Realizing the importance of
biodiversity conservation for sustainable
development of agriculture, the Con-
sultative Group on International Agri-
cultural Research (CGIAR) established the
International Board for Plant Genetic
Resources (IBPGR) in 1974 at Rome with
a global network of genetic resources
centres, mainly for conservation of natural
genetic resources including the wild species
to promote crop improvement programmes
and increase the food production. The
Commission on Genetic Resources for
Food and Agriculture was originally
established in 1983 as the Commission on
Plant Genetic Resources, by the FAO, to
deal with issues related to plant genetic
resources. In 1995, its mandate was
broadened to cover all components of
agro-biodiversity of relevance to food and
agriculture. The main objectives of the
CGRFA are to ensure the conservation and
sustainable utilization of genetic resources
for food and agriculture, as well the fair
and equitable sharing of benefits derived
from their use. At present 167 countries
including Bulgaria and the European
Community are members of the CGRFA.
The CGRFA develops and monitors the
Global Strategy for the Management of
Farm Animal Genetic Resources. In 1997,
the CGRFA established Intergovernmental
Technical Working Group on Animal
Genetic Resources to deal with specific
matters in these areas and by intercession
of FAO plant and animal resources are
disposed to the needy countries. Whereas,
silkworm germ-plasm is not taking place in
this system due to various barriers and
silkworm germplasm are still considered as
exclusive possession of the nations.

On the other hand the silkworm
germplasm resources have a very big
importance not only for using in the seri-
cultural research but for making experiments
in the field of genetics and molecular biology.



U B o0NacTTa Ha TEHETHKAaTa M MOJIEKY-
nsipHata OuoJorua. YCTaHOBEHO €, ue
00eMbT Ha TeHeTHYHATa WH(pOpPMAIUS,
ChIbpIKAIlla ce B KOTIPUHEHATA Tienepy/ia e
okoyio 1/6 ot Tasm mpu doBeka. ChImecT-
ByBar Hax 450 Mopdomoruynm, Ghuzmoso-
THYHU U OMOXMMUYHHM Npu3HaIy, kato 300
OT TAX (BKIIOYBAWKHM TMOJHANICTH) ca
JOKanu3upanu B 27 rpynu Ha obmo 28
XpoMo3oMHu. [eHeTHyHara KapTa IpH
KONpHWHEHaTa Ternepyaa € eaHa OT Haii-
IBIIHUTE B OMOpecypcuTe Ha 3eMeIeIHETO.
OcBeH TOBa KONpWHETaTa Memepyla ce
sIBSIBA M KaTo €IWH YyHUKaleH OOEKT 3a
TeHETUYHU 1 OMOJIOTHYHY U3cieaBanus. ETo
3all0 €AWH OT HAYMHWTE 3a Ola3BaHe
TeHEeTUWYHUTE PECypcH Ha KOMpHWHaHATa
Tierrepy/ia B Pa3IMdHUTE CTPAaHU € TAXHOTO
HOMNYJISIpH3UpaHe Tpel OOIIECTBEHOCTTa U
YUYCHHUTE B PA3IUYHUATE 00IaCTH, KOUTO OHxa
MOIJIM Ja H3IO0JI3yBaT KONpUHAHaTa Oy0a
KaTO MHTEPECEH eKCIIepHMEHTAIEH 00CKT.

B boirapus no 1896 1. 6ydeHo ceme e
TIPOM3BEKIAHO OT CaMHUTe OyOOXpaHHUTEIH,
npy  JoMaliHu - ycioBus. [loutH  Besiko
CEMEICTBO € 3a1elsII0 U3BECTHO KOJIMYECTBO
CYpOBH MAIKyJIH, OT KOUTO € MPOM3BEKIATIO
HY)XHOTO UM OyOeHO ceme, MOCPEICTBOM
CBOOOJIHO ChelllaBaHe HaA TENepyauTre |
CHacsHE Ha CEeMeHara BBpPXy CaMHTe
namkyni. [Ipes 1896 r. B bwarapus e
NPOM3BECHO MBPBOTO MPOMHILIIEHO OyOeHO
ceMe Mo “HemossapHusIT’ Merox Ha Jlym
ITacteop. Ilo chmoTo Bpeme y Hac ca
BHacsHM W OyOeHm cemeHa or Dpanmms,
Wramusa u Typuus. OpeHckuTe W UTATMaH-
CKHT€ TIOpOIM HWMaT > KBJIT LBIT Ha
MAIIKYJIUTE, a Te3u oT Typuus umar Osut.

Cnen 1896 r. mpow3BOACTBOTO Ha
OyOeHo ceme B bbirapus ce pa3BuBa MHOTO
0Bp30, mocturakn okoio 270 000 KyTHuKH
(12 g) mpe3 1926 r. B Cesepna u IOro3a-
naaHa Beirapus ca oTriexaaHu KeITomNAam-
KyJdHH Topoad, nokato B HOro-mzrounara
4acT Ha cTpaHara Oenmonamkymau. [1pe3 30-
te u 40-te romunn Ha 20™ Bek B Bhirapus ca
OTINISKIaH! JIBE OCHOBHH TIOPOY, & UMEHHO
Kbara mecTHa, XapakTepr3upamia ce ¢
KBIT UBAT Ha TNAIIKyJHaTa OOBHBKA H
KpeMaB IIBSIT Ha CypOBaTa KOMpUHA /Tpex/ H

It was estimated that silkworm
genome consist of about 4.8x 10° bp, its
genetic information volume is about one
sixth of human being. There are over 450
morphological, physiological and bio-
chemical characters recorded at present,
among them 300 (including multi-allele) had
been located on 27 groups of the total 28
chromosomes. This is one of the most
detailed linkage map in the agricultural
biological resource. Silkworm is an excellent
material as the experimental animal for
genetic and biological researches. For all
these reasons one way to preserve and
maintain this important genetic resource in
different countries is to make it known and
appreciated both by public opinion and by
scientists in different fields of research, who
can use the silkworm as an interesting
experimental tool.

In Bulgaria until 1896 the silkworm
eggs for local needs were produced by the
farmers themselves only. Nearly every
sericulture farmer’s household separated
some fresh cocoons after the harvesting and
the moths laid their eggs directly on the
cocoons after free mating. The first
commercial silkworm eggs, following the
Pasteur’s cellular method were produced in
1896 in Bulgaria. At this time silkworm eggs
have been imported also from France, Italy
and Turkey. The French and Italian breeds
had yellow cocoons and the Turkish one —
white color.

After 1896 the egg production in
Bulgaria has been developed very fast,
reaching about 270000 boxes (12 g) in
1926. In the North and South-West part of
the country there were grown yellow
cocoon races, while in the South-East part
— white cocoon races. In the 30" and 40"
years two main races were reared in
Bulgaria, namely Yellow local, with
yellow cocoons and cream color of raw
silk and White Baghdad, having white
cocoons.
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bsuiata Oarmaacka mopojaa, umaria Oenmm
namkyind. bsutara barmancka mopopa e
cuMTaHa 3a Hali-crapara Ha baikaHckusT
nolryocTpoB. B bearapus 1s e umana tpu
tuna (mrann)-Onpuncka, [lomobpena bei-
rapcka u bwarapcka. bsutata barjganacka
nopoAa € Ch3AaZcHa W pPa3BbXkKIaHa OT
qacTHUTE PepMepr-0yOOXpaHUTENH B IIPO-
IbJDKEHHE Ha HAKOJKO CTOTHLM TOJMHU,
Mopajil CPaBHUTEIIHO BHCOKaTa CH TIPO-
TYKTHBHOCT M JBJTOTOANIITHATA TPaIHUIIHI
B oOyactTa Ha Oy0apcTBOTO Ha CTpPaHUTE
or bankanckuar nomyoctpoB. bsuara
Barmagcka mopoma ce e ominM4aBana ¢
ObIbr JapBeH nepuon (40 neHoHIIHs),
BHCOK J100mB Ha mamkynu (okomno 40 kg ot
10 g O6ybOeHo ceme), empu M TSKKHU Talll-
Kynu (2.8-3 g), TomsiM pa3Mmep Ha siIara
(1200 6ybenu cemena B 1 g). Iloponara e
Ouna MHOro no0Ope mnpucrmocobeHa 3a
pationa Ha IOromsrouna boarapus.
ChIeBpeMEHHO TSI Ce€ XapaKTepusupa ¢
HHUCKA YCTOMYMBOCT KBbM 3a00JSIBAaHE OT
(hmamepust u Tpacepusi, CPaBHUTEIHO HHUCHK
panmeman Ha Tpex (29 %) u pa3MoTBaeMOCT
Ha MAILIKYJIHTE.

JKbnrara MecTHa mopoia € HMana
MO-KbC JIAPBEH NEepHOJl, MO-BUCOKA KU3-
HEHOCT Ha OyOwWTe, MO-BUCOK paHIecMaH Ha
rpex (32-34 %), HO TOpaaAM TO-HHCKOTO
TErJ0 Ha TalmlKyJa € JaBajia MO-HHCHK
nobuB. ToBa CBOeOOpa3HO eCTECTBEHO
NOPOAHO paiioHupane B OyOapcTBOTO orie
B HAYaJIOTO HA MHUHAIHS BEK IMOKa3Ba, e
MIPUPOIO-KITUMATHIHUTE YCIOBUS 3a OT-
rexnade Ha Oyomre B CeBepHa W
IOronsrouna Bearapust ce pasnuyasar,
Hopagy KOeTo € He0OXOIUMO U HOPOAUTE
OyOu na oTroBapsT Ha creuudukara Ha
paiiona.

Enna ot oOcCHOBHHTE 1LenM Ha
OnurHata cranmus mo OybapctBo /OCh/
BB Bpana ot ch3gaBanero u npe3 1896 r.
M Tpe3 BpeME€ Ha HaJ BEKOBHOTO W
CBILECTBYBaHE € OMIIO MOMOOPSIBAHETO Ha
nopoauTe W xuOpuau OyOW ¢ men IMOBH-
IIaBaHe J00WBa W KayecTBOTO Ha Tall-
KyJINTE ¥ CypOBa KOIIPHHA B CTpaHaTa.
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The White Baghdad race is considered as
the oldest at the Balkans. In Bulgaria the
The White Baghdad had 3 lines, namely
Edrine Improved Bulgarian and Bulgarian.
The White Baghdad had been selected by
the oxdinary farmers for many years and
the characteristics of this race manifested
comparatively high level of productive and
good national tradition in sericulture.
White Baghdad race was characterized by
long larval duration (40 days), high cocoon
yield (40 kg from 10 g of eggs), big and
heavy cocoons (2.8-3.0 g), big size eggs
(1200 eggs in 1 g), It was very well
adapted for the South Bulgarian region.
Simultaneously the race was sensitive to
flachery and grassery (NPV) diseases and
it had too low raw silk percentage (29%)
and reelability.

The Yellow local race had shorter
larval duration, higher pupation rate,
higher raw silk percentage (32-34 %), but
lower cocoon yield, because of lower
cocoon weight. This natural dividing of

sericulture in the beginning of the last
century show that ecology-climatic
conditions for silkworm rearing are

different in North and South Bulgaria and
it was necessary silkworm races to
correspond to local district specificity.

One of the main targets of Se-
riculture Experiment Station (SES) in
Vratza since its establishment in 1896 and
during more than one century old activity
has been the improvement of silkworm
races and hybrids in order to increase the
cocoon and raw silk yield and their quality
at national level.



Jlo mauganoro Ha 30 rogunau Ha 20-
TH BEK CTaHIUATA HE € NOoJIbpiKaia
COOCTBEH T'€HETHYEH pPecypc, HO € U3IUT-
Baja BHAcsHUTE TaBHO OT @DpaHuus u
Wrtamus mopomu OyOuM Npenau TAXHOTO W3-
MOJI3yBaHE OT YAaCTHUTE MPOM3BOAUTENN
Ha OyOeHO ceMe /TPeHBOPH/.

B nauamoro Ha 40™ romuHu Cras-
nUsTa € WHTpomyuupana ot DpaHius u
Wtanus HIKOIKO BJITOMAIIKYTHA MOPOIU
Oyom kato Ackosm, Bap, AGpyuo, Anme-
pUa, KOWTO Ca W3MOI3YBaHU 3a H3XOIEH
Marepuai 3a CeNIeKIUs Ha MECTHHUTE JKBJITO-
namkyaHy JuHud Nol, No2, Nel3 u Ne24.

IIpe3 nepuona 1944-1952 r. B OCb-
Bpanma ca w3nuTraHuW WHPBUTE XUOPUAH
Mexay 2KbaTaTa MecTHa Tiopoza u 3JaT-
HAa KHMTaiicKa, cliel KOeTO ca BHEIpPEHHU B
npou3BocTBoTO. C 1en momoOpsiBaHe Ha
MecTHata >XBJITa NOpPOAa Tpe3 Mepuona
1949-1950 1. ca BHeceHu 3amagHO-
€BPOMEHCKUTE IKBITOMAIIKYJIHH TOPOAH
Ackoun, Bap u Annen. Mznon3yBaiku bk
TE3W TIOPOIM Ca CH3NAJEHH OBJITapCKHUTE
muaun Ne25, Ne26 u Ne27. IlocpeactBom
KpBCTOCBaHE HA TOpoJaTa ACKOIM C
nopogute Bap m Anmen ca cw3maneHu
KbITONAIKYIHUTE JuHuu 371 u 373, kouro
Hapen ¢ No25 u Ne27 mocTerneHHO WM3MecT-
BaT JPYTHTE TIOpoad OyOHM B IIpaKTHUKaTa.
IIpe3 nmepruoma 1952-1964 r. B cranuusra ca
CB3IaicHU W BHEIPECHH B MPOH3BOICTBOTO
HOBU XubOpumm Mexay auaunte 371, 373 u
3naTHaTa KaTaiicka mopoaa.

B kpas Ha TO3M mepuoa B CBETOBEH
aCTIeKT C€ HayaraT IIOPOJHTE C OsT IBAT HA
TMAIIKyJa, TJIaBHO TOPaad MO-KayeCTBEHOTO
Oarpene Ha korpunata. Ot 1965 mo 1970 .
B OCB — Bpara ca ceneKimoHupaHu rojIsiM
Opoii  HOBM  OeNOMANmIKYJIHH  JIMHHH,
TIOJTyYeHH IMTOCPEACTBOM pasmanane B F, Ha
WUTAIHAHCKA W snoHCKH F, mpomumnieHn
xubpumu. TakuBa ca muaumte 11-5, 48-U,
157K, 157 U u np.

IIpe3 1969 r. ot [IbpkaBHa copToBa
komucus /JICK/ ca mnpmsnatm wu paiio-
HUpaHU TIBPBUTE OBJITApCKW  Oeomari-
KyJHU nipomunnieHn Fy xubpumm 11 S x 48
U, 48 U x 157 K u terpaxubpunst (48 U x
11 ) x (48 U x 157 K).

Up to the beginning of 30’s of 20"
century the station had not maintained its
own silkworm genetic resources, but tested
the races imported from different countries
(mainly France and Italy) before their
introduction at the private egg producing
companies.

In the 40’s the station introduced
several yellow cocoon races like Askoli,
Var, Abrucio, Almeria from France and
Italy and using this material some local
yellow cocoon lines like Nel, Ne2, Nel3
and Ne 24 were evolved.

During the period 1944 — 1952
hybrids between the Yellow local and
Golden Chinese race had been tested at
the station and introduced to the field. In
order to improve the lines of the Yellow
local race, European yellow cocoon breeds
Askoli, Var and Alpen were imported
during the period 1949-1950. Using these
breeds the new Bulgarian lines Noe25, No26
and Ne27 were selected. By crossing the
breed Askoli with the strains Var and
Alpen the yellow cocoon lines 371 and
373 were selected, which together with
Ne25 and Ne 27 shifted gradually the other
silkworm races from the field level. During
the period 1952-1964 new hybrids between
lines 371, 373 and Golden Chinese race
were created and adopted to the field by
SES-Vratza.

In the end of this period white
cocoon silkworm races and hybrids
became more popular in the world due
mainly to their better silk dyeing quality.
From 1965 to 1970 many new silkworm
lines were selected at the station by
segregation from Italian and Japanese
white cocoon F; hybrids, like 11-J, 48-I,
157 K, 157 J etc.

In 1969 the Government Variety
Testing Comission approved the first white
cocoon Bulgarian F; commercial hybrids,
selected at SES - Vratza, namely 11 J x 48 I;
481x 157 Kand (48 1x 11J)x (48 1x 157
K), which were introduced into practice.

13



B mamm mHU CTaOMIIHOTO pa3BUTHE
Ha Oy0apcTBOTO 3aBHCH B MHOTO ToOJisIMa
CTEIIEH OT CEeNEKUUSITa Ha BHCOKOIPOAYK-
TUBHU ¥ C J00pa eKOJIOTUYHA TUTACTUYHOCT
mopoau W XuOpumu OyOH, ITOCPEICTBOM
e(eKTUBHO W3MOJ3yBaHE HA TEHETUIHHTE
pecypcH.

Cnen 1970 r. pa3BbaHO-TIONOOpPH-
TenHaTa pabota ¢ KonpuHenata 6yba B OCb
- Bpara e 3HaumtenHo pasmmpeHa, KaTo ca
WHTPOAYLIMPAHA W CH3IaJACHHU TOISIM Opoif
HOBH TIOpOIM M XuOpuan. Mmailiku Bripen-
BUJl TOJISIMOTO 3HAa4YeHHE HAa TCHETHYHUTE
pecypcH 3a ycrenHaTa celeKIronHa padoTa
OposAT Ha TMOpOJWTE, MOMTbPKAHU KaTo
reHopory B OChb - Bpama e moBuiieH
nocreneHHo ot 20-25 B Hayanmoto Ha 70-Te
roauHu Ha 226 npe3 2005 r.. B Hayanoto Ha
70-Te TonuHU OT SIIIOHUS ca BHECEHU T'OJISIM
opoii mopoau karo Thaihei, J-124, C-122,
Chungetsu, Hosho, Kenko, Chinpaku,
Choan, Shunrei, Shogetsu, Kenpaku,
Doei, Kohaku, Kinshu u Showa. Te3u
TIOPO/IM Ca M3MOJI3YBaHU KaTO M3XOZIEH Ma-
Tepual 3a CeJNeKIUsITa Ha HOBHU BHCOKO-
NPOAYKTUBHU TOPOIM W XuOpuau OyOou B
OCBb - Bpara.

IIpes cpenara Ha 70 ¥ HaYaIoOTO Ha
80 roaMHM Ha MUHAJIWS BEK IO JIMHUS Ha
MexayHapomaus obmeH oT CeBepHa
Kopest ca momyuenum 8 mopoau, Kato e
3all0YHaT CHBMECTEH HAy4YHO-HM3CIIe0Ba-
TEJICKM TMPOEKT, MPOJBIDKWI IO HAYAJIOTO
Ha 90™ roamHM, KOraro MOJHTHYECKATa
cucreMa y Hac Oerie mpoMeHeHa.

IIpe3 1979 r. e nmoanucaH JOTrOBOP
32 HayYHO-TEXHUYECKO CBHTPYJHHYECCTBO
Mmexy OCB - Bpana u OnutHara ctaHuus
no OybapctBo B rp. Mepeda, YkpaiiHa,
KakTo U cbc CpeqHOa3HaTCKUAT HaydHO-
W3CIICOBATEIICKH HHCTUTYT 1O Oy0apcTBO
B p. Tamkent, ¥Y36ekucran. [1o quHMS Ha
ToBa chTpyaHudectBo B OCh - Bpama ca
noiaydeHd 19 ykpawHCKHM U 7 Y30€KCKH
noponu OyOM ¥ ca TPEJOCTAaBCHH Ha
eKBUBAJICHTHA OCHOBa CBHINUAT Opoi
OBJITAPCKH TIOPOIH.
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Nowadays a steady sericulture
develop-ment is dependant to a great
extent of selection of high productive and
with high ecological plasticity silkworm
races and hybrids through effective
utilization of genetic resources.

After 1970 the silkworm breeding
work at SES-Vratza was expanded and
many new breeds and hybrids had been
introduced and created until nowadays.
Taking into account the very big
importance of the genetic resources for a
successful breeding work the number of
breeds, maintained at SES-Vratza was
increased from 20-25 at the beginning of
70’s to 226 in 2005. In the early 70’s there
were imported many silkworm breeds from

Japan, like Thaihei, J-124, C-122,
Chungetsu, Hosho, Kenko, Chinpaku,
Choan, Shunrei, Shogetsu, Honen,

Kenpaku, Doei, Kohaku, Kinshu and
Showa. These pure breeds were used as
breeding source for selection of new highly
productive strains and hybrids at SES-
Vratza.

In the middle 70’s and 80’s of 20™
century from North Korea were received 8
races from North Korea against giving to
them Bulgarian accessions. A joint
research program was started and
developed with North Korea until the
beginning of 90’s, when the political
system in Bulgaria was changed.

In 1979 was signed an agreement for
scientific and technical cooperation
between SES-Vratza and the Sericulture
Experiment Station, Merefa, Ukraine as
well as with the Middle Asian Sericulture
Research Institute in Tashkent, Uzbekistan.
Through this cooperation, SES-Vratza
received 19 Ukrainian and 7 Uzbek
silkworm breeds and gave to them in
equivalent basis the same number of
Bulgarian races.



B pesynrar oT ChTPYAHUYECTBOTO C
Vkpaiina y Hac ca cb3nafeHu 16 mopoau
O0you u 3 mpomunurieHu F, xubpuna, a B
VYkpaiiHa ca ceneKimoHupanu 2 Xuopuma.

B xpas na 80" roguHu ca MHTpO-
OyLUpaHU IO JIBE€ MOPOJU CHOTBETHO OT
I'py3us, Cupus, u Pympausa. OCb - Bpana
€ TpeAocTaBuia Ha BueTHaM HSIKOJIKO
BUCOKONPOJAYKTUBHH TOPOAM W € MOJdy-
YuJia JBE BUETHAMCKH JIMHUH.

B cpemata nHa 80" romuHu B
brirapust ca BHECEHH HAKOJKO II0-HOBH
smoHcku mHuK kato KC /¢ mpousxon ot
Kinshu /, IIB /c mpousxon ot Showa /,
AC /c mnpouwsxox ot Asahi/, TB /c
npousxonq ot Tokai/. Tesm mopomm ca
U3IO0JI3YBaHU 32 CEJIEKUUSITa Ha HOBH
MOPOAY M TIPOMHUIIIIICHN XUOpHuan OyOu.

IlocnenHuaT BHOC Ha moponu Oyou
oT Snonus e mpe3 mepuonma 1997-98 r.,
Yype3 CKIIYEH JOroBOp 3a HAy4yHO-
TEXHUYECKO chTpylaHudecTBo Mexay OCh
- Bpana u HanuoHamHUSAT WHCTUTYT TIO
reHeTuka B rp. Mummma, Anorws. OCb -
Bpama e momyumna 8 mopoau, BKIIO-
YUTENHO 4 MapKHpaHW IO TION B CTaIus
JapBa, KakTo U eIHa TPUCHHHA MOpoJa.

[Ipe3 mnepuoma 1998-2000 r. mo
JIOTOBOp C erumerckara gupma Arpomuep,
Kaiipo OCb - Bpama ¢ mnomyumna 35
eTUTNIETCKA TIOPOJAH, TIOBEYETO OT KOWTO
npousxoxaar oT FOxua Kopes, Kurait u
Wnans m ce XapakTepusupaT C BHCOKa
OPOLYKTUBHOCT HWJIM HSIKOM OCOOEHH,
MHOTO LEHHH OT I'€HETHKO-CEJIEKLHOHHA
IJiefIHa TOYKa npu3Hany. Upes u3nonspaHe
Ha HSKOM OT ETHIIETCKUTE TIOPOJIH € Ch3/IaJICH
HOBUSAT npomuInieH xuopuxa ES x E6a, koiito
ce XapaKTepH3upa ¢ MHOI'O BUCOKO TEINIO Ha
NAalIKyjla ¥ KONpHHEHAaTa OOBUBKA M B MO-
MEHTa CE€ HaMHpPa B CTAHLIMOHHO U3IIUTBAHE.

Ilo nuHUSA HA MEXTYHAPOJHOTO CHT-
pyaHHdecTBO 1O jgoroBopu ¢ OnwuTHara
cranius o 6ybapcteo B Bykyper, PymbHus
n HayuHo-m3cnenoBaTenckusiT HHCTHTYT TIO
OyOapctBo B rp. ['anmka, AzepOaiipkan npes
2004 u 2005 1. B OCB - Bpana ca moxydeHu u
€ 3aI04YHAaTO U3MUTBAHETO HA 6 pyMBHCKH U 4
azepOaliKaHCKY TTIOPOJIH.

As results of the cooperation with
Ukraine 16 silkworm breeds and 3
commercial hybrids were selected in
Bulgaria and 2 commercial hybrids were
created in Ukraine.

In the late 80’s there were
introduced 2 breeds from Georgia, 2
breeds from Syria and 2 breeds from
Romania. SES-Vratza gave to Vietnam
several highly productive races and
received 2 Vietnamese lines.

In the middle 80’s in Bulgaria were
imported several new Japanese lines, like
KS (originated from Kinshu), ShV
(originated from Showa), AS (originated
from Asahi) and TV (originated from
Tokai). These lines were used for breeding
of new strains and commercial hybrids.

The last import of silkworm breeds
from Japan was in 1997/98 through an
agreement for cooperation between SES-
Vratza and the National Institute of
Genetics, Mishima, Japan. SES-Vratza
received 8 breeds, including 4 sex-limited
for larval markings and 1 trimolter.

During the period 1998-2000
through a contract with the Egyptian
company AgroMier, Cairo, SES-Vratza
received 35 silkworm breeds. Most of
them are originated from South Korea,
China and India and are characterized with
high productivity or some special, precious
for the breeding work characteristics. By
using some of the Egyptian breeds the new
commercial silkworm hybrid ES x E6a and
the reciprocal was created, which is
characterized by very high cocoon and
shell weight and is under testing at SES
now.

Through a contracts for international
cooperation with Sericultural Research
Station — Bucarest, Romania and
Sericultural Research Institute, Gandja,
Azerbaijan 6 Romanian and 4 Azerbaijan
races are received at SES Vratza during
2004-2005 and their testing was started.
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HayuHo-u3cienoBarenckara pabota B
obracTra Ha TEHETMKAaTa M CEJICKIUATa Ha
KOIpUHEHaTa Oy0a € HacoueHa KbM
MpOyYBaHHUS  BBPXY  B3aHMMOJCHCTBHETO
TEHOTHII-Cpe/ia, TIPOsIBUTE Ha XeTeposuc B Fy,
TIPOSIBUITE HA TIOJIOKUTEITHH TPAHCTPECHH B
F,, koMOMHaTHBHA CIIOCOOHOCT, yHacCiemse-
MOCT, KOpEMalliy, PErpecuu, yHacleIsBaHe
Ha Hal-BOXHUTEC Ka4YeCTBCHM U  KOJIU-
YEeCTBEHU TPH3HAIM, TpWIAraHe Ha WHTEH-
3UBHAaTa  WHOpemHO-TMHEWHa  CeNeKITHs,
METOAW 3a Ch3/laBaHe Ha W3XOAHHU CeJeK-
I[MOHHM TIOMYJIAlUK, CEJICKIUS Ha MapKu-
PaHu 1O 10T B CTA/IUSIT SHIIC U JIapBa ITOPOJIH,
W3MO0JI3yBaHE Ha MIAPTCHO W aHJporeHe3ara B
CeJIeKIMATa TpH KONPHWHEHATa Terepy/a,
CCeNICKIMSI Ha TOpOAM M XuOpHumu Oyow,
TIOJXOISIITA 32 JIITHO-ECEHHO OyOOXpaHEHE,
KaKTO W TaKuWBa, TOJICPAHTHM KbM HeOIa-
TOMPHSATHH YCIIOBUS Ha OTTJICHKIIAHE.

[ocnennure xubpumu OyOu, CbH3-
nagean B OCB - Bpana karo Cynmep 1 x
Xeca 2 u 00p., Bpama 35 x Mepeda 2 u
06p. mw Cynmep 1 x Bpama 35 x TB x
Mepeda 2 u o0p. mMoka3zBaT CpaBHUTEITHO
BHCOKa TPOIYKTHUBHACT, CHOTBETHO TETJIO
Ha cypoBusaT mnamkyn 2300-2400 mg,
TErJ0 Ha KompuHeHata oOBWUBKa 550-620
mg, OBDKWHA Ha TAIIKyJIHAaTa HUIIKa
1200-1500 m. Te3n xubpuau obadue M3NCK-
BaT OCUTYpPsIBAHEC HA ONTHUMAJIHU YCJIOBHUS
Ha OTIJICXKJAHE, B IMPOTUBEH CIydall ce
MosiBSIBAT 3a00JsABaHMsI W JOOMBBT Ha
MaIIKyJId B TIpaKTUKaTa € HHCBHK. ToBa
HAJIOXKM HAIOCIEAbK Aa OBAaT Ch3MaACHU
XUOpHUAM, UMAIIA MajKO T0-HHUCKa TIpo-
JIYKTUBHOCT, HO OTJHMYaBalld Ce C IO0-
BHUCOKa TOJICPAHTHOCT KbM  HeOjaro-
NPUATHU YCIIOBUS Ha oTriexaane. [loc-
JeNHUTe HaMepuxa I00Bp NpHeM U B
HIKOM TPONHYECKH W CyOTpomudacku
cTtpanu kato Pununuuure, ['ana, Yranna,
Taiinaun, ['bpuus.
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The research work in the field of
silkworm genetics and breeding was
directed to studies on the interactions
between the genotype and environment,
heterosis expression in F;, positive
transgressions expression in F,, combining
ability, heritability, correlations, reg-
ressions, inheritance of the main quail-
tative and  quantitative  characters,
implementation of the intensive inbred-
lines breeding, methods for creation of
initial populations for silkworm breeding,
breeding of sex-limited at larvae and eggs
stage breeds, use of partheno and
androgenesis in the silkworm breeding,
breeding of silkworm lines and hybrids for
summer-autumn rearing, and having higher
tolerance to adverse rearing conditions.

The recent hybrids selected at the
station, like Vratza 35 x Mereffa 2 and
Super 1 x Vratza 35 x TV x Mereffa 2
manifest comparatively high productivity,
namely cocoon weight 2.3-2.4 g, shell
weight 0.550-0.620 g, filament length
1200-1500 m. However these hybrids
require to provide the optimal conditions
for silkworm rearing, otherwise due to
their sensitivity they suffer from diseases
(NPV) and the cocoon yield at farmer’s
level is poor. This is the reason to start
creation of hybrids, having lower pro-
ductivity, but displaying higher tolerance
to adverse environment in the recent years.
These hybrids met a good acceptance in
some tropical and sub-tropical countries,
such as Ghana, Greece, Philippines,
Thailand and Uganda.



2. CbXPAHEHUME HA
I'EHETUYHUTE PECYPCH
HA KOITPUHEHATA
IIEITEPYIA B BBJIT'APUSA

2.1. CecTOosiHME HA TEHETHYHUTE
pecypcH npu KONpUHEHATa
nenepyaa B boarapus

Kakto cnomenaxme mo-rope B
MomeHTa B OCB - Bpama ce cbxpaHsBar u
noaabpxkar 226 mopoAu Ha YepHUYEBATa
KOIIpUHEHa nienepyna. B bearapus ussecten
Opoif IOpPOU Ce ChXpaHsBAT CHINO TaKa U B
ArpapausaT yHuBepcuter-I1noBaMB /0K0I0
20-25/, Tpakunckusat yauBepcuteT B Ctapa
3aropa /oxono 10-15/ u OnuTHaTa CTaHIMS
o 6y6apcTBo B Xapmariu /okoio 15-20/.

Hskou ot T€3m mopoau mpeacTaBiis-
BaT aHaJO03W Ha TMOpOJH, ChXpaHSIBaHU B
reHo()oH/Ia Ha KOIPHHEHATa Mernepyla B
OCB-Bpana. Cxemara Ha chOupane, moj-
IbpKaHEe W OIeHKa Ha TEHETHYHUTE
pecypcu Ha KONpWHEHara Ienepyaa B
boirapuss e mpeacraBena BbB ¢ur. 1.
Ienodonma e kBaaudUIMpaH MO cXxeMarta,
nocoyeHa BbB ¢ur. 2.

l'enooHna Ha KONpUHEHATa IIeMe-
pyna, cexpansiBad B OCbB - Bpaua BkimouBa
TOJSIMO Pa3HOOOpaznue OT TeHOTHIH, KOETO
3HAYUTEITHO CHIDKABa KaKTO Pa3XOINTe, Taka
W BpeMeTO 3a TBhPCEHE M ca3JaBaHe Ha
U3XOJIEH MaTepuall 3a CeNeKIWs, Karo Io
TO3M HAYMH C€ YCKOpsIBa CENEKIMOHHUST
TIPOLIEC U CE€ OCUTYpPsIBa MaTepHal 3a HAyJYHH
Y TIPaKTHYECKH IIEITH.

[oHacrosiiemM raBHUAT MIPOOIIEM TIPH
CbXPaHEHHETO Ha TEHETHYHUTE PECYpCH €
HEZOCTATHYHOTO (PUHAHCHpAHE Ha OHOIKET-
Hara cdepa. Taka HanpuMep IeTbT HA OrOJI-
JKeTHaTa CyOCHIs BBB (DMHAHCHPAHETO Ha
OCBb - Bpama npe3 nocnemanre 10 romuam €
cpemro okoio 40 %, karo ocraHanmata cyma
ce HabaBst OoT cobctBeHM mpuxoau. Ocury-
psIBaHETO Ha COOCTBEHH MPUXOAW 0bade € Ha
(hoHa Ha TONSAM CIa] B MPOM3BOJCTBOTO HA
TAIIKYJIM, KaKTO B HAIMOHAJEH, Taka W B
pErroHaJeH U CBETOBEH aCIIeKT.

2. CONSERVATION OF
SILKWORM GENETIC
RESOURCES IN BULGARIA.

2.1. Present status of silkworm
germplasm maintenance.

As it was mentioned above, now 226
silkworm accessions are maintained at the
Sericulture Experiment Station in Vratza.

In Bulgaria some silkworm lines are
also maintained in the Agrarian university
of Plovdiv (20-25), Thracian university in
Stara Zagora (10-15) and the Sericulture
station in Harmanli (10-15).

Some of these breeds are analogues
of some races, maintained in SES-Vratza.
The chart for collection, conservation and
evaluation of silkworm genetic resources
in Bulgaria is presented in Fig. 1. The
germplasm 1is classified according to the
chart, shown in Fig. 2.

The germplasm which represents a
large variety of genotypes of the silkworm
considerably reduces both expenditures
and time for searching and creation of
basic material, thereby accelerating
selectional and genetic process, provides
fast and free customer’s receiving any
necessary material as eggs, larvae and
cocoons for the scientific and practical
purposes.

Now the main problem for silkworm
germplasm maintenance in Bulgaria is the
not sufficient financing of the budget
sector. For example the share of state
subsidy in the annual budget of SES-
Vratza is only 40 % for the last 10 years
and the rest is provided by self incomes.
However the providing of self-incomes is
against a background of big decline of
cocoon production not only in Bulgaria,
but in regional and world aspect.
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B chI0oTO BpeMe IpaBUTENCTBOTO Ha
P. bparapus npoBexia NpaBriIHA TOJMTHKA
N0 OTHOIICHHE CHXPaHCHHETO Ha TIeHe-
THYHUTE PECypcd B >KUBOTHOBBICTBOTO,
BKII. M Oy0apcTBOTO, TOCPEACTBOM OCH-
rypsiBAHE Ha EKErofHa IeeBa CyOCHaus
ypez AP “3emenenue”. I[lo nuHMA Ha
npoekra TCP/BUL/0065 “Bn3paxnane nHa
OyOapctBoTO B bbarapus”, ¢unancupan ot
®AO mpe3 mepmoma 2000-2002 r. OGemre
OCHTYPEHO HOBO J1abopaTopHO 00OpyIBaHE
U eKCIIepTHa IIOMOIL, KOETO JIOIpHHEce
3HAYMTEITHO 32 M3JUTI'aHe MOAIbPKaHEeTO Ha
TEHETHYHUTE PECYpPCH Ha €IHO IO-BHCOKO
Hay4YHO-TEXHHYECKO HUBO.

2.2. YnpasieHHe M U3M0JI3yBaHe HA
TeHeTHYHHUTE PeCypcH B
buarapus.

2.2.1. MeToauka 3a noaabpkaHe Ha
nopoaure or reHopona Ha
KONpPUHeHAaTa nenepyaa. (¢ur. 3)

B bearapus noaabpikaHeTo Ha
TEHETUYHUTE PECYpCH IPU KOIPUHEHATa
Nernepyga € €IHa H3KIIYUTENHO OTIro-
BOpHa pa0oTa, Thil KaTo MOpaau eKeroi-
HOTO OTIVIEXJaHE U BB3MPOU3BOJICTBO
PUCKBT OT 3aryba Ha IOPOAM € MHOTO
romssM. OCHOBHaTa TIeNl TMpH MOAABP-
JKAHETO Ha TOPOJUTE OT IeHO(OHIA € Ja
ObJaT 3aMa3eHU TEXHUTE XapaKTEPUCTUKU
MaKCHUMAJIHO OJM30 0 OMHMCAHUTE B IMac-
MopTa Ha MmopojaTa mopaar KOeTo OTOOPHT
Ce W3BBpIIBA CaMO IO OTHOIIECHHE Ha
OCHOBHUTE KAau€CTBEHU MPU3HALIU, TOKATO
CTOMHOCTUTE Ha Hal-BaXXHUTC KOJH-
YEeCTBECHU MPU3HAIM Ce OTYUTAT, Oe3 Ja ce
BOJW IIelieHaco4eH oToop. M3kmouenne
MpaBsIT caMO IPU3HAIIUTE, XapaKTEepU3U-
pamm  peNpOIyKTUBHHUTE CIIOCOOHOCTH.
Beska mopoma OyOu BHHAarm mposBsiBa
CBOM cOOCTBEH (DEHOTHUN, JIOKaTO Chb-
LHIEBPEMEHHO B TEHOTUIIA CH MOXE [a
ChIbpka HabOp OT IEHHH TeHU. AKO
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By the same time the Bulgarian
government conducts a right policy
through providing every year some subsidy
for maintenance of the national genetic
resources of domestic animals, including
the silkworm germplasm at SES-Vratza
from NF “Agriculture”. During the period
2000-2002 FAO through the project
TCP/BUL/0065 “Rehabilitation of seri-
culture in Bulgaria” provided to SES-
Vratza comparatively modern labo-ratory
equipment and technical advises, allowing
to maintain the silkworm genetic resources
at higher scientific and technical level.

2.2. Management and utilization of
silkworm germplasm resources in
Bulgaria.

2.2.1. Methodology for maintenance
of silkworm accessions. (Fig. 3)

In Bulgaria the maintenance of
silkworm genetic resources is a very
responsible job because of the every year
rearing and reproduction the risk to lose
some breeds is very high. The main
purpose in the silkworm accessions
maintenance is to conserve their characters
closed to the characteristics in the passport,
therefore the selection is made only for the
qualitative characters, but the main
quantitative traits values are also checked.
A selection is conducted as regards the
number of normal eggs in the laying. Each
silkworm race always express its own
phenotype, while concerned that a race is
the pool of the excellent genes. If we are
able to avoid the loss of excellent genes
without the selection in a race on every
generation, the race will be revived again
by re-selection in the future.



MOCPEICTBOM METOIUTE Ha MOIIbpIKAHE
Ha MOPOJIUTE Ce 3ama3u HaboOphT OT ICHHU
TeHH, T€ MOTaT Jla CE€ W3IIOJI3YBaT B €HA
ObJiela celeKIMOHHa IporpaMa, IeHHHUTE
TeHH Ja ObJaT MPOSBEHW M 3aTBBPIACHHU.
Jpyra BaxHa 1el Ha MeETOAWKaTa e
HEJIOMyCKaHe Ha WHOpuUAuHT. Bcwdku
nopoau 0you ot reHooHIa, MOATbPKAH B
OCb - Bpama ce otrmexpaar BeIHBX
TOJUIIHO, TIpe3 Hai - ONaronpusTHUAT
MIPOJIETEH CE30H, MECELIUTE Mall U FOHM.

W3pbpmieHn ca ¥ TpOydYBaHUS OT-
HOCHO YCTaHOBSIBAHE METOAUTE 3a IOJI-
JUbpKaHE Ha IMMOJIMBOJITUHHU TOPOIU OyOHu
(Tzenov, 1998; Tzenov et al, 2001).
JlokazaHo e, ue B ycnoBusTa Ha bearapus
€ BB3MOXHO TMOIIbP)KAaHETO Ha TIOJH-
BOJTMHHATa Tmopoja boune 517 na ce
U3BBPIIBA IOCPEIACTBOM EIHOKPATHO OT-
[JIeXK/IaHe MPe3 TOJAMHATA B MPOIBIDKEHUE
Ha 4 nokoseHus. ChIIEBPEMEHHO o00aue,
BBIPEKH, Y€ TOJUBOJITHHHUTE TIOPOIU
Kambomka u Maiicope 0s1xa OTIIICKTaHH
JIOPU TPHUKPATHO TIpe3 TOAWHATa U JBETE
NOpOAM ca 3aryOeHH, Mopand HEH3IIOI-
BaHe Ha siarta. ToBa Moka3Ba, 4e camo
HSKOM ITOJIMBOJITHHHY TTOPOJIU TTO3BOJISIBAT
MOJIBP)KAHETO UM B YMEpeHaTa KiuMa-
THYHAa 30HA I[IOCPEACTBOM U3IAJaHe B
muamay3a. BBB BCHYKH CiIydanm HOBO-
UHTPOAYIIMPAHUTE TOPOJU C€ OTIVICHKIAT B
OTJICJIHU TIOMEINEHUS Tpe3 IIbPBHUTE JIBE
MOKOJICHHs, JIO Jl0OKa3BaHe, 4Ye He ca
MIPEHOCHUTENH Ha TIeOpHHEHa 3apasa.

IIpe3 Bpeme Ha mammoHaXka OT BCSKA
nopojia ce TNpom3BeXKAaT 1Mo 21 CHOCKH,
KOWUTO Clie[l TOBAa C€ CBHXpaHsBaT IIpU
CTaHJAPTHUAT PEKUM JIO0 CieABaiiara Ipo-
ner. Crien 3MMyBaHETO Ha CEMEHara, Mpeau
HAYaJI0TO Ha WHKYOAIMsATa OT BCSAKA MOpona
ce orOmpar Bm3yaaHo mo 8 — 10 cHockw,
UMall  CPAaBHUTEHO Hai-rosM  Opoit
HOpPMaJTHU CEMEHa, CIIe]] KOETO CE TPETHPAT C
2 % pastBOp Ha (OpMaIMH C Ien
TIOBBPXHOCTHA JC3UH(EKIIUSL.

Other  important purpose of the
maintenance methodology is to avoid
inbreeding. Now all silkworm accessions
from the germpalsm, maintained at SES-
Vratza, Bulgaria are reared only once per
year, during the most favorable spring
season - May/June.

There were some investigations
regarding the methods for maintenance of
the polyvoltine races (Tzenov, 1998;
Tzenov et al., 2001). It was proved that it
is possible in Bulgaria to maintain the
polyvoltine race Bonde 517 by only one
rearing per year within 4 years. By the
same time irrespectively of even three
times/year rearing of the polyvoltine
breeds Cambodia and Mysore both of them
have been lost due to absence of any egg
hatchability. That means that only some of
the polyvoltine breeds allow their
maintenance in the temperate climatic zone
by the entrance into diapause. In any cases
the newly collected silkworm breeds are
reared separately during the first two
generations when newly introduced, and
could be raised in the same room of the
existed stocks only after confirmed that
they are pebrine disease free.

During the papionage 21 laying are
produced per each accession and preserved
under the standard regime up to the next
spring. After eggs hibernation before
putting into incubation 8§ — 10 laying,
having biggest number of normal eggs are
selected and treated by 2 % formalin
solution for surface disinfection.
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CHOCKHUTE Ce WM3JIIONBAT 3acAHO U OyOuTe
ce ormexgar cmeceHo. Cnex HMHKY-
OauusiTa ce CHeMaT JaHHH 32 JIIOTMMOCTTa
MpH BCSKa TOPOJa, HO HE ce IMPOBEXa
OoTOOp TO OTHOIIEHWE Ha TIPU3HAKa
morumocT. Camo OyOWTE, H3IIIOTICHH B
IeHs Ha “‘MacoBOTO”’ H3JIIONBaHe ce
U3M0J3yBaT 3a orriexnane. Crnen BTOpH
CBH OT BCsIKa mmopoja ce otoposiBat mo 200
WHAWBHUIY, KOUTO C€ OTTJIeKIAT 10
3aBuBaHe Ha namkyid. (gpur. 4). Ilpu
BCHYKH CJIy9ad, KOTaTo C€ YCTaHOBAT
WHIUBUIN C HEHOpMamHU Oele3n B
CpaBHEHHE C OpPUTHHAIHHUTE XapaKTepHuc-
THKH Ha TopojaTa Te ce OpakyBaT WU
3a/IeNdT, ak0 UMa ChbMHEHHE, Y€ Ca HOBH
myTarui. Cien oOnpaHeTo Ha TAIIKYJIATE
Cce CHEMaT [aHHW 3a CTOWHOCTHUTE Ha
CIIEIHATE  KOJNWYECTBEHW  IPHU3HAIM:
CPEIHO TErJIO Ha CYpPOBHUSAT HAIIKYJ, TETJIO
Ha KONpHHEHaTa OOBMBKAa, % CBUIICHOCT,
JKU3HEHOCT Ha OyOwre, MOOWB Ha CypOBH
MAIIKYJIH OT €Ha KyTuuka 0yOHO ceme, %
Ha TAIKyJIWTe TMHpPBO KadecTBo. OT
MOJTyYeHUTE OT Bcika cHocka mo 150-190
namkyia ce ortoupar 80-100, xapak-
TEpU3UPAIIN Ce C TUMWYHUTE 3a MopojJara
KayecTBeHH TMpH3HANKM UBAT, QopmMa,
TBBPIOCT W CTPYKTypa Ha TMallKyla.
OTOpaHHTe MAIIKYJIN Ce 3ajlaraT 3aeIHo 3a
NalMOHaX M TETNepyIuTe Ce MOCTaBAT 3a
CHacsHE Ha CeMeHaTa BBPXY KapTOHHU.
(¢pur. S m 6). Ha Bcexku Tpu roguHu Ot
BCAKA TOpoJa Ce  B3eMa  CpeiHa
MpeICTaBUTENHA Tpobda MaIKyiIH, C el
YCTaHOBSIBAaHE CTOMHOCTHUTE Ha IPHU3HA-
OUTe, XapaKTepU3Mpalld  IalIKyJIHaTa
HUIIKA [OCPEICTBOM CBHJIOTOYEH TECT.
OcraBeHuTe KaTo pesepBa OyOeHH ceMeHa
OT BCAKAa TMOpoJa 3aIbJDKUTENHO Ce
ChXpaHABAT B XJIAAWIHUK IO HOBOTO H
BB3MPON3BOJICTBOTO /OOMKHOBEHO JI0 Kpas
Ha M. IOHH/, 3a TIpeJa3BaHe OT 3aryba Ha
nopozara.
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The laying are hatched mixed and the
larvae are grown also mixed. After the
incubation the hatchability is only checked
but no any selection is made for higher
hatchability. Only the larvae, hatched on
the day of “mass” hatching are brushed for
rearing. After the 2™ molt 200 larvae are
counted per each accession and grown
together up to the cocooning.(Fig. 4). In
any case, if the abnormal character which
is different from the original record
appears the individuals are deleted, or
separated if it could be a new mutation.
After cocoon harvesting the following
quantitative  characters are checked:
average fresh cocoon weight, shell weight,
shell percentage, pupation rate, fresh
cocoon yield by 1 box of silkworm eggs
and percent of good cocoons. Out of 150-
190 cocoons, produced per breed 80-100
cocoons are selected for the qualitative
characters, namely cocoon color, shape,
hardness and nature of grains. The cocoons
selected are put mixed for the papionage
and the eggs are produced on cartoons
(Figs. 5 and 6). Once per 3 years a random
cocoon sample is taken from each
accession in order to investigate the
cocoon filament characters by reeling test.
The left as “reserve” silkworm eggs of
each breed are preserved in the refrigerator
up to the new generation egg laying
(usually until the end of June) so as to
prevent the lose of the stock.



2.2.2. MeToauKa 3a NOAAbPKAHE
U3XO/IHUTE POAUTEICKH MOPOAU U
JIMHUH HA TPU3HATUTE U
pailoOHMPaHU B MPAKTHUKATA
xudpuamn

['maBHaTa 1€ MPH TOIIBPIKAHETO
Ha  PONUTEICKUTE TOPOIH, H3XOIHU
dbopMH Ha TNpPU3HATH M paOHUpAaHU B
MPAKTHKATa MPOMUIILICHH XHOpuIu Oyou e
3ala3BaHe CTOHMHOCTHUTE Ha OCHOBHHUTE
CEJICKIIMOHHH TIPU3HAIM, Hai-MaJIKoTO Ha
HHBOTO Ha KOETO Ca ITOJAJEHH OT CEJEK-
IIMOHEPUTE, a CHINO Taka W IMOIoOpsSBaHe
TEXHUTE TPEHAKHU NpPHU3HALM, KaTo
MPOICHT M3XBbpPYaBaHE Ha MEMEPYIUTE U
Opoit HOpManHKU ceMeHa B cHocka. ChIIo
Taka 3abJDKUTEITHO Ce M3KII0YBa JIOITyC-
KaHeTo Ha mHOpuauHT. [loHacTosMTIIEM, TIO-
paay HaMaJICHOTO ITPOM3BOACTBO Ha XHO-
punHo OyOeHO ceme, POTUTENCKUTE
MOPOJIU C€ TMOIIBPKAT B JIBE KATECTOPHH
MIPEBAPUTEITHO pa3MHOkeHue /P3;/m enut
/Py/, xaTo He ce MPOM3BEXKAA KATEropusiTa
cynepemut /P,/, a emmuta ce pgoOuBa
HaIlpaBO OT MPEABAPHUTEIHOTO Pa3MHOXKE-
Hue. Bcska oT poauTeNcKUTE MOPOIH,
U3XOMHU (QOpMH Ha TPOCTH /OT JBE
nopony/ XUOpUAM Ce TOIIbpPKa B JIBE
JIMHUM I10 ClIEqHATa METOINKA:

Cynep 1 Xeca 2
P; JInang 1 JIvang 2
Jlnans 1 Jlnamns 2
P, JIuaug 1 X JIunusg 2

JIunug 1 x JIunus 2

F, Cymep 1 X Xeca 2

2.2.2. Methodology for silkworm
pure lines and lines of
acknowlwdged and divided into
practise hybrids maintenance

The main purposes in the
maintenance of the pure lines, which are
parents of the commercial hybrids is to
keep the values of the main breeding
characters at least at the level of their
selection by the breeders and to improve
the grainage characters like moth
emergence percentage and number of
normal eggs in lying. Also the inbreeding
must be avoided obligatory. Since the
amount of hybrid egg production is
comparatively small recently the pure lines
of the commercial F; hybrids are
maintained in two categories, namely P;
and P; without producing the P , and
making the P; from the P; directly. The
pure lines which are parents of simple
hybrids are maintained in two sub - lines
each by the following methodology:

Super 1 Hessa 2
P; Line 1 Line 2
Line 1 Line 2
P, Line 1 x Line 2
Linel x Line2
F, Super 1 X Hessa 2
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Iloponute, wu3xoguu ¢opMU Ha
teTpaxubpuau (oT 4 mopoau) ce NoA-
ObpkaT 0e3 JIMHMM, IO ClefHaTta Me-
TOJUKA:

P; KK
Becuaen 2

Xeca 1
I'eprana 2

P, KK % Xeca 1
Becnen 2 X I'eprana 2

F; (KK xXecal) % (Becnen 2 X I'eprana 2)

[IpeaBapuTEIHOTO Pa3MHOMKEHUE Ce
OTIMICKIAa BEOHBX TOAMIIHO, IMpe3 Hai-
OIaronpHUATHUSAT TPOJIETEH CE30H /Maii-
foHn/. [Ipe3 Bpeme Ha marmmoHa)a OT BCAKa
TOpOJIa WM JIMHHUS Ce MPOW3BEXKAAT Haii-
Maiko o 200 caocku. Ilpenn HagamoTo Ha
uHKyOauusiTa ce otoupat mo 120 cHockw,
XapakTepu3upally ce ¢ Hall-BHCOKH CTOM-
HOCTH Ha NpU3HaKa Opod Ha HOPMAaTHHUTE
sgifita. CeMmeHara ce Ae3WH(EKIUpar I1o-
BBPXHOCTHO TIOCPEJICTBOM TTOTAISHE B 2 % -0B
pastBop Ha ¢opmanuH. Cren H3IIONBa-
HETO OT BCsKa mopoza/nuHus 3a OyOoxpa-
HEHe ce oTOupar mo 55 CHOCKH, WMaIH
mronuMocT Hax 98 %. 3a oTtriexpaHe ce
B3eMaT caMo OyOuTe, U3IIOTICHH B JICHS Ha
“MacoBOTO” HM3NMONBaHe. byOuTe oT BCska
CHOCKa C€ OTIJIEKIAT IOOTHEIHO BBPXY
CTHELHAIHN €TaXEPKU C TOIBIKHH PaMKH
(¢pur. 4). Cnen BTOpU CBH OT BCSIKA CHOCKA
ce otoposiBar 1o 200 — 300 OyOu, xouto ce
OTTJIeX/JAaT 1O 3aBUBaHE Ha MAIIKYJIH.
IIpe3 Bpeme Ha TapBEHHAT MepHo OyouTe
ce HaONIONaBaT M aKo B HSIKOS CHOCKA
ObIAaT OTKPUTH TaKWBa C HETUNHYHA 3a
nopojata OKpacka CHOCKaTa He ce
W3IIONI3yBa 32 IPOU3BOJICTBO Ha
MpeaBapuTeIHO pa3MHOkeHHe. CHOCKH,
UMalld  HEpaBHOMEPHO pa3BUTHE Ha
OyOuTe wmnM 3a0oJsiBaHUS /TJaBHO Tpa-
cepus/ cwpmo Taka ce OpakyBar. Cren
o0MpaHeTO Ha MAIIKyJUTe CE€ CHeMaT
JAaHHM 3a CpeJHHWTE 3a BCSIKAa CHOCKA
CTOWHOCTH Ha MPHU3HALWTE JXU3HEHOCT Ha
OyOuTe, TErJIO Ha TAIIKyJa, KOMPWHEHATa
00BHBKa U MIPOIEHT CBUJICHOCT.
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The pure lines which are parents of
four-way hybrids are maintained as
population, without any sub - lines,
following the methodology:

P; KK
Vesletz 2

Hessa 1
Gergana 2

P, KK x Hessa 1
Vesletz2 % Gergana 2

F; (KK xHessal) x (Vesletz 2 x Gergana 2)

The P; category of pure lines is
grown once per year, during the most
favorable season in May/June. During the
papionage 200 laying are produced per
each pure line/sub-line. Before incubation
120 laying, having the biggest number of
normal eggs are selected in each line/sub-
line. The laying are disinfected by 2 %
formalin solution. After the hatching, 55
laying, having hatchability more than 98 %
are selected for silkworm rearing. Only the
larvae, hatched on the day of “mass”
hatching are brushed for rearing. Each
laying is reared separately on special
shelves having movable trays (Fig. 4).
After the 2" molt 200 — 300 larvae are
counted from each laying for growing up
to cocooning. During the larval period the
laying (if any) having not typical for the
race larval marking are rejected (separated
for production of P, or F; or for reeling).
Also the laying having not uniform larval
growth or some disecases (NPV) are
rejected. After cocoon harvesting, the
pupation rate, cocoon Yyield, average
cocoon weight, shell weight and shell
percentage are checked for each laying.



OOUKHOBEHO OT OTIJIeHaHUTe 55
CHOCKH OT BCsIKa TIOPOJIa/IIUHUS C& OTOMpaT
mo 20-25 CHOCKM, IIOKa3alli HaW-BHCOKH
CTOMHOCTH Ha TpPH3HaKa >KM3HEHOCT Ha
oyoure. Cieq ToBa OT TIX 3a BB3IPO-
W3BOICTBO ce oTOmpar 8-12  CHOCKWH,
XapaKTepU3UpPALU CE C Hal-BUCOKU CTOM-
HOCTH Ha MpPU3HALUTE TEIJI0 Ha TMaIlKyJa,
KOIpPHHEHaTa OOBMBKA W CBHJICHOCT. [lami-
KyJIUTE€ OT BCSKa OTOpaHa CHOCKa Ce Cop-
THpAT MO OTHOIIEHWE Ha JKWBAa KaKaBWJA,
BT, (opMa W CTPyKTypa Ha TaIlKyla,
TBBPAOCT HAa KONpPHHEHAaTa OOBMBKA, CJIEI
TOBa OTOpaHWTE NAIIKYJId C€ CpsA3BaT U
KaKaBUIUTE CE Pa3lesaT mo moj. Ha Bcuuku
OTOpaHM TAalIKyJId Ce€ W3MepBa HHIIWBU-
JIyaJTHO TETJIOTO HA TMaIKyJa U KOMpHUHeHaTa
OOBHMBKA U C€ HM3YHUCISIBA CBIJICHOCTTA, CIIE]T
KOETO ce TMpaBH OTOOp HA HMHAWBHIHUTE C
Hali-BHCOKM Tpu3Hanu. Ha mpaktuka oT
Bcrukute 180 mamikyna, Mogy4eHu OT efHa
CHOCKa, cjeJ] MPUKII0YBaHe Ha OTOOpa 3a
BB3MPOU3BOJICTBO ce B3eMaT camo S50-60
Opos. Or 8 oTOpaHM CHOCKH OT BCSKa
NOpOJa/MMHKSL 33 TAIMOHaX ce OTOMpar
okoio 400-500 mamkyma, OT KOUTO Ce
npousBexaar 200 cHocku OyOeHo ceme OT
kateropusita [IpeaBaputenHo pasMHOXe-
uaue (P;). C menm He nomyckaHe Ha WHOpH-
IMHT OTOpaHWTE 8§ CHOCKH CE€ pa3/elisiT Ha
IBE TPpYyNH, KaTO >XEHCKUTE IENEpyau OT
bpBATa IPyIa Ce ChEllaBaT C MBKKUTE OT
BTOpaTa U oOparHO. BemHbxk Ha Bceku 3
TOAWHY /WK TI0-9eCTO/ OT BCSKa mopopa/
JWHUS CE€ B3eMa CpeIHa MpeICTaBUTETHA
nmpo0a 3a YCTaHOBSIBAHE CTOMHOCTHTE Ha
MPU3HALIUTE, XapaKTEePU3UpaIy MalIKy/IHa-
Ta HUIIKA, TTOCPESIICTBOM CBHJIOTOUCH TECT.

C nen koHTpoOJ Ha OojecTTa medpuHa
Ce W3CNIeABaT TOJ MHKPOCKON MpOOH OT
YepyIKUTE Ha W3ITIONIEHATE CEMEHa OT BCSKa
CHOCKa, KOXXHYKH ClIe]] ChOykKnane Ha OyOu-
T€ OT BCEKU CHH, €KCKPEMEHTH, YMpEH 0y-
Ou, npeOHm OyOM ¥ WBPBUTE 3aBUTH
TIAIITKYJTH.

[lpousBeneHnTe mNamIKynd OT OCTa-
HaJINTE CHOCKM OT BCSIKA TOPOIA/TMHHS Ce
M3MOJBYBAaT 3a TPOU3BOACTBO HA EIUTHO
OyOeHO ceme, a ako ca POIWTENN Ha MPOCTH
XUOpUIM M JUPEKTHO 33 MPOMHMIILICHA

Usually from the 55 laying reared,
20-25 laying, having the highest pupation
rate are selected for reproduction of P;.
After that only 8-12 laying out of them are
selected based on the highest cocoon
weight, shell weight and shell percentage.
The cocoons of the selected 8 laying are
assorted for alive pupa, cocoon color,
shape, texture and shell hardness manually
by an experienced researcher in silkworm
breeding and after that cut and the pupae
are separated by sex. Then all the selected
cocoons are measured individually for
checking their cocoon weight, shell weight
and shell percentage. Only those having
the highest cocoon/shell weight and
sufficiently high shell ratio are selected for
papionage. Practically out of about 180
cocoons produced per a laying only about
50-60 are selected for P; multiplication. If
having 8 selected laying per line, 400-500
cocoons are selected for papionage and
about 200 laying of P; are produced for
multiplication. The female pupae of the
first four laying are mixed for papionage
with the male pupae from the rest 4 laying
and vice versa in order to avoid the
inbreeding. Once per each 3 years (or more
often) random samples for making silk
reeling test and determition of values of
filament are taken from each pure line.

For the control of pebrine disease,
the egg shells after hatching of each laying
are microscoped, samples of silkworm
skins after each molt, early spun cocoons
etc. are taken for microscope examination
as well.

The cocoons of the rest laying,
produced are assorted and used for
production of P, or directly for F, if it is a
single hybrid. The P; and P; silkworm eggs
are laid on special cartoons (Figs. 5 and 6).
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xubpunnzanusa. bybeHnte cemeHa oT
kareropuute P; m P; ce mnpowussexnpar
BBPXY CIEIHUATHU KapTOHH, BBPXY KOUTO
MEeNepyInuTe ce MOCTaBAT 3a SHIECHACAHE
(¢ur. 5 u 6). IIpe3 BpeMe Ha MUKPOCKOTI-
CKaTa CEJICKIHA Ha IENepyauTe, KOsATO ce
M3BBPILBA MPE3 CENTEMBPU — OKTOMBPU C€
OpakyBaT CHOCKHTE, HOJYYE€HH OT Iere-
pyZu, IpY KOUTO € YCTAaHOBEHO HAINYHETO
Ha criopu Ha OonecTTa ebpuHa.

IIpu Ta3m cxema Ha MOANBbpKAHE Ha
POIUTENCKUTE TOPOAM € BB3MOXKHO Ja
ObJaT MPOM3BEKIAAHN €KETOTHO CIETHHUTE
KonmuuecTBa OyOEHO ceMe OT pa3luvHUTE
KaTeropuu:

IIP: 200 cHOCKH OT ITOPOIa/THHUS

CE: 35 kyTuukHu /eqHa KyTHHKaA € OT 55
CHOCKH/ OT MTOpoia/TUHMUs/

E: 1200 xyrumkum oOT mopoja /eaHa
kytuuka ¢ ot 20000 + 200 HOpManHu
siTa I OKoJIo 12 g/

Fi: 96000 xyrumxm /20000 =+ 200
HOpMAJTHU si1a/12 g B KyTHHKA/

2.2.3. MeToanka 3a cHeMaHe JaHHH U
H3YHCIABaHe CTOMHOCTHTE HA
OCHOBHHUTE CeJIeKIIMOHHH
NpU3HALHN

2.2.3.1. KayecTBeHHM NPU3HALH

— UBAT _HAa _cepo3HaTa O0OBMBKA
npu_siiinarta B _aumanay3a: Ompenens ce
BI/I3ya.HHO Bpry BCHUYKH CHOCKH, HOHy‘-IeHI/I
or mopoxara. llperbr Moxke ma Obae
CHBO3CJICH, 3€ICHOCHB, Ka(hsiB, )KBJIT U CUBH
Y KBJITH 32 SHIaTa OT MApPKUPAHHUTE TIO MO
nopoau. (®wur. 7,8,9,10 u 11)

— IBST_HA XOPHOHA/sIiiYeHATAa Yep-
ynka/: Onpezens ce BU3yalHO BbPXY BCHUKU
CHOCKM, TIONy4YeHM OT T[Oopojara, He-
TIOCPE/ICTBEHO CJIE] U3ITIONBAHETO Ha OyouTe.
LIBeThT MOXKe Ja Obe OST WM SKBIIT.

— 3ajlenBaHe HA _SIMIATA BBPXY
cyocrparta: Ompenens ce BU3yaJlHO BBPXY
BCHUYKHN CHOCKHU OT BCSKa Hopoaa. EI/IBaT
3aJIeTBaIly 1 He3aICIBaIIH.
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During the microscope examination of the
mother-moths wich is accomplished in
September — October all the eggs laid by
pebrine disease infected moths are rejected
obligatory.

The maximum amount of silkworm
eggs which could be produced following
this scheme is as follows:

P;: 200 laying per pure sub-line (or pure
line in the parents of four - way
hybrids )

P,: 35 boxes per pure sub-line (one box
has 55 laying)

P;: 1200 boxes per pure line (or 2400
boxes P;) (one box has 20000 £200
normal eggs or about 12 g).

F1: 96000 boxes (one box has 20000 +200
normal eggs or about 12 g).

2.2.3. Methodology for obtaining the
data and calculation of the main
breeding characters values

2.2.3.1. Qualitative characters

— egg serosa_color: It is determined
visually on all the silkworm laying, produced

from each accession, immediately after the
hatching. The color could be gray-green,
green-gray, brown, yellow, and yellow and
gray in the sex-limited for egg color breeds
(Fig. 7, 8,9, 10, and 11).

— egg chorion color: It is
determined visually on all the silkworm
laying, produced from each accession,
immediately after the hatching. The color
is white or yellow.

— egg gluing: It is determined
visually on all the laying of each breed.
The eggs are glued and non-glued.




— Opoii Ha chHuUmIaTa: Onpenens ce
mpe3 Mepuoja Ha JapBEHOTO pa3BUTHE.
[Moponute 0y6m morar aa ObIaT ABY, TPH,
YEeTUPH, MET U IIECT — ChHHHU.

— IBAT HA TAJI0TO Ha Oy0arTa npe3
nera Bb3pact: Onpesens ce BU3YaIHO Ha
5% — 7" nmeH oT mera BB3pPacT BBPXY
BCHYKH OTIJICKIAHU OT Mopojata OyOwu.
Moske ga OBIE CHHBO-OSII, KBJITO-OS,
YEpPBEHHUKABO-0sUI, TMpO3paueH, YepeH |
KBITCHUKABO-OPAHKEB.

— ¢opma Ha TAI0TO Ha Oy0aTa npe3
mera Bb3pact: Onperernst ce BU3yaiHo Ha 5
— 77 1eH OT mera BB3PACT BBPXY BCHUKH
OTIJICXKIaHH OT ropojaTa Oyou. dopmara Ha
TSAOTO MOXKE Ja ObJe THHKO-YIBIDKCHA,
HOpMaJHa, Jie0eNo-CKbCeHa, YeIpeHa |
npeona. (Pur. 12, 13 u 14).

— IBAAT_HA KOPEMHHUTE KpPayKa Ha
oyoara: Onpesens ce Bu3yainHo Ha 57 — 7™
JICH OT TMeTa BB3PACT BBPXY BCHUKH
OTIIISKIAHU OT mopojaTa 0you u MOXke 1a
O0bae Osu1 uimu KBAT. (ur. 15).

— okpacka Ha 0yourte: Omnpememns
ce BM3yalHO Ha 57 — 77 1eH OT mera
BB3PACT BBPXY BCHYKH OTIIICKIAHH OT
nopogata OyOu. Oxpackata Ha OyOute
MOXe 1a OBJe:

— 0e3 KaKBaTo 1 11a ¢ okpacka (¢ur. 16);

— C HACUTCHU MACKH U TIOJMYIyHHUS

(¢ur. 17);
— ¢ mo-0Jeu MacKyd U TOJTYJTyHHS

(¢pur. 18);

— 3eOposunHa (¢ur. 19);

— 3e0poBHIIHA, C MAacKd M TIONYy-
nyHus (¢ur. 20);

— 6apxetHa (¢ur. 21);

— (opma Ha mamkyaa: Omnpenens
ce BH3yalHO cjel OOMpaHeTO Ha mail-
KyJIUTe W HU3YMCTBAaHE Ha OOEJNOKa BBPXY
IBUIOTO  KOJIMYECTBO  JOOpOKAayeCTBEHU
HAIIKyJdd, MOJIY4YeHH OT CBhOTBETHATa
nopona. dopmara Ha MamIKyja MOXe Ja
O0bae oBanHa (¢ur. 22), yabDKEeHO-OBaTHA
(¢pur. 23), yapmxeHa (¢pur. 24), yabikeHa
¢ mpexBar (¢ur. 25) U BpeTCHOBHIHA
(¢ur. 26).

— number _of molts (moltinism): It
is determined during the larval period. The
silkworm breeds could be dimolters,
trimolters, tetramolters, pentamolters and
hexamolters.

— body color_of the last instar
larva: It is determined visually on the 5"-
7™ day of the fifth instar on all silkworm
larvae of the breed. It could be bluish
white, yellowish white, reddish white,
translucent, black and yellowish orange.

— body shape of the last instar
larva: It is determined visually on the 5"-
7™ day of the fifth instar on all silkworm
larvae of the breed. The body shape could
be thinner and longer, normal, thicker and
shorter, bigger and smaller. (Fig. 12, 13,
and 14).

— abdominal legs color of the
larva: It is determined visually on the 5"-
7™ day of the fifth instar on all silkworm
larvae of the breed and could be white or
yellow. (Fig. 15).

— larval markings: It is determined
visually on the 57-7" day of the 5™ instar
on the all larvae reared per each accession.
The larval markings could be:

— plain (Fig. 16);

— normal marked, having eye and star
(Fig. 17);

— pale marked (Fig. 18);

— zebra (Fig. 19);

— zebra with crescents and star spot
(Fig. 20);

— striped (Fig. 21);

— cocoon_shape: It is determined
visually after harvesting and floss removal,
on the whole amount of good quality
cocoons produced per each accession.
Cocoon shape is oval (Fig. 22), elongated
oval (Fig. 23), elongated (Fig. 24), elongated
with constriction (Fig. 25), spindle (Fig. 26).

25



— IBAT HA mamkyJaa:. Onpenens ce
BU3YAJIHO CJIe]] OOMPAHETO Ha MAIIKYJIUTe
W W3YUCTBaHE Ha 00€JI0Ka BBPXY IUIOTO
KOJIMYECTBO JOOPOKAaYECTBEHU TMAIIKYJIH,
MOJTydeHN OT ChOTBeTHaTa mopoja. [lamr-
KyJIUTE Morar aa ObIaT Oeny ¥ [[BETHH, KaTo
[IBETHUTE ca TJIaBHO 3elieHu (¢pur. 27),
3eNeHO-KbITH (¢pur. 28), sxbitu (dur. 29),
3natucto-xbaTd (dur. 30), pososy, (dur. 31)
u kpeMmasH (¢pur. 32)

— pasMep Ha mamkyaa: Onpenens ce
BBPXY cpeaHa mmpoda ot 100 qoOpokadecTBEHI
ManKyJy. PasMepsT Ha NANIKyJIMTE MOXKE Ja
OBl eapu, CpeHr U APeOHN.

— CTPYKTYpPA HA MAIIKYJHATA 00-
BUBKa: Onpenens ce BEPXY cpeqHa mpoda
ot 100 no6pokadecTBeHN MamKyau. Moske
Ia ObJe CUTHO, CPEIHO W eapO3bpHECTa,
KaKTO U BBJIHUCTA.

[lpu xapakTepu3upaHETO Ha T'CHE-
TUYHUTE PECypCH Ha KONPUHEHATA Iie-
nepyna, noaaspxkanu B OCh - Bpana kato
TJIaBHH Ka4eCTBEHH TPHU3HAIM Ca BbH3-
MIPUETH IBSAT Ha cepo3HaTa OOBMBKA, LIBSAT
Ha XOpPHOHA, OKpacka Ha OyOuTte, opma u
IBSAT HA MAIIKyJa.

2.2.3.2. KotuyecTBeHH NMPU3HAIH

— BOJTHMHM3BM: Pasriexna ce u
KaTo Ka4yeCTBEH MPU3HAK, MOPaaHl aiTep-
HATHBHATA MY MPOsIBA - IUANIAY3HUPAIIIO -
e W Hemuamaysupaiio siie, HO Ha
NpakTHKa Ce OmpeleNisi MOCPEICTBOM
KOJIMYECTBEHUTE MPHU3HAIM OpOH CHOCKH,
UMallld Heluanay3upaliy sSiia 1 IporeHT
HA HEJWanay3upainiuTe sSiflla B CHOCKaTa.
[Topoaute GuBatT MOHO (C €HO ITOKOJICHUE
mpe3 roguHara), Ou (C IBe MOKOJCHUS) U
MOJIMBOJITHHHYN  (sdiTlaTa  BHOOIE  HE
HaBM3aT B Juamnaysa). l[lpusHaka ce
OTYUTA BBPXY BCHUYKH TOIYYCHU CHOCKHU
OT CHOTBETHATa TOPOJa B Kpas Ha Mecell
I0HU, 15 MHU cien kpas Ha ManroHaXa.
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— cocoon_color: It is determined
visually after harvesting and floss removal
on the whole amount of good quality
cocoons produced per each accession.
Cocoon color may be white and colored,
the later being mainly green (Fig. 27),
green-yellow (Fig. 28), yellow (Fig. 29),
golden-yellow (Fig. 30), pink (Fig. 31) and
cream (Fig. 32).

— cocoon size: It is determined on
random sample of 100 good quality
cocoons. The cocoon size is big, medium,
small.

— cocoon_nature of grains: It is
determined on random sample of 100 good
quality cocoons. It is fine, medium, coarse
and flossy.

As main qualitative characters for
silkworm genetic resources at SES-Vratza
characterization egg serosa and chorion
color, larval markings, cocoon shape and
color have been accepted.

2.2.3.2. Quantitative characters

— voltinism: It is observed as a
qualitative trait as well due to its alternative
performance - diapausing egg and non-
diapausing egg, but practically it is
determined by the quantitative characters
number of laying having non - diapausing
eggs and percentage of non-diapausing eggs
in the laying. The races are mono having one
generation anunaly, with two generations
and polyvoltine — the eggs do not enter in
diapanse. The character is checked on the all
laying obtained from the breed respective in
the end of June, 15 days after the end of
papionage.



— JIIOnMMocT Ha 0y0eHOTO ceMe B
%: Ormpenenst ce BbpXy 6 CHOCKM OT
nopoza, Ha Bcsika cHocka [IP, orOpana 3a
ukyOanus u Ha 4 moBtopeHuss mo 200
HOpMaJTHU sina mpu OyOeHWTEe ceMeHa,
noiaydeHd B nemtosin. OTdnmTa ce Ha
TPETHIT JEH CJeJ] MacOBOTO H3JIOTIBAHE
Ha OyOute mo gopmynara:

bpoui nopmannu cemena —6poil HeusnioOneHu cemena 100
X

6poil HopmanHu cemena

— NPOIBLKUTETHOCT HA JIAPBEHUS
nepuoa B _uacoBe (h): 3a Hauvanmo Ha
JApBEHUSAT TEPUOJ[ Ce TpHeMa [eHS W
yachT HA 3axpaHBaHe Ha OyoOwTe cien
TAXHOTO H3JIFOIIBAHEC, a 3a Kpaﬁ - ACHA U
yaca Ha CIOHpPaHE Ha XPaHEHETO W
3axpacTBaHe Ha OyOuTe.

— NPOABLLKUTETHOCT HA METAa Bb3-
pact B uyacoBe (h): 3a Havaso Ha mera
BB3pacT ce IpHeMa JeHsd W YachT Ha
IBPBOTO XpaHEeHe ciea ChOyXKIaaHe Ha
Oyoure ot IV™ cbH, a 3a Kpaii-JIcHs U yaca
Ha CIIMpPaHE Ha XPAaHCHETO U 3aXpacTBaHE
Ha OyOwure.

— JKHU3HEHOCT Ha O0youre B %:
M3umcnsBa ce mo ¢popMynara:

Bpoii nawkynu c¢ ocusa kakasuoa

x 100

bpoit 6y6u ombpoenu cned emopu CvH

— Opoii_HAa HOpMAJIHUTE siiilia B
cHockara: Ormpenenst ce BBPXY CpeaHa
mpoba OT 6 CHOCKH B Kpasi Ha Mecell MapT
¥ Ha4aJIOTO Ha arprl.

— TErJI0_HA HOPMAJHUTE fAiila B
cHockaTta (mg): Ormpenenst ce BBPXY
cpenHa mpoba OT 6 CHOCKM B Kpas Ha
Mecell MapT U HadyaJoToO Ha arpul.

— HEHOPMAJIHM SIiflIa B CHOcKaTa %:
M3umcnsBa ce mo ¢popMynara:

bpoii nenopmannu aiiya + 100

Obw 6pou Ha sluyama

— Opoi_ HoOpMaJHM siiina B 1 g:
Omnpenens ce BbPXY TPU MOBTOPCHHS IO
0.5 g 6ybeHo ceme.

— egghatchability in %: It is
determined on 6 laying per accession, on
each laying, selected for incubation in P;
category pure lines and on 4 replicates,
consisted of 200 normal eggs in the
batches, obtained in cellules. It is
calculated on the 3™ day after hatching by
the following formula:

Number of normal eggs—number of non hatched eggs 100

Number of normal eggs

— larval duration in h: The
beginning is day and hour of larval
brushing, the end is day and hour when the
feeding is stopped and larvae mounted.

— 5™ instar duration in h: The
beginning is day and hour of the first
feeding after the 4™ molt, the end is day
and hour when the feeding is stopped and
larvae mounted.

— pupation rate in  %: It is

calculated by the formula:

Number of cocoons with alive pupa 100

Number of larvae counted after second moult

— number of normal eggs in the
laying: It is determined on random sample
of 6 layings, in the end of March/beginning
of April.

— weight of the normal eggs in the
laying in mg: It is determined on random
sample of 6 layings, in the end of
March/beginning of April.

— abnormal eggs in the laying in %:

Number of normal eggs © 100

Total number of eggs

— number of normal eggs per 1 g:
It is determined on 3 replicates, having 0.5
g loosing eggs each.
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— IpONEHT M3XBbpPYaBaHe Ha
nenepymure: Ompenens ce BBPXy TpHU
MOBTOPEHUsI (CHOCKM) OT MO Hai-Manko
100 mamkyna o ¢popmyinara:

Obwy 6poti 3anodceHu NAWKYIU —

NAWKyIu ¢ Heusxevpuand nenepyod 100

Obwy Opoil 3an0dceHu NAwWKYIU

— KAa4ecTBa HA CYPOBMTE HANIKYJIM:
Ompemenst  ce  HENOCPEACTBEHO  ClE[
00HMpaHeTo Ha TAIIKYJIHTE W ITOYHCTBAHETO
uM ot obenoka. [lamkynure ce coptupat Ha
J0OpoKadecTBeHU (C JKMBa KakaBUIa U 0e3
rosemMu JeeKTH Ha MamikyiHaTta oOBHUBKa),
IBOMKHU U mKapt. Criesi COpTUPOBKAaTa BCSKA
KaTeropusi MNallKyJd ce TpeTerii H ce
W3YHCIISIBA TIPOIICHTA U B OOIIHSIT JOOUB.

— TErJa0 Ha CYPOBHMST MAIIKYJI H
KONPUHEHATa 00BMBKAa B ¢ WIM Ig.:
Wznon3ysar ce cieaHUTE JBa METOAA:

1. Beraxw 1oOpoKavecTBEHH TTAIITKYJITH
Y TAIIKYJHA OOBMBKM OT MOpOAaTa /CHOC-
KaTa/IOBTOPEHUETO CE MPETETIIAT, CIIE KOETO
noyy4yeHara 1udpa ce pasaeis Ha OposT uM;

2. B3ema ce cpemHa nmpoOa, cbCTaBeHa
or 30 xenckm u 30 MBXKH 100pO-
Ka4eCTBCHH TIAIIKYJIa/TIAIIKYJIHA OOBHBKH,
KOSITO ce IpeTeryis U moy4yeHaTa udpa ce
paznens Ha 30. IIpu cenexnmonHata padora
BCEKH TAIIKYJI CE U3MEPBa HHAUBUTYaTHO.

— cBWJIEHOCT B %: M3uncinsBa ce no
dhopmymnara:

Teeno Ha KonpuHeHama 0bsusKa 100
X

Tezno na cypos nawikyn

— JOOMB HA CYPOBM NMAIIKYJH OT
cHocka/moBTopenne B kg: Omnpenens ce
KaTo Cce Hu3MepBa TErJIOTO Ha BCUYKHU
JIOOPOKaYeCTBEHU MAIKYIIH.

— J00MB HAQ CYPOBU MANIKYJIU OT
eIHa KYTHMHMKA O0y0eHo ceMe B KrI:

— moth emergence percentage: It
is determined by the formula:

Total number of cocoons —

cocoons with non emerged moth
& x 100

Total number of cocoons

— fresh cocoon grades in %: It is
determined after the cocoon harvesting and
floss removal. The cocoons are assorted in
good quality (having alive pupae and without
any big defects on the shell), double cocoons
and unreelable cocoons. After the assorting all
the three categories are weighed and the
percentage of each category towards the total
cocoon yield is calculated.

— fresh cocoon weight and shell
weight in g: There are used the following
two methods:

1. All good quality cocoons/shells from
the breed/laying/replicate are weighed and
after that divided by their number;

2. A random sample consisted of 30
female and 30 male good quality
cocoons/shells is taken and after weighting
their weight is divided by the number. In
the silkworm breeding the measuring is
individual for each cocoon/shell.

— shell percentage: It is calculated
by the formula:

Weight of cocoon shell + 100

Weight of fresh cocoon

— fresh cocoon yield by laying
/replicate _in kg: It is determined by
weighting all good quality cocoons
obtained.

— fresh cocoon vield by one box of
eggos (20000 eggs) in kg: It is calculated by

W3uuncinsiBa ce mo ciaeaHata hopmya:

Jlobus na nawkynu

om nosmopenue
P x % monumocm x 20000

bpoii na 6yboume 6

nosmopenue
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the following formula:

Cocoon yield

per repetiiton

x eggs hatchabiliity x 20000
Number of larvae &8 7

in repetition



— AbJKHHA HA MANIKYJHATA HAII-
ka B Merpu B m: Ompenens ce BBPXY
cpenqHa mpoba ot 30 moOpokayecTBEHU
HAIIKyJU TOCPEICTBOM CBUIIOTOYEH TECT.

— TerJo HA NAIIKYJHATA HUIIKA B
g niau mg: Criex N3TOYBAHETO Ha MAIlKyJIa
KONpHWHAHATa HHUIIKA CE€ U3CylmaBa 0
MIOCTOSIHHO CYXO TETJIO U C€ IpeTers.

— Oe0eMHA HA MANIKYJIHATA HUIIKA
B denier: M3uncnsga ce o hopmyrara:

Teeno ma nawkyiHama HUWKaA

x 9

ﬂ‘bﬂ.?fCMHa Ha nawkyiHama HUWKaA

— pa3zmorBaeMocT B %: M3unciaasa
ce o popmyrara:

Teeno ma nawkyidHama HuwKa

x 100

Teeno na (nawikyiHa Huwika +@puzona +nerema)

— /1200paTOpeH paHeMaH HA KOI-
puHa B %: M3uncnssa ce no popmynara:

TeZ]ZO Ha nawkKkyjiHd HUUWKA
R x 100

Teecno na cyx nawxyn

— J00MB Ha CYpPOBa KOIPHHA
/Tpe:x/ OT eIHA KYTHHKA 0Y0OE€HO ceMe B

— filament length in m: It is
determined on a random sample of 30
good quality cocoons after single cocoon
reeling test.

— filament weight in g: After the
cocoon reeling the filament is dried to
constant weight and weighed.

— filament size in denier: It is

calculated by the formula:

Weight of filament
Filament length

— reelability in %: It is calculated
by the formula:

Filament weight

x 100
Filament weight+ weight of other products

— raw silk percentage: The formula
used is:

Filament weight + 100

Weight of dry cocoon

— raw_silk vield by one box of
silkworm eggs: The following formula is

kg: M3uncnsBa ce mo hopmynara:
Jobus na cyposu nawkyiu x
npoyenm Ha Cyxu nawxkyau x

DPAHOEeMaH Ha 2pedxc

— mHaekc Ha koHcymamusa (CI):
Wzuucnssa ce no ¢popmynara:

IHozvinama cyxa xpana

IIpoovascumennocm Ha XpanumenHus Nepuoo X

cpeono cyxo meeio Ha eona 6yba

— cremed _Ha _pacrexxk  (GR)

M3uncnsBa ce mo ¢popmyara:

Ilpupacm na meznomo Ha 0Oybama

npe3 XpawumennHusi nepuoo

IIpoovadicumennocm Ha XpaHumenHus nepuoo Xx

cpedHo cyxo mezio Ha eoHa 6yba

used:
Yield of fresh cocoons x
dry cocoons percentage x

raw silk percentage

— consumption index (CI): The

following formula is used:

Mulberry leaf ingested

Feeding period duration x

average dry weight of one larva

— growth rate(GR): The following
formula is used:

Body gain during the
feeding period

Feeding period duration x

average dry weight of one larva
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— CTemeH HA W3sjIaHe HA Xpa-
Hata (Al) M3uucnssa ce nmo gpopmynara:

CyXO meeio Ha nocviHamama XpaHa

x 100
Cyxo meeno ma 3anodcenama Xpana

— cMHMJIaeMOCT Ha xpanarta (AD)
M3uncnsBa ce mo ¢popmyara:

nyo meenio Ha nocejiHamama XpaHa —

CYX0 meeilo Ha U3NpastiCHeHusma

x 100
Cyxo mezno ma nocvinamama Xpawua

— e()eKTHBHOCT HA OMNOJ30TBOPS-
BaHe Ha 3ajgo:keHaTa xpana (ECS)
Wzuucnssa ce no ¢popmynara:

Cyxo meeno na 6ybenu npooykmu £ 100

CyXO meeio Ha nocviHamama XpaHa

— e()eKTHUBHOCT HA ON0.J30TBOPS-
BaHe Ha mnornaHarara xpana (ECI)

— leaf _ingestibility (AI): The
following formula is used:
Mulberry leaf ingested 100
Mulberry leaf supplied
—  food digestibility(AD): The

following formula is used:

Mulberry leaf ingested —

dry weight of excrements

x 100
Mulberry leaf ingested

— efficiency for conversion of the
food supplied in products (ECS): The

following formula is used:

Dry weight of silkworm products

Dry weight of mulberry leaf supplied

— efficiency of conversion of the
food ingested in products (ECI): The

W3zuucnsea ce o ¢popmynara:

Cyxo meeno nHa 6ybenu npooykmu

x 100
Cyxo mezno na 3anoxcenama Xpaua

— e()eKTHBHOCT HA ONOJ30TBOPS-
BaHe Ha _cwmJjsiHaTta _xpaHa _(ECD)

following formula is used:

Dry weight of silkworm products

x 100
Dry weight of mulberry leaf ingested

— efficiency of conversion of the
food digested in products (ECD): The

M3umcnsBa ce mo ¢popMyiara:

C 6y06 0
yxo meano Ha Oybenu npodykmu ..

nyo meeio Ha cMmiasaHama XxXpaHa
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following formula is used:

Dry weight of silkworm products 100

Dry weight of mulberry leaf digested



2.3. Cesiekuus Ha KONPUHEHATA
nenepyaa B boarapus

[IspBaTa cTBOKAa B Ipoleca Ha
CEJICKIIUATA € MIbPBOHAYAIHATA OIIEHKA Ha
U3XOMHHUAT MaTepuan (MOpoAW, JIMHUH,
xubpuad u Ap.). OOMKHOBEHO c€ TIPaBsIT
CIIEAHNATE OICHKM Ha H3XOIHHUAT CEIEK-
[UOHEH MaTepua:

— @DeHOTHUIIHA OIICHKA Ha CTOHHOC-
TUTE HA HaW-BAXHUTE KA4YECTBEHH U
KOJIMYECTBEHH TTPU3HAIIH.

— VYHacimengeMocT Ha Haill-BaKHHUTE
KOJIMYECTBEHH CETICKIIMOHHY TpU3HAIIH.

— Kopenauu u perpecunt Mexmy
Hal-Ba)KHUTE KOJIUYECTBEHU CEJIEKIIMOHHUA
TIPU3HAIIH.

— KoMOuHaTnBHa CriocoOHOCT.

2.3.1. OcHOBHM KpUTepHil HA
JKeJJAHUTe NPU3HAIHU ChOOPa3HO
HeJUTe HA CeJIeKIUATA

B bparapus npu  KONpHUHEHETa
nernepyAa ce M3BBpPIIBA CEIEKUUS BBPXY
CJIEAHUTE TUIIOBE ITOPOIH:

SinoHckn THN mopoau: OybOure ma
ca ¢ wiu 0e3 OKpacka, NAIIKyJIUTe C
yaeDKeHa ¢opMa ¢ uiM 0e3 Mpexsar,
quCTO OeNr Ha UBST.

Kuraiicku Tun mopoau: 0youre na
ca 0e3 OKpacka, NAUIKyJIUTE€ C OBaJHa
(hopma 1 YUCTO OSIJT IIBST.

IIpu cenexumsta ce HaOmMOnaBaT
CIIEAHUTE OCHOBHHM TpHU3HALM, KaTo ce
Cra3BaT MOCOYCHUTE MO A0y KPUTEPHIA:

Jlronumoct Ha Oy0eHoTO ceme:
KOJIKOTO C€ MOXE II0-BHCOKa, HO HE IIO-
HUCKa OT 93 %. OT4nTa CE 10 CHOCKH.

MpoabKkuTeTHOCT HA JJAPBEHUAT
nepuoa: 27 — 29 npuu. OTuura ce MO
CHOCKH WJIM TOBTOPEHHSI.

Ipoab/KMTESITHOCT  Ha  meTa
BBb3pacT: 7 — 9 nan. OTyuTa CE TTO CHOCKHU
WIN TIOBTOPEHUSL.

7KusneHocT Ha 0yOuTe: KOJIKOTO Ce
MOJKE II0-BHCOKA, HO HE 1o-HucKa oT 90 %.
OTunta ce Mo CHOCKH WM OBTOPEHUSI.

Bpoii HopmanHu siiina B CHOCKa-
Ta: Hax 550. OtunTa ce MHAMBUAYATHO 3a
BCSIKA CHOCKA.

2.3. Silkworm breeding in Bulgaria

The first step in the silkworm
breeding process is the primary evaluation
of the initial breeding material (strains,
lines, hybrids etc.). Usually the following
evaluation of initial material is made:

— Phenotypic evaluation of the main
qualitative and quantitative breeding
characters and their variation.

— Heritability of the main quantita-
tive characters.

— Correlations and regressions bet-
ween the main quantitative breeding
characters.

— Combining ability.

2.3.1. Main criteria for the desired
level of breeding characters,
according to the selection targets.

The breeding targets in Bulgaria are
generally the following:

Japanese type races: marked or
plain larvae, elongated with or without
constriction shaped cocoons, white in
color.

Chinese type races: plain larvae,
oval and white in color cocoons.

The followed main charactets are
observed in selection:

Hatchability: as high as possible,
but not lower than 93%. Checked
individually (per laying).

Larval duration: 27 — 29 days.
Checked for the laying or replicate.

Fifth instar duration: 7 — 9 days.
Checked for the laying or replicate.

Pupation rate: as high as possible,
but not lower than 90 %. Checked for the
laying or replicate.

Number of normal eggs in the
laying: more than 550. Checked indivi-
dually for each laying.
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Terno nHa HopMajHMTe siila B
cHockara: Haxa 330 mg. Ortuuta ce
VHIMBHUIYaJIHO 32 BCSKA CHOCKA.

IIpoueHT Ha KOOpOKaAYECTBEHHTE
nmamkyiau: Haxg 95 %. Orumra ce mo
CHOCKH WJIM TTIOBTOPEHUSI.

Terno Ha CypoBHSIT NAIKYJI:
0TOHMpaT ce CHOCKUTE/UHIUBUINTE, UMAIH
Hali-BUCOKO WJIM CpPEAHO 3a IopojaTa
TErJIO Ha IMAaIIKyJa, KaTo 3aJbJDKUTEITHO Ce
B3eMa TPEABHIl W CBHJIEHOCTTa. JlaHHHTE
Ce CHEMaT CpemHO 3a CHOCKaTa M WHIH-
BUJIyaJTHO 32 BCEKH TAIIKYJI.

Terno Ha KonpuHeHATa 00BMBKA:
OtOupar ce CHOCKUTS/MHAUBUIUTE, UMa-
M Haii-BUCOKO 3a IMOpojaTa Terjo Ha
KonpruHeHaTa oOBuBKa. JlaHHWTE ce CHe-
MaT CpPeIHO 32 CHOCKaTa W WHAWBHIYaTHO
3a BCEKH MAIIKyI.

CBuiieHocT Ha nmamkyJaure: Otou-
paT ce CHOCKMTC/MHAMBUAWTE, HMAaIll
Hall-BHCOKa WM CpelAHa 3a Topojara
CBWJICHOCT, KaTO 3aJbJDKUTEITHO CE B3eMa
BITPENIBH/] TETJIOTO Ha MAIIKyJa.

[TocnegnuTe TpU mNpuU3HaAKa ca B
3aBHCHUMOCT, a CBHJCHOCTTAa KOpeIupa
OTPHULIATETIHO C J>KU3HEHOCTTa Ha OyOmre,
Mopajl KOETO TMPOBEKIAHATA CEJIEKIUs
TpsiOBa 1a Ob1e moOpe OaraHcHupaHa, C I
HE/JIONyCKaHe CHCTeMeH OTOop Ha WH-
JVBUIMU, OTJIUYABAIIMA CE€ C MHOTO BUCOKHU
CTOMHOCTH Ha TETJIOTO Ha MAIKyJa HIIH
CBWJICHOCTTa, TBHH KaTo TOBa MOXE [1a
JIOBelle 10 TOHIKaBaHE Ha CBHJICHOCTTA
WITH KU3HEHOCTTA.

JoOouB Ha mamiKyJad OT eIHa
KyTHnka Oyb0eHo ceme: OtOupar ce
CHOCKHUTE, UMAIlld Hai-BUCOKU CTOWHOCTH
10 TO3U NpU3HaK. OTYUTA CE IO CHOCKH.

JAbIKMHA HA MANIKYJTHATA HUIIKA:
To3u mpu3HaK ce OTYUTA 3aTBIDKUTETHO
TpU TTbpPBOHAYAHATA OIEHKAa HA W3XO-
HUSIT MaTepHai 3a CEJICKIUS U €XEroJHO
(mpu BCSIKO TOKOJIEHHWE) Mpe3 BpeMe Ha
CENICKIIHOHHUSAT MPOILIEC.
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Weight of the normal eggs in the
laying: more than 0.330 g. Checked
individually for each laying.

Good quality cocoons: more than
95 %. Checked for the laying or replicate.

Fresh cocoon  weight: the
laying/individuals having the highest or
medium cocoon weight for the race are
selected, by the same time considering
obligatory the shell percentage. Checked
for the laying average and individually for
each cocoon.

Cocoon shell weight: the laying/
individuals, having the highest for the race
shell weight are selected. Checked for the
laying average and individually for each
cocoon.

Shell percentage: the laying/ indi-
viduals, having the highest or average for
the race shell percentage are selected by
the same time considering obligatory the
cocoon weight.

The last three characters are in com-
mon relationships, while the shell percentage
correlates negatively with the pupation rate
and fecundity, therefore the silkworm
breeding conducted should be well balanced
in order not to allow continuous selection of
individuals, having very high cocoon weight
or shell percentage, leading to decrease of
shell percentage or the pupation rate and
fecundity.

Fresh cocoon yield by 1 box of
eggs: The laying, having the highest values
are selected. Checked for the laying.

Filament length: This character is
checked during the primary evaluation of
the initial population for breeding and
every year/generation during the breeding
process.



Ilpn npepBapurenHata OLEHKAa 3a IIO-
HaTaThLIHA CENIeKIOHHA paboTa ce oTOu-
paTt caMmo TOMyJNalyH, MOPOAW W JIMHUH,
uMaIyd oO0mia ABDKWHA Ha TMAlIKyJHaTa
HUIIIKa He Mmo-Majiko oT 950 m u Hempe-
KbCHAaTa ABJDKMHA Ha HUINKATa - HE II0-
Manko ot 800 m. Ilpe3 Bpeme Ha cemnek-
OUOHHMAT TPOLEC aKo HSIKOA JIMHUS
MOKaXe CTOMHOCTH Ha TO3W MPH3HAK MOJ
JUMHTA B MIPOJBIDKCHNE HA TIOBEYE OT JBE
MTOKOJICHHS TPsIOBa 1a OBbAc OpakyBaHa.

JlaGopaTopeH paHaeMaH Ha Tpex:
To3u IMMPU3HAK CC OTUMTA 3aAbJDKUTCITHO IIPU
bPBOHAYANHATA OLECHKA Ha U3XOIHUST
Marepra 3a CeJeKIHs W EXEeromHo (Ipu
BCSKO IIOKOJICHHE) IIpe3 BpeMe Ha CelleK-
HOHHMAT Tiporiec. llpm mpenBapuTenHara
OLIEHKA 32 T[IOHATAaTHIIHA CEJIEKI[IOHHA
pabota ce oTOHpar camo MOITyJIAIHH, TIOPOIH
Y JIMHUH, UMAIlF paHeMaH He TO-HUCBK OT
39 %. [Ipe3 Bpeme Ha CENEKIIMOHHUST IPOLIEC
aKO HSKOSI JIMHUS TOKa)KE CTOWHOCTH IIOJ
JMMHTa B TIPOTBDKEHHE Ha TIOBEYE OT JIBE
TIOKOJICHUS TPsIOBA 11a Objie OpaKyBaHa.

B OmnutHata cranmms mo 0y6apcTBo
- Bpaua ca npuiaranu cieiHUTe MO-BasKHU
METOAW 3a CENeKIHs Ha HOBU MOPOAH H
JMHAY Ha KOTIPUHEHATa Terepy/aa;

Paznarane na wuyxnecrpannu F,
xubpuau: Ilo To3u MeTon ca MOMY4YEHU
MOBEYETO IMO-CTapHU OEJIOMAIIKYJIHU TI0-
ponu kato Bpama 1, Bpama 2, Bpana 3,
Bpana 4, Bpana 5, Bpaua 6 u np. Haii-
00110 METOIBT € CIETHUSAT:

1. Uzxomna momynarus: J 124 x C
122 (SImouckm Xubpw)

2. Ot6op B F, Ha Oy0u, mMarm HopMai-
Ha OKpacKa 1 yIbJKeHa (popMa Ha MaIIKyJIa.

3. CpemaBane Ha OTOpaHUTE WHIAU-
BUJIM IOMEXKIY WM.

4. B npoabmkenue Ha 11 - 16 mo-
KOJIGHHSI OTTJIeKJaHe Ha TOITyJIalusaTa 1o
CHOCKH W CTPUKTEH OTOOp Ha WHIUBHIIY,
UMalld HOpMaliHa OKpacka Ha OyOwre,
yABIDKEHA C IpexBatr (opMa Ha MaliKyjia u
M0 OCHOBHUTE KOJHYECTBEHH CEJICK-
[IUOHHU TPU3HAIIH.

5. Hoga nopona Bpaua 1.

During the primary evaluation are selected
only populations/breeds/lines having total
cocoon filament length more than 950 m
and unbreakable filament length more than
800 m. During the breeding process if any
line shows values of the trait less than the
limit for more than two generations it is
rejected.

Raw silk percentage: This cha-
racter is checked during the primary
evaluation of the initial population for
breeding and every year/generation during
the breeding process. During the primary
evaluation are selected only populations
/breeds/lines having raw silk percentage
more than 39 %. During the breeding
process if any line showed values of the
trait less than the limit for more than two
generations it is rejected.

For breeding of new silkworm
breeds the following different methods
were used at SES-Vratza:

Segregation from foreign F,
hybrids. By this method most of the older
silkworm breeds, like Vratza 1,Vratza
2,Vratza 3,Vratza 4, Vratza 5, Vratza 6 etc.
were selected.

Generally the method is as follows:

1.Initial population: J-124 x C-122
(Japanese hybrid).

2.Selection of larvae, having mar-
kings and elongate shaped cocoons in F5,

3.Mating the selected moths.

4.Batch rearing, strict selection for
individuals, having normal, elongated with
constriction cocoon shape, and the main
quantitative  characters  for  11-16
generations.

5.New breed: Vratza 1
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Otnensine ot uyxaecrpanuu F
xubpuau: Ilo To3um Meron ca ch3maaeHH
noporute KK n Csuma 2. Merona ce
OCHOBaBa Ha OOMYAWHWTE TpPEHIKU TpH
TIPOU3BOJICTBOTO Ha OyOEHO ceme, KBACTO
YecTo Cce JOMyCKa Taka HapedeHOTO
“qUCTOMOPOAHO  3aMbpcsBaHE”,  TOECT
HaJIMYMe Ha WHAWBUAM OT POIMTEIICKUTE
nopoaun B XuOpuaHoto OyOeHO ceme
Mopaii HEMPABUITHO pa3JIeNsiHe TI0 TOJT.

MeTonsT € CIIeqHUAT:

1. Uzxomna momnoynamusa: HO:kHO-
KOpPeicKH MpoMHIILIeH Xudpua

2. Orbop Ha mNamKyJIH, HMAIIN
yABIDKeHa (opMa CbC CHJIEH MpEXBaT U
TSXHOTO BHTPEUIHO ChelIaBaHe.

3. OTmiexnane 1Mo CHOCKH C HHOPH-
JMHT OT TWIa OpaTr X CecTpa B MPOABbIDKEHIE
Ha 4 TOKONeHWs, OTOOp TIO OTHOIIEHHE
¢opmara Ha TmTamKyda W Hal-BaXHHUTE
KOJIMYECTBEHH CETICKIIOHHH TPU3HALIH.

4. AyTOpeHO pa3BBKIaHe B MPOITBIDKE-
HUE HAa 9 TIOKOJNIEHWsI, OTOOP TIO OTHOIIICHVE
dopMara Ha TaMKyJa W  HaW-BOKHUTE
KOJIMYECTBEHH CEJICKIIMOHHH MPH3HAI.

5. Hoa nopona: KK

HM3non3yBaiikl 4YHUCTH SINOHCKH
nmopoau Karto u3xoanu momyJjamum: llo
to3u Meron B OCH - Bpara ca cp3nanenn
MHoOro mopoau, karo 157 K, Bpama 7,
Cymep 1, Cymep 2, Xeca 1, Xeca 2,
I'eprana 1, I'eprana 2, Becnen 1, Becnen
2, Kom 1, Kom 2 u ap.

Karo mpumep Mmoxe ma ce mane
cenekiuonnpanara oT IletkoB (1976)
muaus Cymep 1/11 (gpur. 33) mocpeactom
MeTola Ha WHTEH3WBHATa WHOpeIHo-
JIMHEHHA CeNeKIH:

1. U3xonna nomynauus: J 124

2. OtOop Ha 6 CHOCKH, KaTO U3XOJHU
pPOIUTENN Ha OBJCIINTE IBIIEPHH JTHHHM.

3. MuOpuauHT B MIPOIBIDKEHNE Ha 7
- 8 mokoneHus, OTIIEKIAHE IO CHOCKH
/mocemeriHo/, OTOOp TO OKpacka Ha
Oyburte, hopMa U CTpyKTypa Ha MaIIKyJa 1
Hall-BaKHUTE KOJIMYECTBEHU CENIEKIIMOHHU
MIPU3HALN
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Separation from foreign F,
hybrids. By this method the pure line KK
and the breed Svila 2 were selected. It is
common that in the F; hybrids can be
found some individuals from the mother
pure line due to mistakes in the sex
discrimination, leading to mating within
the pure line in the course of egg
production.

The method is the following:

1. Initial population: South Korean
hybrid.

2. Selection of cocoons, having
elongated with constriction shape and
mating between them.

3. Inbreeding for 4 generations,
batch rearing, selection for cocoon shape
and main quantitative characters.

4. Autbreeding for 9 generations,
selection for cocoon shape and main
quantitative characters.

5. New breed: KK

Using pure populations of
Japanese races: By this method many
breeds were selected, in SES — Vratza like
157 K, Vratza 7, Super 1, Super 2, Hessa
1, Hessa 2, Gergana 1, Gergana 2, Vesletz
1, Vesletz 2, Kom 1, Kom 2 etc.

As an example we will give the
breeding of the line Super 1/11by Petkov
(1976) by the method of intensive inbreed-
linear selection (Fig. 33):

1. Initial population: J 124.

2. Selection of 6 laying as initial
parents for future sub-lines.

3. Inbreeding for 7-8 generations,
batch rearing, selection for larval marking,
cocoon shape, texture, main quantitative
characters.



4. YcraHoBsiBaHE Ha o0m1aTa KOMOH-
HATHBHA CIIOCOOHOCT Ha BCSKAa JIMHUS
MOCPEICTBOM KPBCTOCBAaHE C MOpoJaTa OT
kutaiicku i 157 K u OpakyBaHe Ha nBe
OT JMHUUTE Topaau HemoOpa KOMOH-
HaTHBHA CITOCOOHOCT.

5. IlpoBexxnane Ha MHOPUAMHT B TIPO-
ObJDKEHHe Ha ome 7 - 8§ TOKoJeHus,
OTIJICKJaHe MO0 CHOCKH, OTOOp MO OKpacka
Ha OyOute, ¢opmMa U CTpPyKTypa Ha
MamKyjda W Hal-Ba)XHUTE KOJNHYECTBEHU
CeNIeKIMOHHM  mpm3Hanu.  llapamenHo
W3MUTBaHE 110 OTHOIICHHE Ha Crienuduy-
HaTa KOMOWHATWBHA CIIOCOOHOCT, TOC-
PEACTBOM KPBCTOCBAHE Ha BCAKa OT
JUHUWATE C TP IPYTH BUCOKOTPOTYKTHBHH
JUHUM OT KuTaiicku Ttun. Hskom ot
IBIIEPHATE JTIWHUHM ca OpaKkyBaHH ITOpPaIH
MposiBa Ha HHOpEIHA JeTpecHsl.

6. YCcTaHOBEHO €, 4e C Haii-obpa cre-
nmupuIHa KOMOWHATHBHA CIIOCOOHOCT ce
otrnu4asa ymHUATa Cymepl/11.

7. Hosa mopoma Cymnep 1/11, rotoBa
3a QUPEKTHA MPOMHUIIUICHA XHOPHUIN3AIHS.

Jpyr mnpumep e cenlekuusaTa Ha
yrctute TUHUM XeObp 1/18 n Xedwp 2/1
TIOCPEICTBOM clieHaTa MeToauka (¢ur. 34):

1. U3xonna nomynauus: Kinshu

2. Otbop Ha TpH IBIIEPHHU JTHHHAH.

3. MHOpuAMHT B TPOIBIDKCHHE Ha
TPU TIOKOJICHHUS, OTTJIC)KJAHE 110 CHOCKH,
orbop mo okpacka Ha OyOurte, gopma u
CTPYKTypa Ha TMallKyJa U Hai-BaXKHUTE
KOJIMYECTBEHHU CEIICKIIMOHHU ITPH3HALIH.

4. bpakyBaHe Ha JB€ OT JIbLIEPHUTE
JTMHAH.

5. HOpuAMHT B NPOIBIIKCHUE HA
Olle TPU TOKOJICHUS, OTINICKIAHE IO
CHOCKHM, OTOOp MO OKpacka Ha OyOwre,
(dopMa ¥ cTpyKTypa Ha MAaIiKyjJa ¥ Hai-
BAXHHUTE KOJWYECTBEHH CENIEKIIMOHHU
TIPU3HAIIH.

6. Hosa mopona Xeonp 1/18

4. Checking the combining ability of
each line by crossing with the race of
Chinese type 157 K (general combining
ability) and rejection two of the lines due
to poor combining ability.

5. Inbreeding for another 7-8 gene-
rations, batch rearing, selection for larval
marking, cocoon shape, texture, main
quantitative characters, with simultaneous
checking the combining ability of each line
with 3 other promising breeds of Chinese
type (specific combining ability). Some of
the sublines are rejected due to inbreeding
depression.

6. It was detected that the best spe-
cific combining ability had the line Super
1/11.

7. New breed: Super 1/11, ready for
direct hybridization.

Other example is the breeding of
pure lines Hebar 1/18 and Hebar 2/1 by the
following method (Fig. 34):

1. Initial population: Kinshu.

2. Selection of 3 sub-lines

3. Inbreeding for 3 generations, batch
rearing, selection for larval marking,
cocoon shape, texture, main quantitative
characters.

4. Rejection two of the sub-lines.
5. Inbreeding in another 3 genera-
tions, batch rearing, selection for larval

marking, cocoon shape, texture, main
quantitative characters.

6. New breed: Hebar 1/18.
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MocpeacTBoM cb3aaBaHe Ha W3-
XO/IHM XMOPHUIHH MOMYJIALUH 32 Mocjae]-
Bama cejekuusi: [lo To3m Merox ca
ch3maneHn nopogute Bpama 35, Mepeda
2, wm3xomHu GoOpMH Ha NPU3HATHA W
palioHWpaH B TpaKTHKaTa XuOpun Bpama
35 x Mepeda 2 u obparHara KpbCTOCKa,
KakTo M mopoaute Bpama 51, Bpama 53,
Bpana 52, Bpana 54 u np. Ilpencrassme
KaTo TIpUMEp CeJIKUUsITa Ha IopojaTa
Bpama 35 (Nacheva et al.,1998) (¢ur. 35):

1. Uzxonna nomynauusi: Hebar 1 x
Tashkent 11

2. NHOpuauHT B NpPOABIDKCHUE HA
JIBE TMOKOJICHUS, OTTIESKIAaHE MO CHOCKHU,
otOop mo OKpacka Ha OybOure, Qopma u
CTPYKTypa Ha MAlIKyJa WM Hail-BaXHUTE
KOJINYECTBEHU CEJICKIIMOHHU NPHU3HALH.

3. AyTOpenHo pasBBXKIaHE B IPO-
IObJDKEHHE Ha 9 TOKOJICHUS, OTIJIeKAaHe
10 CHOCKH, OTOOp IO OKpacka Ha OyoOwuTe,
dopma M CTpyKTypa Ha HamKyjia ¥ Haid-
BRXHUTE KOJUYECTBEHH  CEJICEKLIMOHHU
HpU3HAIIH.

4. HoBa mopona: Bpana 35

Mertoamn 3a cejieKnHMs HAa MAapKH-
PaHu 1O MOJI B CTAAWUTE siiilie U JIapBa
nopoau: [aBHara men 3a Chb3HaBaHe M
U3I0JI3BaHE HAa TE€HETHYHO MAapKHUPaHUTE
IO IOJ MOpPOAM W JIMHHHU € YCBbBBp-
HICHCTBaHE Ha TEXHOJIOTHSATA 3a TIO-
JTy4yaBaHe Ha MHAycTpuanHo F; xubpugno
OyOeHo ceme 0e3  3aMBpCSBaHETO My
or u3xomuute ¢opmu. Ilpu TO3UM MeTOx
KaTO M3XOJEH MaTepHuaj 3a CeJeKIHs ca
U3MO0JI3YBaHU  HAKOM  HMHTPOLYLIUPAHU
MapKMpaHd 10 Ton mopoau  OyOw,
KPBCTOCAaHU C JPYTH IOpPOIH, XapakTe-
pHU3UpAIH ce C KBJT UBAT Ha stifuaTa (mpu
MapKHpaHUTE B cTajaus siie) u 0you Oe3
OKpacka (IIpM MapKHpaHUTE B CTaauAT
nmapea). Crnmexg ToBa XHOPHIHUTE TIIOITY-
JalWY ca TOAbPIKaHH MTOCPEICTBOM IMoCe-
MEWHO OTTNIeKIaHe B MpOAbJDKeHHe Ha 4
MIOKOJICHUSI M MIPOBEXKAAaHE Ha WHOPHUIUHT.
Ha neroto nokoneHune e U3BBPILIEHO KPbC-
TOCBAaHE MEKAY CHOCKUTE, CeJl KOETO Ha
6" u 7"° moKOJIEHHE OTHOBO € IPOBEKIAH
WHOPUINHT.
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By making initial hybrid popu-
lations for further breeding. By this
method the pure lines Vratza 35, Mereffa
2, initial form of anthorized Vratza 35 X
Meteffa 2 hybrid the breeds Vratza 51,
Vratza 53, Vratza 52, Vratza 54 etc. were
selected. Here we are giving an example
with the breeding of race Vratza 35
(Nacheva etal.,1998) (Fig. 35):

1. Initial population: Hebar 1 x
Tashkent 11.

2. Inbreeding in two generations,
batch rearing, selection for larval marking,
cocoon shape, texture, main quantitative
characters.

3. Autbreeding for 9 generations,
batch rearing, selection for larval marking,
cocoon shape, texture, main quantitative
characters.

4 New breed: Vratza 35

Methods of breeding sex limited
for egg color and larval marking breeds:
It is well known that the main reason to
use sex - limited silkworm lines is in order
to make easier, and more effective the
silkworm egg production, especially the
sex discrimination. By this method some
sex limited strains were used as initial
material, crossed with other breeds, having
plain larvae for sex-marked at larval stage
or yellow eggs for sex-marked at egg after
that the hybrid population was maintained
by batch rearing for 4 generations and with
inside batch mating (inbreeding). On the
5™ generation an inter batch crossing was
performed, followed again by inbreedin&
in the 6" and 7™ generations. At the 8
generation the two inbred lines were
crossed and the new breed was created.



Ha 8™ nokosenue aBere HHOPEAHU JTMHUH
ca KPBCTOCAHU, MPH KOETO € Ch3lajcHa
HOBaTta mopoja. M3momsyBaliku TO3U
Meton Petkov (1995) u Petkov et al. (2000,
2004, 2005) cwv3maBar 14 HOBH OpHUTH-
HAIHA TEHETHYHO MAapKHpaHWH IO IIOJ
nopoau W nuauM, B T.4. 4 (T 15/4, XT
215/38, Bpaua 2001 u Bpama 2001b) nHa
craaus sune u 10 (b 2/6, BTB 2/64, TEB
2/24, Xb 2/22, TB 3/2, Bpama 2002, Bpama
2003, Bpana 2005, Bpana 2007 u Bpana
2012) va craams napsa. (¢ur. 36)

MeTon 3a cejieKIUsI HA MAPKUPAHU
Mo MOJ B CTAagds JiapBa MOPOAH, KATO
aHAJI0O3W HA M3XOAHU (JOPMU HA MPU3HATH
NPOMMILIEHU XUOPUIAM:

MetonsT ce 0a3upa TJIaBHO Ha
MOTITBIIATETHOTO KpbcTocBane. [lo To3m
meron Tzenov (2004) e cw3manm 5 HOBU
nopoau, a umenno CH 1/X1, CH 1/AC,
HBa 1, HoBa 2 u Maru 2, aHajio3u Ha
nopoaute Xeca 1, AC, KK, Becnen 2 u
T'eprana 2, HO MapKkupaHu IO TIOJ Ha
CTausAT JIapBa.

IIpencraBsiMe npuMep CbC CEJIEK-
usiTa Ha mopojara Uea 1:

1. Uszxogna momynamus: XuOpum
MeX]y JKEHCKH OT SAMoHCKara mopoja Nig
1 /mapkmpaHa 1O TOJ B CTaAMAT JapBa,
JKEHCKUTE ca C HOpMaJHa OKpacka, a
MBKKUTE ca 0e3 OKpacka/ W MBXKKH
uHauBHIU OT Obirapckara mopoma KK,
uMania 0you 6e3 okpacka.

2. TlormpumiaTenHo KPbCTOCBAHE HA
JKEHCKHM OT HW3XOJHAaTa TOMyJamus C
MBXKKH OT moponata KK B mpoabikeHue
Ha 9 MOKOJICHHS U OTIIIeXKIaHe Ha OyoOute
CMECEHO /HE M0 CHOCKH/.

3. TlormsIiarenHo KpbCTOCBaHE B
ome 3 TOKOJNEHHWS M OTIVIekKAaHEe Ha
OyOunTe IO CHOCKH.

4. HoBa mopona 0y6a UBa 1, mox-
JIbpXKaHa €KErOJHO IOCPEICTBOM  OT-
IJIeXK/IaHe MO0 CHOCKM W H3MON3yBaHE 3a
BB31pon3BoAcTBO ([IP) camo Ha oTOpanu
JKEHCKH WHIVBHIIN, KOUTO CE€ ChEIlaBaT C
MBXKKM OT mnopoaara KK. Mubxkure oT
nopomara MBa 1 ce wu3nom3yBar 3a
MIPOU3BOICTBO HA €NUTHO OyOeHO ceme.

Using this method Petkov (1996), Petkov
et. al. (2000, 2004, 2005) selected 14
original sex-limited breeds, including 4 sex
limited for egg color (T 15/4, HT-215/38,
Vratza 2001 and Vratza 2001b) and 10 sex
limited for larval marking breeds (B2/6,
BTV-2/64, TBV-2/24, HB-2/22, TV-3/2,
Vratza 2002, 2003, 2005, 2007 and 2012)
(Fig. 36).

Method of breeding sex limited for
larval marking lines as analogues of
pure lines of approved commercial
hybrids.

The method is based on the back
crosses and by using it Tzenov (2004)
selected 5 new lines, namely SN1/H1,
SN1/AS, Iva 1, Nova 2 and Magi 2,
analogues of the pure lines Hesa 1, AS,
KK, Vesletz 2 and Gergana 2, but sex
limited for larval marking.

Here we give an example with the
breeding of the race Iva 1:

1. Initial population: cross between
females of Nig 1 (sex limited for larval
marking) and female with normal marking
and male having plain larval males of KK
(having plain larvae).

2. Backcrosses of female from initial
population with male from KK for 9
generations, mass rearing.

3. Backcross for another 3 genera-
tions, batch rearing.

4. New breed: Iva 1, Practically the
selection is made only with the female
individuals of Iva 1, using selected for P;
males of KK. The males of Iva 1 are used
for production of P; eggs only.
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Hamure npoydsaHMsl mokasBatr, 4e
MapKUPAHUTE I10 TI0J aHAJTU3U UMAT IMOYTH
€/HaKBM HA  OPUTHHAIHUTE  JIMHHUU
KOJIMYECTBEHU TPU3HAIIH.

Merox 3a cejeKuMs Ha ToJle-
PaHTHU KBM He0JAaronpuATHH YCJIOBHUS
Ha OTIJIeK/IaHe Mopoau O0y0u mocpencr-
BOM W3MO0JI3yBaHEe HA NOJHBOJTHHHHU
nopoan: M3BecTHO e, ye MOJIMBOJITHHHUTE
noposii OyOH ce XapakTepu3nupar ¢ BUCOKa
TOJIEPAHTHOCT KBM HEOJarompusiTHH YycC-
JOBHA HA OTIMIEXIaHe HO WMaT CpaB-
HUTCJIHO HUCKa MNPOAYKTUBHOCT. ITo To3m
meron B OCB - Bpaua npes nepuona 1998
- 2003 1. ca ce3manenu Tpu nopoau (Cb 1,
Bb 1 u Xb 2) mocpenctsom u3non3yBaHe
Ha M3XO/JHU XUOPHUIHU TIOMYJIaliNd MEXKIY
OBITapcKUTe  MOHO-OMBOJITHHHHL  TIOPOITH
Cynep 1 u Xeca 2 ¥ NONMMBONTHHHATA ITOPOIA
Bbonge 517.

MeTonbT ce ChCTOM B CIIEIHOTO:

1.Cynep 1 x bonne 517 F,

2.Cymnep 1 x boune 517 F,. B F, ce
ToJTydaBa paslafaHe 1o IBAT Ha MaIlKyia
Ha [BETHH W Oenu, ¢ pa3nuuHa gopma u
CTPYKTypa Ha mnaimkynHarta o0OBuBka. Ot
nonyuenure 32 kg mamkynu ca oTOpaHu
camMo 7 TalIKyJla C MBXKa KakKaBH[a,
uMaImyd Osu1  [BAT Ha  KONpWHEHara
00BUBKA, yIBDKEHA (hopMa Ha TAIIKYyJIa U
JIpeOHO3bPHECTA CTPYKTYypa, MOJOOHU Ha
Te3u npu nopojara Cymep 1, xourto ca
CHCIIICHU C OTOpPaHM YKCHCKHU WHIUBUIN OT
nopozara Bpaua 35.

3. IlpoBexmane Ha WHOPUAWHT B 6
TTOKOJICHHS, OTTJIEKAaHE TI0 CHOCKH, 0TOOp
Mo Okpacka Ha Oybure, ¢opma u
CTPYKTypa Ha TMallKyJa W Hai-BaXKHUTE
KOJIMYECTBCHU CEJICKIIMOHHU MTPU3HALIH.

4. AyTtOpenHO pa3BBXKIaHE B IIPO-
IBIDKCHHE Ha 8 TIOKOJIEHWS, OTTIeXIaHe
10 CHOCKH, OTOOp IO OKpacka Ha Oyowure,
dbopmMa W CTpyKTypa Ha HamKkyjla ¥ Hai-
BOXXHUTE KOJIMYCCTBEHU  CEIICKIIMOHHU
TIPHU3HAIIH.

5. HoBa nopona Bb 1
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Our studies proved that the sex
limited analogues of the pure lines
demonstrated nearly the same values of the
main quantitative characters like the
original pure lines.

Method of breeding tolerant to
adverse rearing conditions silkworm
breeds by using polyvoltine races:

It’s a well-known fact that the poly-
voltine silkworm races are characterized
by high tolerance to adverse rearing
conditions, but manifest comparatively low
productivity as well. In Bulgaria, only 3
breeds (SB1, VB1 and HB 2) were selected
by this method during the period 1998-
2003 by using crosses between the uni-
bivoltine pure lines Super 1 and Hessa 2
and the polyvoltine race Bonde 517.

The method is following:

1. Super 1 x Bonde 517 F,

2. Super 1 x Bonde 517 F,. There
was segregation in colored and white
cocoons with different shape and texture.
Seven male cocoons out of 32 kg cocoons
obtained, having white color, elongated
shape, and similar to those of the uni-
bivoltine line texture were selected and
mated with selected females of the line
Vratza 35.

3. Inbreeding for 6 generations, batch
rearing, selection for cocoon color, shape,
texture and the main quantitative characters.

4. Outbreeding for 8 generations,
batch rearing, selection for cocoon color,
shape, texture and the main quantitative
characters.

5. New breed VB 1.



HoBoceneknuonupanure OpoIx
MoKa3axa II0-BUCOKAa TOJEPAHTHOCT KbM
HEONarONpUSATHU YCIIOBUS Ha OTIIICKIAHE,
HO TSXHATa MPOJYKTHBHOCT Oele cpaB-
HUTETHO HUCKA. O0ade Te3w mopoau Omxa
MO Ja OBJaT W3MON3YBaHH KaTo
KOMIIOHEHTH Ha TETPaXuUOpUIM 3aCIHO C
BUCOKOIIPOJYKTUBHUA TOPOIU, KaTo Ha-
npumep (Bb 1 x Bpama 35) x (XBb 2 x
Mepeda 2), KOWTO MpH HNUTBAHUSATA
MoKa3a 3aJ0OBOJHMTEIHA MPOITYKTHBHOCT U
CPaBHHTENIHO BHCOKa TOJEPAHTHOCT KBM
HEOJArONPHUSATHHU YCIIOBUS Ha OTTJICKIAHE.

Mertopa 3a cesieKIIU HA TOJEPAHTHU
KbM  HeOJArOnpusiTHM  yCJIOBHS  HA
OTIVIeKIAaHe NopoAM M xuOpuau Oyou
MOCPeCTBOM TeCcTHpPaHe Ha TMOPOIU OT
renodonaa: 3a menra npe3 mepuoma 1997 -
1999 r. B OCb - Bpama ca tectupanu 15
MOPOJM OT AMOHCKU TwM, 13 mopomu OT
kutaiicku Tun w16 F; xubpumau
KoMOMHaIY. Becuuku mopoan u Xubpuu ca
MOHO W/WIM OWBOJTHMHHK U C OsUI IBAT HA
namkyiurte. [logOpanm ca camo moponw,
XapaKTEPU3UpAIld CE ChC CPABHUTEIHO
BUCOKM CTOMHOCTM HA  Hall-Ba)KHUTE
KOJIMYECTBCHU TMpPH3HAIM. TECTUPAHETO ¢
W3BBPILIEHO MpPU HEOIATONPUATHN yCIOBHS
Ha otrinexaade npes V™ u V™ Bp3pacr or
pa3BUTHETO Ha OyOWTE, 2 UMEHHO TeMIL. 28 -
31° C, orHOcHTemHA BiIaxkHOCT 75 - 80 %,
HamayieHn ¢ 50 % XpaHeHe U XpaHUTEIHA
IUION] W  HEJOCTaThYHA  BEHTWJIAIIWS.
Ilopoaure, mOKa3amM CpPaBHUTENHO IIO-
BHCOKA JKM3HEHOCT Ha OyOWTe B yCIOBUATA
Ha MPOBOKAIIMOHHUAT PEKUM Ca KPHCTOCAHH
MIOMEKTY CU TI0 THIIA SIITOHCKA X KMTAWCKa U
00p. ¥ MOTyYeHUTe XUOPHUIU ca TECTUPAHU
CBIIO MpU HEONATONPHUATHUA YCIOBHUS 3a
oTrnexnane Ha Oyoure. B pesynrar Ha Tecta
ca u30panm terpaxudpuante (KK % Xeca 1)
x (Becmemm 2 x I'eprama 2) m oOpaTHara
kpbcrocka U (KK x AC) x (Becnmem 2 X
I'eprana 2) u oOparHara KpbhCTOCKA, ITOKa3a-
JIM CPaBHHUTEITHO Hal-BHUCOKA JKU3HEHOCT HA
OyOute W nOOWB Ha TMAIIKYJIH OT eIHa
KyTrnka OyOeHO ceMe B YCJIOBHATa Ha
TIPOBOKAIIMOHHMSAT PEKUM U TIPOAYKTHBHOCT
OnM3Ka 10 KOHTpoOJiaTa MNP CTaHAAPTHH
YCIIOBUS Ha OTIJICXKIaHE.

The newly selected breeds mani-
fested a higher tolerance to adverse rearing
conditions, but their productivity was
comparatively lower. However these
breeds could be used as components of
four - way hybrids with highly productive
but, sensitive to adverse environment pure
lines. For example the four-way hybrid VB
1 x Vratza 35 x HB 2 x Mereffa 2, which
has been tested displayed a sufficient
productivity, combined with a compa-
ratively high tolerance to adverse rearing
conditions.

Method of breeding tolerant to
adverse rearing conditions silkworm
breeds and hybrids by testing some
accessions from the genetic resources.
For this purpose during the period 1997-
1999 15 silkworm breeds of the Japanese
type, 13 breeds of the Chinese type and 16
F, hybrids between some of the breeds
were used in the study, conducted at SES-
Vratza, Bulgaria. All the breeds/hybrids
had white cocoon color and were uni and
bivoltine. The breeds were chosen from the
silkworm germplasm, maintained at SES-
Vratza for having comparatively high
values of the main quantitative characters.
Then the breeds were tested for three times
regarding their tolerance to adverse rearing
conditions during the 4™ and 5" instars (t
28 - 31 °C, RH 75 - 80%, feeding amount
and rearing space — reduced by 50 %, very
reduced ventilation). The breeds who
manifested the highest pupation rate under
adverse larval rearing conditions were
crossed between some of them by the type
Japanese X Chinese  and  the
opposite and the F, hybrids were tested also
under both standard and adverse rearing
regime. As a result two new four-way
hybrids, namely (KK x Hesa 1) x (Vesletz 2
x Gergana 2), (KK x AS) x (Vesletz 2 x
Gergana 2) and the reciprocal crosses,
manifested the highest tolerance to adverse
rearing  conditions together with a
satisfactory high productivity under optimal
rearing were created.

39



ITapanenHo ¢ TOBa 4YHCTUTE TOPOIH,
KOMIIOHEHTH Ha  TeTpaxuOpuaure ca
OTIJIEIaHK CMECEHO (HE MO CHOCKH) B
TIPOJIBJDKEHNE Ha 6 TIOKOJICHHS B YCIIOBHATA
Ha TIPOBOKAIIMOHEH pPEXHM, KaTo 3a
BB3MPOM3BOACTBO ca  OTOMpaHW  caMo
OlICTICTINTEe WHAWBUIW, UMAIM HaH-BHCOKHU
CHOWHOCTH IO TErJI0 Ha TallKyJa, KOIpH-
HeHata 0OBuBKa U % cBuneHoct. Crien 6
TIOKOJICHHE TIOPOJIUTE Ca OTIIICKIAHU Beue
ITOCEMEIHO, CIIeIBAaliKM METOAUKATa, BH3-
npueTa 3a MOITbp)KaHe Ha TIOPOJIH, POAH-
TENCKH (OPMHU Ha TIPH3HATH NPOMHUIIIICHU
XUOpHIH.

Cenexknus no ABUTATEJHO
nopejgeHne Ha OyOure: IlpoyuBaHusaTra
BBPXYy Te€HETHYHATA JAETEPMHHHPAHOCT Ha
MOBEJIEHYECKUTE TPHU3HALNN TPH KOIIPH-
HEeHaTa Ternepyia ca eJHH OT aKTyaJHUTE
BBIIPOCH Ha ChbBpeMeHHaTa reHetuka. [Ipes
nepuoaa 1990 — 1998 r. B OCb — Bparna ca
W3BBPIICHA TPOYYBaHHS 33 Ch3/IaBaHE Ha
HOBM TIOPOIM ¥ IJIMHWM Ha KOIPHHEHaTa
Tierepy/ia, CeeKIMOHNPAHN TI0 JIBUTATETHO
nioBeieHue Ha jtapsute (Petkov etal., 1998).

MeTonbT ce ChCTOM B KPBCTOCBaHE
Ha JKEHCKH WHAMBUAM OT TOPOIU C
HOPMAJTHO TTOBEICHUE C MBXKH WHIUBUIN
OT TOpOAW C BHCOKA [IBUTATENHA aK-
TUBHOCT Ha napsure. Cien emHOKpaTHO
M3II0JI3BaHEe Ha MHOPUAMHT OT TUMa “‘Opat
x cectpa” u mocnensam back cross ¢
nopojara momoOpuTeNl Ha MpHU3HAKa e
MojlydeHa HOBa XHOpHIHA TIOMyJaIus,
XapaKTepu3upalia ce ¢ BUCOKa IBUTaTeITHa
aktuBHOocT. Homatra mopoma CB 4
CEeNIeKIIMOHNpaHa MO0 TO3M NpPU3HAK Ce
HOJIbPKa €KEroAHO ¢ 4 INHUH.

Ilpunarane Ha KOMIIIOTBPHHM IIPO-
rpaMH B CEJEKIHUATA HA KONPUHEHATA
nenepyaa: Cxemara Ha CeNeKUUs, MPHIIO-
xkena ot Greiss (2003) (¢ur. 37) e
clieHAaTa:

1. Ilpe3 nepuoma 1995 - 1996 r. ca
TECTHpPaHH ONTUMAIHH TEXHOJIOTMYHH pe-
IIeHUs 3a OTIJIeXIaHe Ha OyOwTe, Karo
TIOTBP’KAHETO Ha TIOPOIHUTE € U3BBPIIBAHO
gpe3 CMECEHO OTITICKIaHE /He 110 CHOCKH/.
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Simultaneously, each silkworm breed
selected by the adverse rearing test was mass
reared for 6 generations under adverse
conditions and only the individuals survived
and having the highest cocoon weight, shell
weight and shell percentage were selected
for further reproduction. After the 6"
generation the breeds have been maintained
by batch rearing, following the standard
methodology for pure lines maintenance
described above.

Selection for moving behavior of
the silkworm larvae. The studies on the
genetic  determination of  behavior
characters of the silkworm are one of the
most actual problems of contemporary
genetics. During the period 1990-1998
studies on creation of new silkworm breeds
and lines, selected for larval moving
behavior have been carried out at SES-
Vratza. (Petkov et. al., 1998).

The method consists of crossing
females of breeds, having normal moving
behavior with males from breeds,
displaying high larval moving activity.
After one-time implementing of inbreeding
of the type brother x sister and subsequent
back cross with the breed-improver of the
trait a new hybrid population was obtained,
characterized by high larval moving
activity. The new breed SV 4, bred by this
method is maintained in 4 lines every year.

Silkworm breeding by using the
help of computer programs: The
following breeding scheme was performed
by Greiss (2003) (Fig. 37):

1. Tested optimal rearing inputs for
the silkworm Bombyx mori L. during
1995-1996 in mixed batches.



2. Orrnexnane 4 - 6 MHOPEIHU JIMHUK
NPy ONTHMAJIHATA TEXHOJOTHMS B IIPO-
IbIDKEHHE Ha 4 TIOKOJEHUSA C Ied IOBH-
IIIaBaHe Ha TeHETUYHATA XOMO3UTOTHOCT TIpe3
niepuona 1997 - 1998 r.

3. YcraHoBsiBaHE HA TMHUNATE, HMAIITH
Haii-100pa KOMOMHATHBHA CIIOCOOHOCT.

4. KpbcTocBaHe Ha JBeTE JIMHUU, UMa-
I Hal-BUCOKa KOMOMHATHMBHA CIIOCOOHOCT
3a TIPOM3BOJICTBO HA €NTUTHO OyOeHO ceMe.

5. CenexIms TOCPEACTBOM H3II0N3Y-
BaHE Taka HapEYEHUST METOJ Ha “OTHOCH-
TEJTHUST OTOOp’’, UMAIT] CIICIHUTE TTapaMeTpH:

5.1. Ot6op Ha 30 wHIMBHIA, OTIH-
yaBallyd c€ C HaW-BUCOKM ITOKa3aTeId OT
o6mo 100 m3MepeHM WHIWBHIA OT BCEKH
[MOJ 1O JBa WM IIOBEYE KOJNYECTBEHHU
TIPHU3HAKA.

5.2. Or BCEKHM IIOd MHHHUMAITHHUST
Opoii 0TOpaHK MHAWBUIU OT BCEKH I10JI € 4.

5.3. Karo nHaii-Ba)XKHM NpH3HAIM Ha
0oTOOpa ca BB3MPHETH MPOIEHTa CBHJICHOCT
1 TETJIOTO Ha TAIIKyJIa, a ChIO M TErJI0TO Ha
KOIpHHEHATa OOBHMBKA KAaTO BTOPOCTEIICHEH
MIPU3HAK.

Pa3paborenn ca croenuaiHu KOM-
MIOTBPHU TPOTPaMU Ha OCHOBata Ha MS
Excel 97, c momorira Ha KOUTO € W3BBPIIBaH
OTOOPBT HAa WHAWBUAWTE TII0 TOPEIO-
COUYCHHTE KPUTEPHH.

Cesiexknusi HA NMApPTeHOKJIOHOBe: B
OCbh - Bpama mnocpeactBoM MeTojla Ha
TepMHYHATa aMEeHOTHYHA NApTEHOIeHe3a €
ch3faneH napreHoksoHbT Moana VII, a B
reHo(oHIa ce OMTBPIKAT U HAKOIKO TYyXKIU
MapTEHOKJIOHA, UHTPOAYLMPAHU OT Y KpaiiHa
(P 28) u Eruner (Parthen Colon 1).

Metona ce CBhCTOM B TEpPMHYHA
00paboTKka Ha W3BaJCHW OT OBAPHOJIHTE
ailila ¢ Boja mpu Temneparypa 46 ° C u
ekcniozunmsi 18 wmunyTtH. IlocpencTtBom
TO3U METOJ] CE IPEIOTBPATABA PEIyKIINOH-
HOTO JCIICHHE Ha sUIEKIeTKara U ce
3amasBa JIUIUIOUJIHUAT XPOMO30MEH HA0op
B saapoTo. CHINEBpEMEHHO sHIEKIeTKaTa
ce CTUMyJHMpa 3a pa3Butue. B pesynrar ce
moilydaBaT  Siflla caMO C  JKEHCKH
3apoauiin, KOUTO NpECACTaBIABAT rCHETHY-
HU KOIHS HA MalKara.

2. Reared 4 - 6 sib-matted inbred
lines in these optimal inputs in 4
generations to increase genetic
homozygosity during 1997 - 1998.

3. Checked the best combiner inbred
lines versus a top cross of the same breed
reared in a mixed batch rearing and
randomly matted.

4. Crossed the best two general
combiner lines (GRAND PARENTS) to
produce the PARENTS egg batches.

5. Selection by “relative culling
method”, having the following selection
parameters:

5.1 Choosing the individuals that
are within the top 30 individuals from 100
population per sex in two or more
characters from each sex.

5.2 The minimum number of
selected individuals should be four or more
from each sex.

5.3 Priority was given to shell
ratio and the cocoon weight character, if
not possible the shell weight character was
selected for, instead of cocoon weight.

Computer programs on Microsoft
Excel 97 base were specially designed to
which dictated the selection criteria in the
case of the experiments.

Breeding of silkworm partenoclones

By the method of thermal ameiotic
parthenogenesis the parthenoclone Joana VP
has been created, while several introduced
parthenoclones are also maintained at the
SES — Vratza germplasm like P 28 from
Ukraine and Parthen Colon 1 from Egypt.

The method is based on treatment of
silkworm eggs extracted from the ovariole
by pure water with temperature 46 ° C for
18 min. By this treatment the reductional
ovarian separation is prevented and the
diploid chromosome set is preserved in the
nucleus. In the same time the ovaries are
stimulated for development. So, as a result
only female copies of the mother moth are
produced.
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Hapen ¢ Hay4HOTO 3Ha4yeHHWe Ha EKCIIepH-
MEHTalHaTa MapTeHOTeHe3a, TS ce M3IOJ-
3yBa M 3a Ch3laBaHe Ha XUOpUIM OT THUIA
MIAPTEHOKJIOH X TOPOJia, KOETO MMa CIIEHH-
TE MO-BaYKHHA TEOPETUIHH PEUMYIIIECTBA:

— TPOIICHTA Ha TUIEMEHHHUTE TaIIKy-
T, KOHTO ce M3MON3yBa 3a CEMENpOu3-
BOJICTBO TPH NMAapTEHOKJIOHAa OM TpsOBaio
Ja € TMO-BHCOK, MOpagd Mo-ToiisiMaTra My
W3PaBHEHOCT;

— IUIOTO KOJIMYECTBO TUIEMEHHH
TIAIIKYJIH, BIIO’KEHH 32 CEMETPOU3BOJICTBO
JaBaT JXCHCKU IeNepyau, MPH KOETO ce
noBumaBa ao6uBa Ha cHocku oT 1 kg
BJIO>KEHH MAIIKYJIH.

— W3PAaBHEHOCTTA HAa WHAWBHUIIUTE B
nosrydeHuIT Fi xubpun 0m Tpsdsamo ma e
M0-BHCOKA.

— IpU TTAPTEHOKIIOHA C€ MKOHOMHUCBA
paszensHeTo Ha WHAMBUAWTE MO IOJ, THU
KaTO BCHYKH Ca XCHCKM M C€ HaMaisiBa
PHUCKBT OT YHCTOIIOPOJHO 3aMbpCSBaHE Ha
XUOPUITHOTO OYOCHO ceMe.

3a mepBu 6T B OCh - Bpama mpes
1999 ron. 6sixa ch3maAeHU XUOPUAM OT
TUIA TapTeHOKIIOH X Mopoja. 3a MailunHa
nopoja Oemie W3MON3BaH Y KPaWHCKHS
napTeHokJIoH P 28, a 3a MBXKU UHIUBUIU
0sixa W3MON3BaHW MOHOOWBOJITHHHHTE
nmopoau AC, KC, Bpama 35 u Cynep 1 ot
arnoHcku Tun (Bacunesa u xoi., 2004).

Upe3 u3MoN3BaHEe Ha aMEHOTHYHHS
napreHorenesuc npez 2005 r. 8 OChb —
Bpama 0sixa cp3mameHVM W UW3MUTaHH 3a
OBPBA BT OpWUTHHANHH F; Xubpumm ot
THAMa “MaiiuymHa (opMa TMAPTECHOKIOH X
OamuHa ¢opmMa T€HETHYHO MapKHpaHa IO
10J1 B cTajaus JapBa JuHUS B To3M acnekT
KaTo OCOOCHO MEPCHEKTUBEH Ce OuepTaBa
F, xubpuma KI'HJI 4 wm penunpounara
KPBCTOCKA C TOOMB Ha CYPOBU MAIITKYJIH OT
enHa KyTwiika - 41.440 kg.
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Besides the scientific importance of
parthenogenesis it has also practical use by
making F; hybrids between parthenoclones
and ordinary lines. The advantages of the
parthenogenesis line x ordinary breed F
hybrids over the other hybrids are as
follows:

— the percentage of seed cocoons
used would be much higher due to their
bigger uniformity.

— all the seed cocoons from the
maternal breed give female moths who lay
eggs, leading to increase of batch yield by
1 kg of cocoons.

— the uniformity in F ; would be
better.

— in the maternal breed there is no
any sex separation, because all the
individuals are female and the F; hybrid
purity is better.

In 1999 for the first time F; hybrids
of the type parthenoclone x ordinary breed
were created at SES-Vratza. As a maternal
line the Ukrainian parthenoclone P 28 was
used and the Japanese type breeds AS, KS,
Vratza 35 and Super 1 were used as fathers
of the hybrids. (Vasileva et. al., 2004).

In 2005 at SES-Vratza by using the
experimental ameiotic parthenogenesis for
the first time original hybrids of the type
parthenoclone as mother form and sex-
limited for larval markings breed as father
form were created and tested. In this
respect as especially promising appears to
be the F; hybrid KGNL 4 and the opposite
cross, manifesting 41.440 kg. fresh cocoon
yield by one box of eggs.



Cenekuusi Ha AaHAPOTeHETHYHH
qunuu: Cnopen Natcheva et. al. (1998)
MPUJIAraHETO Ha CKCICPUMEHTAITHUS aH-
JPOTEHE3UC OTKpHUBAa TOJEMH BBH3MOXK-
HOCTH 33 YCKOPEHO IOJIy4aBaHe Ha XOMO-
3UTOTHU JIMHUM C BUCOKa KOMOWHATHBHA
CITIOCOOHOCT.

Upe3 wu3moi3BaHe Ha MeETolla Ha
aHaporeHesata mpe3 nepuoga 1990 —
1995r. B OCB — Bpaua ca cb31aieHU HOBU
OpWUTHHAIHH  aHJIPOTCHETUYHH  JIUWHUM.
MeToapT Ha CeNeKIHs Ce€ CBCTOW B
CJIIEHOTO: KaTO TEHETHUYEeH Mapkep 3a
UACHTU(UIIMPAHE HA aHJAPOTCHETUYHHTE
MBXKKH WHIWBUIMA M3MOJ3BaXMe Taka
HapedeHHTe Ps mopoaw, chIbpxKamy B
TeHOTHUIA CH KOJOMHHAHTHO YHACIIEIBaIl
ce TpW3HaK OT rpynara Ha P-rennre 3a
okpacka Ha JapBure. Karto wu3zxoneH
MaTepuall U3IMOJI3BaXMe STOHCKHS XUOPHUJT
Shunrei x  Shogetsu. OmoxmaHeTo
W3BBPIINXME MEXIY )KEHCKA WHAUBHUIIU OT
nopozaara Mapkep (Ps) ¢ MbXKH HHIUBHIN
oT F, Ha smouckust xubpua. B To3m cimyqait
BCEKM MBKKH HMHIUBUI Oerie pojo-
HAYaJHUK Ha HOBa aHJPOTCHETUYHA
nunus. [logabpkaHeTo HA aHAPOTECHETHY-
HUTE JIMHUU C€ U3BBHPIIBA KAaTO €XKETOTHO
JKEHCKH WHAWBHIN OT TIOpofaTra MapKep
(Ps) ce copemeBaT ¢ MBXKHA aHApPOTE-
HETHYHU WHIMBHUIHW, CJIEI KOETO CHe-
CEHWTE Silla ce TojyiaraT Ha TePMUYHA
obpaborka npu 42°C u excrnozuius 210
min. Ilo-HaTaTek cB3mamEeHUTE aHIPO-
TeHeTUYHH JIMHUU Ce€ W3IOJ3BaT Karo
JIOHOpW 3a TpeHacsHe Ha XOMO3H-
TOTHOCTTA UM B MEPCICKTUBHH JBYIOJOBH
JUHUHA TIOCPEACTBOM OOpaTHH MOCIEIO-
BaTEJIHU KpbhcTOcBaHus. [lo To3u meTox ca
ch3Aa/ieHu 4 JBYIOJIOBH aHIPOTCHETUYHU
nuHUY, B T.9. Tpu PS4m, PS5m n PS12m
oT simoHckw Tum 1 PS7b ot kutalicku THII.

Breeding of androgenetic lines:

According to Natcheva et al.
(1998) the wusing of experimental
androgenesis opens huge opportunities for
a quick obtaining of homozygote lines with
high combining ability.

During the period 1990-1995 some
new androgenetic lines have been created
at SES-Vratza according this method. The
breeding method consists of following: as
genetic markers for identifying the
androgenetic males the so called Ps breeds
were used, containing a co-dominantly
inherited character from the group of P-
alleles for the larval markings. The
Japanese F; hybrid Shunrei x Shogetsu
was used as initial material. The mating
was performed between females from the
“marker” breed (Ps) and the Japanese
hybrid F, males. In this case every male
individual was ancestor of a new
androgenetic line. The androgenetic lines
maintenance was conducted by “marker”
breed Ps females mating with male
androgenetic individuals. Then the eggs
laid were treated at 42°C for 210 min.
Further the already created androgenetic
lines were used as donors for transmition
of their homozygosity in promising
ordinary lines by series of back crosses.
Four bi-sexual lines with androgenetic
origin have been created by this method,
namely PS4sh, PS5sh and PS12sh of the
Japanese type and PS7b of the Chinese type.
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Metonuka 3a M3NUTBaHe M MPU3HA-
BaHe HA HOBHM XHOPHIN KonpuHaHa 0y0a.

Hsixoii oT ceneKumMoHupaHuTe MOpPOAU
OyOW, TIOKa3aayd Hali-BUCOKH CTOHHOCTH U
HHCKAa BapHaOWIHOCT IO OCHOBHHTE KOJIH-
YECTBEHN CEJICKIIMOHHN NPU3HALM, CTaOIIHO
yHacleIsBaHe Ha TpU3HAIMTE M Jo0pa
KOMOMHATWBHA CIIOCOOHOCT C€ H3IONI3yBar
KaTo M3XOIHH POIUTEICKH (QopMu  Ha
TIPOMUIIICHA XUOPHIHL.

B boirapust ce ch3naBar MpoOMUIILICHUA
F, xulpumu mocpencTBOM KpBCTOCBAaHE Ha
MOHO-OMBOJITHHHH OEJIONAIIKYJIHH TTIOPOAN OT
SITOHCKUST T (51) ¢ OPOIU OT KUTAUCKCHUSIT
i (K) m obparHo. XuOpwmure morar naa
Obaar poctu ot Trma S % K, tpotiam — S x (K
x K) wm (A x S) x K, kakto 1 4eTBOpHH
/rerpa/ xubpumu ot trma (5 x ) X (K x K) u
petmnpouHo. TeTpaxubpuanTe ce chb3iaBar ¢
el Tody4yaBaHE HA IO-BHCOKU PEMpOIyK-
THBHH CIIOCOOHOCTH TIPH U3XOAHHUTE (POPMH 32
MpoMHIIUIeHa Xuopuamzanust. Cunra ce, [e
TIPOCTHTE XWUOPUIM TPOSIBABAT  TIO-BHCOK
XETepO3UCEH e(EeKT, HO HallM TPOYYBAHHS
TMIOKa3axa, 4e aKo C€ CPaBHST CTOMHOCTUTE Ha
NpPU3HALIATE MPH TeTpaxuOpuaa C Te3U NpU
W3XOTHUTE YWCTH TIOPOJH, & HE C POAWTENC-
kuTe muxuopumy ot Trma S x S um K x K|
XETEPO3UCHIEIT ePEKT TPH TETepaxropHIa He ce
OTJIIYABA CHIIIECTBEHO OT TO3H NPH JMXUOPHUTIA.

HoBocw3nanenure xubpuay ce U3MUT-
BaT CTAHIMIOHHO B IPOIBIDKEHHE Hal-MaJIKo
Ha Tpu romuan B OCbh-Bparta, cien xoeto ce
npemiaratr Ha MACAC 3a ITbp)KaBHO H3ITHT-
BaHe. V3mmTBaHeTO Ha HOBUTE XUOPUIH B
cuctemata Ha UHACAC e Hall-MalIKkoTo
JBYTOIMIIHO. M3NMUTBaHETO ce ChCTOM OT [1Ba
TeCTa - 3a pa3IM4UMOCT, XOMOT€HHOCT U
crabmmHoct  (PXC) m 3a Owonmornaam M
cromancku kadectBa (BCK). 3a xoHTpoma ce
W3II0JI3Ba  HAli-MacoBO Pa3lpOCTPaHEHHST B
NpaKTUKaTa XUOpHJ 32 MOCIIEIHUTE 5 TOAMHH.
3a a Objie MPU3HAT KATO OPUTUHAJICH HOBUSIT
XuOpu TpsiOBa Ja TIOKKE pazIMuus OT
TIPFBHATHATE Jl0cera XHOPHIW IO Hai-MaJKo
JIBa Ka4deCTBEHW NpH3HAKAa W TIO-BHCOKH OT
CTaH/apTa CTOMHOCTH Ha HSAKOJKO OT Hau-
BOKHUTE KOJIMYCCTBEHH ITPU3HALIY.
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Methodology for testing and approval
new silkworm commercial hybrids.

Some of the selected silkworm
breeds are wused as pure lines for
commercial  hybridization. The first
precondition one breed to be selected as a
pure line is to cover all the breeding
characters criteria mentioned above, to
have low variability of the quantitative
characters values, the inheritance of the
characters to be stable in the generations
and to manifest a good combining ability.

The commercial F; hybrids created
in Bulgaria are made by crossing of uni-
bivoltine breeds of the Japanese type (J)
with breeds of the Chinese type (C) and the
opposite. The hybrids could be simple of
the type J x C, triple- J x (C X C) or (J xJ)
x C, as well as four — way (tetra) hybrids
of the type (J x J) x (C x C) and the
opposite. The four-way hybrids are made
in order to obtain higher fecundity in the
parents of the hybrid. It is considered that
the simple hybrids manifest a higher
heterosis, but some our studies manifested
that if compare the values of the characters
in the four-way hybrid with those in the
initial pure lines, but not with that in the
hybrid parents of the type J x J and C x C,
the heterosis in the four-way hybrid is not
significantly different from those in the
simple hybrid.

The new hybrids are tested at least
for 3 years at the station, where they have
been selected, and after that the hybrid is
tested for at least 2 years in the system of
the State Executive Agency for Varieties
Testing. The testing of hybrids in this
agency passes through two tests, namely
for discernability, homogeneity and
stability and for biological and economical
characteristics. During the testing the most
widely adopted in the field silkworm
hybrid for the last 5 years is used as a
control. To be recognized as new and
original the hybrid must display difference
from other hybrids/breeds at least in 1-2
qualitative characters and higher than the
standard at least several most important
quantitative characters values.



3. BA3A IAHHU 3A
TEHETUYHUTE PECYPCH
HA KOITPUHEHEHATA
MENEPYJA B BbJITAPUS

3.1. YupasJ/ieHue U U3M0JI3yBaHe HA
0a3aTa JaHHU 32 TeHeTHYHUTE

pecypcu

bazara pmaHHM 3a TEHETUYHHTE
pecypcu Ha KOIPHHEHEHaTa TIIenepyna,
noanspxkann B OCB - Bpama cbabpika
uHQOpMAIKs 32 Hall-Ba)KHUTE KauyeCTBEHH
U CTOMHOCTHTE Ha KOJUYECTBEHUTE IPH3-
HAIlM 33 BCSAKA MOPOJIa CPETHO 3a MepHo/Ia
2001 — 2005 r. Ilopomure ca kmacudwu-
IUpaHd B HIKOJKO rpynu. (¢ur. 38), a
UMEHHO:

I. BBJTAPCKH MOPOJAN HA
KONPUHEHATA HEIEPYJIA
(BOMBYX MORI L.)

1. Tloponu W JUHUU, W3MOI3BAHU
Karo W3XOoAHW (OpMH Ha OPUTHHAIIHU,
3alIUTEHd C aBTOPCKU CBUJIETEICTBA 3a
M300peTeHNs U cepTH(HUKATH Ha BHEIPCHU
B MPOU3BOACTBOTO xubpuan Ha
KolpHHEeHara nernepyaa (Bombyx mori L.).

1.1. Tlopoau u TUHUM 3a MPOJICTHU
OTXpaHBaHUSL.

1. Cymnepl/1
2. Cymep 1/2
3. Xeca2/l
4. Xeca?2/2
5. Bpama 35/1
6. Bpama 35/2
7. Mepeda 2/1
8. Mepeda 2/2
9. AC
10. KK
11. Xecal
12.  Becnen 2
13. T'eprana 2
14. TB-II

3. SILKWORM GERMPLASM
DATABASE IN BULGARIA

3.1. Management and utilization of
silkworm germplasm database

The silkworm germpalsm, main-
tained at SES - Vratza database contains
information about the main qualitative and
the values of major quantitative characters
for each breed for the period 2001 - 2005.
The breeds are classified in several groups
(Fig. 38), namely:

I. BULGARIAN SILKWORM
(BOMBYX MORI L.) BREEDS

1. Pure lines, used as parents of
original, protected by author’s certificates
and adopted to the field level commercial
(Bombyx mori L.) hybrids.

1.1. Pure lines for spring rearing.

Super 1/1
Super 1/2
Hessa 2/1
Hessa 2/2
Vratza 35/1
Vratza 35/2
Mereffa 2/1
Mereffa 2/2
AS

10. KK

11. Hessal

12. Vesletz 2
13.  Gergana 2
14. TV-P

WR_NAN R W=
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1.2. Ilopog M NHHUU 3a JATHO-
€CeHHH 0yOOXpaHeHUs.

1. Xebwp 1/18/1
2. XeOwp 1/18/2
3. XeObp 2/1/1
4. Xe6wp 2/1/2

2. lopoau v 1MHUHU OT TeHO(OHIA
HA MONyJIAlMUTE HA KONpPHHe-
HaTta nenepyaa (Bombyx mori L.)

2.1. llopoau ¥ TUHUM OT AMOHCKH
THIL.

[lopomuTe Ha KompuHEHaTa TIIere-
pyna ot SIOHCKUS THIT ce XapaKTepu3upaT
ChC CHB IIBSAT Ha SHIaTa, 3aJemBamlil ce
Siilla W O IBAT HA YEPYNKHUTE CIE
u3IIonBaHeTo Ha OyOuukute. JlapBure B
mera BB3pacT ca Oenu CbC ciaabo MM
CIWJIHO W3pPa3eHW MAaCKu U TONYJIyHUSL.
[Mamkynmute ca Oenu ¢ OWIMHIPUYHA
(dhopma ¥ crab WM CHITHO M3pa3eH IpexBar
(¢ur. 39).

2.1.a. Ilopoau cnenuaJIM3upaHu 32
NPoJieTHU 0yOOXpaHeHus!

1. Bpamal
2. Bpama?2
3. Bpama$s
4. Bpana7
5. Bpama 13
6. Bpama 19
7. Bpama 21
8. Bpana 33
9. Bpaua 37
10. Teprana l
11. Becnen 1
12. Orocra 1
13. Kom 1
14. benomon 1
15. BB1
16. BB 2m
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1.2. Pure lines for summer — autumn
rearing.

1. Hebar 1/18/1
2. Hebar 1/18/2
3. Hebar 2/1/1
4. Hebar 2/1/2

2. Breeds and lines from silkworm
(Bombyx mori L.) germplasm

2.1. Breeds and lines of Japanese
type

The Japanese type silkworm breeds
are characterized with gray color of egg
serosa, white chorion color and sticky eggs
affer eggs hatching. The fifth instar larvae
are with normal or pale expressed marking.
The cocoons are white and elongated with
low or high constriction (Fig. 39).

2.1.a. Breeds specialized for spring
silkworm rearing

Vratza 1
Vratza 2
Vratza 5
Vratza 7
Vratza 13
Vratza 19
Vratza 21
Vratza 33
Vratza 37
10. Gergana 1
11. Vesletz 1

WR_NAN R W=

12. Ogosta 1
13. Kom 1
14. Belopol 1
15. BV1

16. BV 2sh



17. KC1

18. KC3

19. Bamge 111
20. 342

21. Cymep 1
22. Bpama 35
23. Mepeda 1
24. Bpana 55
25. Bpana 63
26. Bpaua 65
27. BCI1

28. CB1071-2
29. CB1071-4
30. BbX1

31. BBAC

32. Cbl1

33. Bb1

2.1.6. lTopoau u JIMHUH
crenHaATU3NPaHH 32 JIAITHO-
eceHHH OyOoxpaHeHuUs!

1. Orocra 1/20
2. benomoi 1/18
3. Hcxpp 1

2.2. Ilopoau ¥ JIMHUM OT KUTANCKHU THUIL

[Topoautre Ha KompuHEHaTa Meme-
pyaa or KuralickuaT THUO ce Xapak-
TEpU3UpaT CbC CHBO-3€JICH LBAT Ha Sii-
1jaTa, 3aJemBaly ce SiIa U )KBIT IBAT HA
YepymNKUTe CJe]] M3IOMBAHETO Ha Oyowd-
kute. JlapBuTe B 1era Bb3pacT ca 6emu 0e3
MacKku ¥ noxyiyHus. lamkynnre ca Oenn
C OBaJIHO-enuIicoBUHA hopma (¢ur. 40).

2.2.a. Ilopoau u TUHUHK
CHenHATU3NPAHY 32 IPOJIETHU
OyOoxpaHeHus

Bpama 16
Bpamna 18
Bpama 24
Bpaua 36
Bpamna 38

Nk W=

17. KS1

18. KS3

19. Valve 111
20. 3D2

21. Super 1

22. Vratza 35
23. Mereffa 1
24. Vratza 55
25. Vratza 63
26. Vratza 65

27. VS1

28. SV 1071-2
29. SV 1071-4
30. VBHI1

31. VBAS

32. SB1

33. VBI1

2.1.b. Breeds and lines specialized
for summer-autumn silkworm
rearing.

1. Ogosta 1/20
2. Belopol 1/18
3. Iskar 1

2.2. Silkworm breeds and lines of
Chinese type

The silkworm breeds of Chinese
type are characterized with green-gray egg
serosa color, yellow chorion color affer
eggs hatching. The eggs are sticky. Fifth
instar larvae are plain. The cocoons are
white, oval or oval-elongated in shape
(Fig. 40).

2.2.a. Breeds and lines specialized for
spring rearing

Vratza 16
Vratza 18
Vratza 24
Vratza 36
Vratza 38

AW =
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6. Bpama 40
7. Bpama 50
8. Bpamna 54
9. Bpaua 64
10. Bpama 66
11. Cymep 4
12. 157K
13. Xeca?2
14. BC2
15. Orocta 2
16. Kom 2
17. Csumna?2
18. BB 20
19. Mepeda 2
20. Bamse 222
21. Xb2
22. XbUIIB
23. Xb Becner 2
24. BB 30
25. bB4
26. 1IIB1
27. 1IB2
28. CB1071-1
29. CB1071-3

2.2.6. llopoau u JMHUHU
cIelMAJIN3HPaHH 32 JATHO-
eceHHH 0yO0oXpaHeHust

1. Bemomnon 2/21
2. Orocra 2/21
3. Hcxbp 2

2.3. MapkupaHu 1o noJ1 Nopoau u
JUHHUH HA KONPUHEHATA
nenepyaa (Bombyx mori L.)

2.3.a. MapkupaHu 10 NOJI HA CTAHUA
siine NopoaH M JUHHUHU HA
KONPHHEHATa nenepyaa

Haiif-xapakTepHoTOo 3a TO3M THI
nmopoan v JIMHUM € I'CHCTUYHATA MapKH-
poOBKa Ha siiiaTa o noja (>KeHCKU UHAUBU-
JIA — CUBH, & MBKKH — CBETIIOXKBITH).

T 15/4

XT 215/38
Bpama 2001
Bpana 2001 b

BN
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6. Vratza 40
7. Vratza 50
8

. Vratza 54

9. Vratza 64
10. Vratza 66
11. Super 4
12. 157K
13. Hessa?2
14. VS2
15. Ogosta 2
16. Kom?2
17. Svila2
18. BV ?2b

19. Mereffa 2
20. Valve 222

21. HB2

22. HBShV

23. HB Vesletz 2
24. BV 3b

25. BV 4

26. ShV1

27. ShV 2

28. SV 1071-1
29. SV 1071-3

2.2.b. Breeds and lines specialized
for summer-autumn silkworm
rearing

1. Belopol 2/21
2. Ogosta 2/21
3. Iskar?2

2.3. Sex-limited silkworm (Bombyx
mori L.) breeds and lines

2.3.a. Sex-limited for egg colour
silkworm (Bombyx mori L.)
breeds and lines

The main characteristic of these
breeds and lines is the genetic sex-limitation
for egg colour (female eggs — grey, while the
male eggs are light-yellow).

T 15/4

HT 215/38
Vratza 2001
Vratza 2001 b

bl S



2.3.6. MapkupaHu no noJji B CTaaus
JIapBa MOPOAU U JIMHHUHU HA
KONPHHEHATA nenepyaa

Haitf-xapakTepHoTO 3a TO3M THI
MOpOIM W JIMHUM € TeHeTHYHaTra Map-
KHpPOBKa Ha JIApBUTE MO TMOJ (KEHCKHU
MHIUBUAN C DPUCYHKa, a MBXKH — 0e3
pUCYHKa WJIM XCHCKU 3e0pa, a MBKKU C
i 0e3 pUCyHKa).

b 2/6

BTB 2/64
TBB 2/24
Xb 2/22
TB 372

TB 3

TB 7
benomon 2
Bpama 2002
10. Bpama 2003
11. Bpauna 2005
12.  Bpama 2007
13.  Bpama 2009
14. Bpama 2012

OO NE WD~

15. JI1

16. CH 1/X1
17. CH 1/AC
18. MUsal

19. Homa2
20. Maru 2

II. HOPOJM U JIMHUM HA
KONPUHEHATA IEINEPYIA
(BOMBYX MORI L.)
WHTPOJIYLIMPAHU OT
PA3JIMYHU EKOJIOTO-
TEOTPA®CKH 30HU

1. ITopoau u NWHUK, UHTPOLYLHUPAHU OT
A3zepOaiimxaH.

I'samxka 8
Anmas
Masx 5
Mask 6

PO

2.3.b. Sex-limited for larval
markings silkworm breeds and
lines

The main characteristic of these
breeds and lines is the genetic sex-
limitation for larval markings (females
with markings and males — plain or
females zebra and males with markings or
plain)

B 2/6

BTV 2/64
TBV 2/24
HB 2/22
TV 3/2

TV 3

™V
Belopol 2
Vratza 2002
10. Vratza 2003
11. Vratza 2005
12.  Vratza 2007
13.  Vratza 2009
14. Vratza 2012
15. L1

16. SN 1/H1
17. SN 1/AS
18. Ival

19. Nova?2

20. Magi?2

VXA N RN

II. SILKWORM (BOMBYX MORI L.)
BREEDS AND LINES
INTRODUCED FROM
DIFFERENT ECOLOGY-
GEOGRAPHICAL ZONES

1. Silkworm breeds introduced from
Azerbaijan.

Gindga 8
Almaz
Maiak 5
Maiak 6

el S

49



2. Ilopoau ¥ TMHUM, UHTPOAYHPAHU OT 2. Silkworm breeds, introduced from

Kuraii. China.
1. I3 1. Sh3
2. 14 2. Sh4
3. I 12-31 3. Sh12-31
4. 1II26-32 4. Sh26-32
3. [loponu ¥ TUHUH, UHTPOLYIIUPAHU OT 3. Silkworm breeds introduced from
Eruner. Egypt.
1. Mir4 1. Mir4
2. Mir5 2. Mir5
3. JH3 3. JH3
4. JHA4 4, JH4
5. EMS5 5. EMS5
6. EM©6 6. EM©6
7. E1 7. El
8. E2 8. E2
9. E3 9. E3
10. Ed4a 10. Ed4a
11. E46 11. E4b
12. E5a 12. E5a
13. E50 13. E5b
14. E6 14. E6
15. E7 15. E7
16. ES8 16. ES8
17. E9 17. E9
18. E 10 18. E 10
19. E13 19. E13
20. E14 20. E 14
21. E15 21. E15
22. E16 22. E16
23. E18 23. E18
24. E20 24. E20
25. E21 25. E21
26. E22 26. E22
27. E23 27. E23
28. E234u 28. E23ch
29. E31 29. E31
4. Tlopoau ¥ TMHUH, HHTPOAYLUPAHU OT 4. Silkworm breeds introduced from
I'py3us. Georgia.
1. Msuypu 1 1. Maziuri 1
2. Msuypu 2 2. Maziuri 2
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5. Ilopoau v nuHUYM, UHTPOAYLUPAHU OT
SAnonus.

1.

Nownbkw

Smoncka 106
Kuraiicka 108
Ze Kuraiickal08
Ze Aotoky

Nig 1

Nig 2

B

6. ITopoau ¥ TMHUHU, UHTPOAYLIUPAHU OT
CeBepna Kopest.

1 Ne 6
2. Ne7
3. 110C
4. 1571
5. Taxson 106
6. Taxson 108
7.  Yanry 112
7. Ilopoau U MUHUK, UHTPOAYLIUPAHU OT
IO:xna Kopes.
1. PK
8. Ilopoau 1 IMHUN, HHTPOIYLMPAHU OT
PymbHus.
1.  Baneasa 75
2.  Baneasa Alba
3.  AlbCislau 29
4. Baneasal
5. Baneasa2l
6. BaneasaP
7. 190
8.  Cislau Tokay
9. llopoau ¥ JUHWHU, UHTPOAYIIUPAHU OT
Cupus.
1.  Cupus 1
2. Cupusa 2
10. TTopoau 1 TUHUM, UHTPOLYLUPAHU OT
Ykpaiina.
1. VYH
2. Yo
3. VYkpauncka 1
4.  VYkpauHcka 2
5. VxkpauHcka 9
6.  VYkpauncka 10
7.  Ykpaumncka 11
8. VYkpauncka 12

5. Silkworm breeds introduced from

Japan.
1.

Japanese 106

2. Chinese 108
3. Ze Chinese 108
4.  Ze Aujuku
5. Nigl
6. Nig2
7. TV
6. Silkworm breeds, introduced from
North Korea.
1. Nob6
2. No7
3. 110 C
4. 1571
5. Tahvon 106
6. Tahvon 108
7.  Changu 112

7. Silkworm breeds, introduced from
South Korea.

1.

RK

8. Silkworm breeds introduced from
Romania.

NN L=

Baneasa 75
Baneasa Alba
Alb Cislau 29
Baneasa 1
Baneasa 21
Baneasa P
J90

Cislau Tokay

9. Silkworm breeds introduced from Syria.

1.
2.

10. Silkworm breeds introduced from

Syria 1
Syria 2

UKkraine.

1. UN

2.  UF

3. Ukrainian 1
4. Ukrainian 2
5. Ukrainian 9
6. Ukrainian 10
7.  Ukrainian 11
8. Ukrainian 12
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9. VYkpauncka 13
10. VYkpauncka 14
11. VYxpauncka 15
12.  VYkpauncka 16
13.  VYkpauncka 17
14. VYkpauncka 18
15. VYkpauncka 19
16. VYxpauncka 20
17. Mepeda 6
18. Mepeda 7

11. Tlopoau u TUHUM, UHTPOLYLUPAHU OT
Y30ekucran.

1. Tamxkenrckas 9
Tamxkenrckas 10
Tamkentckas 11
Tamkentckas 12
Tamxkentckas 15
Tamxkenrckas 16
JIunug 22

NownhkwN

12. Ilopoau v TUHUU, UHTPOAYLUUPAHU OT
Buernam u Majnarackap.

1. Al4
2. 7042
3. MNB
II1. MIOPOAU U JIMHUU C
OCOBEHMU TTPU3HALIN
1. 371 — Owarapcka ¢ KpeMaBH
MAIIKYJIN

2. PS 5m — Oparapcka ¢ aHmpo-
TEHETHYCH MPOU3XO]T

3. PS 12m — Obnrapcka ¢ aHmpo-
TEHETHYEH IPOH3XOJL

4. Hoana VII — Obarapcku mapre-
HOKJIOH

5. P28 - ykpauHCKH TapTECHOKIIOH

6. Parthen Colon 1 — erumercku
MIAPTECHOKIIOH

7. PS 46 — Obarapcka c¢ aHApo-
TEHETHYEH MPONU3XOT

8. PS 4m — Owirapcka c aHApo-
TEHETHYEH MPOU3XO0T

9. PS 4. — 0Oy0a c GapxeTHa okpac-
Ka, ¢ xbTH namkyau, ot CeBepna Kopes

10. bounme 517 — moIMBOATHHHA —

JKBIITO3eNeHH namkyiw, oT CeBepra Kopes
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9. Ukrainian 13
10. Ukrainian 14
11. Ukrainian 15
12.  Ukrainian 16
13.  Ukrainian 17
14. Ukrainian 18
15. Ukrainian 19
16. Ukrainian 20
17. Mereffa 6
18. Mereffa 7

11. Silkworm breeds introduced from
Uzbekistan.
1.  Tashkent 9

Tashkent 10

Tashkent 11

Tashkent 12

Tashkent 15

Tashkent 16

Line 22

Nk w

12. Silkworm breeds introduced from
Vietnam and Madagascar.

1. Al4
2. 7042
3. MNB

ITI. SILKWORM BREEDS
HAVING SOME SPECIAL
CHARACTERS

1. 371 — cream cocoon color, Bulgarian

2. PS 5sh — androgenetic origin,
Bulgarian

3. PS 12sh — androgenetic origin,
Bulgarian

4. Joana
Bulgarian

5. P 28 —partenoclone, from Ukraine

6. Parthen Colon 1 — partenoclone,
from Egypt

7. PS 4b
Bulgarian

8. PS 4sh - androgenetic origin,
Bulgarian

9. PS ch. — striped larval marking and
yellow cocoon color, from North Korea

10. Bonde 517 — polyvoltine, yellow-
green cocoon color, from North Korea

VP —  partenoclone,

— androgenetic  origin,



11. Par + - >KbATH MAKIIYJIH, CKJIOH-
HOCT KBM €CTECTBEHa IapTEeHOreHe3a, OT
Snonud

12. lllanmoH — TpUCHHHA, KpEMaBU
MAaIKyJd, OT SnoHus

13. Jaii30 — IOJIMBOJITHHHA, 3€JIe-
HOBJITH MAILIKYJIH, OT SInoHus

14. China — 3eJ€HOXBITH MAIIKYJIH,
ot Kurait

15. Jena — 37IaTUCTOXBIATH IIaIll-
KyJid, OT ABCTpus

16. Tg — kpemaBu MalIKyJIH, OT
Nranus

17.1 A-1 — Owarapcka, ¢ XBITH
ceMeHa, 0y0a cbc 3e0pOBUAHA OKpacKa

18.1 A-2-1 — OBaTrapcka C XBITH
ceMeHa

19.1 A-2-I1 —Obarapcka ¢ XBITH,
CUBH CEMEHa

20. E 26 — 37acTUCTOXBIATH Nall-
Kynu, oT Eruner

21.E 27 — po30BM mNamikyiu, OT
Eruner

22. E 28 — 3elIeHOXBATH TalKyJIu,
ot Eruner

23.E 29 — OTBBH pPO30BHU, BBTpE
KBITH NalKyau, oT Erumer

24. E 30 — wne3aemBalIM CeMEHA,
Oy0a c 6apxeTHa OKpacka, oT Erumer

[TonacTosmeM BCHUYKH JaHHH OT
TEHETUYHUTE PECypcd Ha KOIpUHaHaTa
nenepyna, noaabp:xkanu B OCh - Bpana ca
MpeBeeHN Ha aHIJIMHCKH €3UK W TO-
TOTBEHW B enekTpoHeH ¢opmar. [Ipen-
BIK/a Ce€ OTKPUBAHETO Ha CIIEIHACH
WHTEPHET CalT Ha KOHTO 1mie Obaar
npejacTaBeHu 0a3a JaHHU 3a reHo(OoHIa Ha
KOIpUHEHAaTa nenepyaa B brirapust.

11. Par + - yellow cocoon color,
high propensity towards parthenogenesis
ability, from Japan

12. Shandon - trimolter, cream
cocoon color, from Japan

13. Daizo — polyvoltine, green-
yellow cocoon color, from Japan

14. China — green cocoon color,
from China

15. Jena — golden-yellow cocoon
color, from Austria

16. Tg — cream cocoon color, from
Italy

17.1 A-1 — yellow colored eggs,
larvae with zebra marking, Bulgarian

18. 1 A-2-1 —yellow eggs, Bulgarian

19. 1 A-2-II — yellow and gray eggs,
Bulgarian

20.E 26 — golden yellow cocoon
color, from Egypt

21. E 27 — pink cocoon color, from
Egypt

22.E 28 — green-yellow cocoon
color, from Egypt

23. E 29 — outside pink and inside
yellow cocoon shell color, from Egypt

24. E 30 — not glued eggs, larvae
with striped marking, from Egypt

Now all data for the silkworm
germplasm are translated in English and
converted to electronic files. It is necessary
and very essential to create a software for
integrated  database and  descriptor
preparation as well as query based program
for silkworm genetic resources in order to
upload them in Internet.
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3.2. XapakTepucTUKAa W OLIEHKAa Ha
reHeTHYHHUTE PecypcH MpU KOMpH-
HeHaTa nenepyaa B buiarapus.

3.2.1. XapakTepuCcTHKAa HA IeHeTHY-
HHUTe pecypcH

B renodponma ca BkIroueHH 226
nopoau ot 16 crtpanu (¢ur. 41). B
CTPYKTYPHO OTHOIIICHHE HAK-TOISAM JISUT ca
majga Ha Owarapckute mopomu — 119 (54
%), cnexBaHn OT erunerckure — 35 6p. (16
%), ykpauscku - 19 6p. (8 %), AMOHCKH -
10 6p. (4 %), ot CeBepHa Kopes - 9 Op.
(4%), PymbHus - 8 0p. (4%), Y30ekucraH -
7 6p. 3 %), Kurait - 5 oOp. (2%),
AzepOatimkan (4 0p.), I'pysus (2 0Op.),
Cupus (2 6p.), Buernam (2 6p.), FOxHa
Kopes (1 6p.), Manmarackap (1 ©Op),
Asctpus (1 6p.) u Uramus (1 6p.).

[Ipn moBeueTo OBATAPCKH TOPOAU
3a W3XOJCH Marepual ca W3MOJI3yBaHH
YUCTH  W/WIM  XUOPUAHM  SIMTOHCKH
nomynanuu. [loponuTte, moMydeHW OT
Eruner mnpusxoxaar ot lOxua Kopes,
Kwurait u Uaaus. [loutn Bcuuku mopoau ca
MOHO W OHMBOJTHHHH, C HM3KIIOYCHHE Ha
mee (bomme 517 wm J[laii30), KoWTO ce
MIPOSIBSABAT KATO MOJMBOJITHHHH.

[ToBeueTo mopomau oT reHOOHAA ce
XapaKkTepu3npaT ChC CHB U 3EJICHUKABOCUB
IBST Ha cepo3HaTa OOBMBKa, OS W JKBIAT
IBST Ha XOpHOHA, OyOu Oe3 oKpacKa HIIH C
HOpMaJTHA OKpacKa, YIbIDKeHa, ¢ WK 0e3
mpexBar WM oBagHa  (opma  Ha
namkyiure. [lopomute, nMamm Os1 IBAT
Ha TMalIKyJia ca npeoodagaBariy.

OT naHHUTE 3a MOPOIUTE, Xapak-
TEpU3UpaIId Ce C HIKOU OCOOCHH NpHU3-
HaIli CE€ BIK/IA, Y€ BEPOSATHO CIEIHHUTE
aleny ca TIPEACTaBeHH B TeHeTHYHarTa
KapTa:

Ze, 3e0poBHIHA OKpacka Ha Oybara;
p’, OapxeTHa oKkpacka Ha Oy0ata; p, Jurca
Ha OKpacka Ha OyOara; p+, HOpMmaiHa
okpacka Ha OyOarta; Pk, po3oB mBst Ha
mamkyia; Y, )KBJIT IBIT Ha XeMoaumdara;
M;, Opoli Ha ceHUMIATa, TpUCHHHOCT; G,
3eJIeH IBSIT Ha namkyna; C, 371aTHCTOKBIT
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3.2. Characterization and evaluation
of silkworm genetic resources in
Bulgaria.

3.2.1. Silkworm genetic resources
characterization.

There are 226 silkworm accessions
from 16 countries, included in the
germplasm (Fig. 41). The Bulgarian breeds
occupy the biggest share — 119 (54 %),
followed by those from Egypt — 35 (16 %),
Ukrainian - 19 (8 %), Japanese - 10 (4 %),
from North Korea - 9 (4%), from Romania
- 8 (4%), from Uzbekistan - 7 (3 %),
Chinese - 5 (2%), from Azerbaijan (4),
from Georgia (2), from Syria (2), from
Vietnam (2), from South Korea (1), from
Madagascar (1), from Austria (1) and from
Italy (1).

For most of the strains bred in
Bulgaria some Japanese pure breeds or
hybrids were used as initial material. The
breeds from Egypt are originated from
South Korea, India and China. Nearly all
the accessions are uni and bivoltine,
excluding only two accessions (Bonde 517
and Daizo) which performed as
polyvoltine.

Most of the accessions have gray
or/and green egg serosa color, white and/or
yellow egg chorion color, marked or/and
plain larvae, elongated with or without
constriction or oval cocoon shape. The
breeds with white cocoons are prevailing.

It is evident from the data presenting
the qualitative characters of the accessions
having particular traits/mutations that the
following alleles are possibly presented in
the silkworm germplasm:

Ze, zebra larval marking; p°, striped
larval marking; p, plain larvae; p+, normal
larval marking; Pk, pink cocoon color; Y,
yellow haemolimph; M3, number of molting
G, green cocoon color; C, golden yellow
cocoon color; F, flesh or cream cocoon
color; CY, light-yellow cocoon color; + ¢,



IBAT Ha Tamkyina, F, 4epBeHUKAaBO-KBIT
[BAT /KpeMaB/ Ha MallKyJa; C*, caerio-
KBIT LBAT HAa Mamkyna, + ¢ , o0yciass
OsUT IIBAT Ha IMAIIKyJja, HO B KOMOMHAITHS C
TeHBT Y TAIIKYJINTE Ca OMBETCHH B JKBIT
IBAT, a KOTaTO B TCHOTHUIIA MPUCHCTBA U
reypT F mamkyaure ca  po3oBH; W,
HEMUTMEHTHPAHO siiie; pnd, MUrMEHTH-
paHoO, HO HeAuamay3upauio siue; npnd,
HEMMUTMEHTHPAHO W  HeOWaray3upario
stite; Ng, HezanenBanio sife;

Cnopen Hac nopoaute 6you, Xxapak-
TEepHU3UpAIIH CE C 0OCOOCHU MpHU3HAIM OUxa
MOIJIM Ja C€ U3IOI3BaT B CICOHUTE
TEHETHKO-CEIIEKIIMOHHH aCIICKTH:

— Karo w#3TOYHMK Ha TeHETHYHA
ma3Ma 3a TOJICPAaHTHOCTTA KBhM HeOIa-
TOTMPUSATHHA YCIOBUS HAa  OTTJICKIAHE:
MOJIUBOATUHHUTE mopoau boume 517 wu
Jait3o u 6uBontunuTe opoau Bb 1, CB1,
Xb 2, KK u Becnerr 2.

— KaTo M3TOYHMK HAa MBKKH HHIH-
BHJIHM, MMAIU >KBIITO OI[BETSIBAaHE Ha ce-
po3HaTa OOBHMBKAa Ha sifllaTa C II€JT Cbhe-
IIIaBaHEe C )KEHCKU OT MapKUPaHU IO TOJ B
craausT stifiie mopoau: 1 Al, 1 A-2-1.

— Karto n3TouHnK Ha MapKHUpaHH IO
MOJI B CTAAWAT JlapBa >KCHCKH, HMAIId
3eOpoBuaHa Okpacka: Ze Kwraiicka 108,
Ze Aotoky, CH 1/X1, CH 1/AC u Marwu 2.

— Karto n3To4HMK HA MapKHUpaHH IO
MoJl B CTAJAMAT JiapBa JKEHCKHU, WMAIX
HopmaitHa okpacka: NIG 1, NIG 2, b 2/6,
BTB 2/64, TBb 2/24, Xb 2/22; TB 3/2,
Wsa 1, Homa 2.

— Karo u3tounuk Ha MapKuUpaHH IO
moa B cragusar sine kencku: T 15/4, XT
215/38, E 22, E 23.

— Karo wu3TOYHHMK Ha ™O-BHCOKA
CKJIIOHHOCT KBbM aMeHOTHYHa MapTeHO-
renes3a: Parthen colon 1, Moana VII, P 28.

— KaTto aBymonoBu aHAPOTCHETUIHU
JAHUU ¢ BHCOKa XoMo3urortsHoct: PS 40,
PS 4m, PS 12 11, PS Smr.

responsible for white cocoon color, but in
combination with Y the cocoons are
yellow colored, while when the allele F is
also presented in the silkworm genotype
the cocoons are pink; w, non-pigmented
(yellow) egg; pnd, pigmented, but non-
diapausing egg; npnd, non - pigmented
and non - diapausing egg; Ng, non-glued
ege;

The silkworm accessions, character-
rized by some special traits in the
following breeding aspects could be used:

— As a source of germplasm for
tolerance to adverse rearing conditions: the
polyvoltine breeds Bonde 517 and Daizo
and the bivoltine breeds VB1, SB2, HB2,
KK and Vesletz 2.

— As a source of males, having
yellow seroza color in order to mate them
with females of sex-limited for egg color
breeds: 1 A1, 1 A-2-1.

— As a source of sex-limited for
larval markings females, having zebra
marking: Ze Chinese 108, Ze Aojuku, SN
1/H1, SN 1/AS and Magi 2.

— As a source of sex-limited for
larval markings females, having normal
marking: NIG 1, NIG 2, B 2/6, BTV 2/64,
TVB 2/24, HB 2/22; TV 3/2,Iva 1, Nova 2.

— As a source of sex-limited for egg
color females: T 15/4, HT 215/38, E 22, E 23.

— As a source for higher ameiotic
parthenogenesis predisposition: Parthen
colon 1, Joana VP, P 28.

— As bi-sexual androgenetic lines
with higher homozygosity: PS 4b, PS 4sh,
PS 12 sh, PS 5sh.
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3.2.2. ®eHOTUNIHA XAPAKTEPHCTHKA
HA reHeTUYHHUTE PecypcH MpH KoI-
puHeHaTa nenepyaa B Bbarapus.

Nudopmamuss OTHOCHO cpenHaTa,
MUHUMaJTHaTa ¥ MaKCHMaJHaTa CTOWHOCT
Ha BCEKH TNPHU3HAK, CPEJHOTO KBaApaTHO
OTKIIOHCHUE U BapUAIMOHHUAT KOe(u-
IUCHT MPU BCUYKH TOPOJH, BKIFOYCHU B
reHo(oH/1a Ha KOMIPUHEHAHTA TIeTiepy/aa ca
MTOCOYCHH TIPY XapaKTepUCTHKATa Ha BCAKA
nopoma 1o otaenHo, B (Tada. 1) u B
[Ipunoxenue 1

3.2.2. Phenotypic characteristics of
the silkworm germplasm
resources in Bulgaria.

Information about the mean,
minimum and maximum values of each

character, the average deviation and
coefficient of wvariability in all the
accessions, included in the silkworm

germplasm are shown in (Table 1). The
characteristic of each breed are shown in
Part 4 and in Annex 1.

Taﬁ.lmua 1. CpeJ:[Ha, MHHHMaJIHa ¥ MaKCHMajHa CTOMHOCT Ha BCEKH IMpUu3HaK, CpEaAHO
KBaJpaTHO OTKJIOHCHHUC U BaApUAIIUOHCH KOC(I)I/II_[I/ICHT

Table 1. Mean, minimal and maximal values of each character, standard deviation and
coefficient of variability

IIpusnanu Mean Minimal Maximal Standard | Variability

(Characters) value value value deviation coefficient
Bpoit HopmanHu siflia B CHOCKaTa 593.06 344 831 +62.20 10.49
(Number of normal eggs in the laying)
Jlronumocr Ha siinaTa, % 96.5 70.95 99.85 +2.86 2.96
(Eggs hatchability, %)
JlapeeH craauu, h 680.07 532 784 +28.47 4.19
(Larval period duration, h)
IMponbmxurenHoct Ha V Bb3pacT, h 196.27 124 228 +14.22 7.25
(V" instar duration, h)
Xusnenocr Ha Oyoure, % 91.81 81.50 97.63 +2.76 3.01
(Pupation rate, %)
[poneHt Ha KOOpOKAaUYECTBEHU MAall- 96.21 85.39 99.46 +1.79 1.86
Ky (Good quality cocoons, %)
Terno Ha mamkyna, mg 1995.38 754 2519 +230.50 11.55
(Fresh cocoon weight, mg)
Terio Ha KonprHeHaTa 0OBHBKa, mg 402.98 79 532 +72.03 17.87
(Cocoon shell weight, mg)
CBUIICHOCT Ha CYPOBH TAIIKYIH, % 20.04 10.48 23.35 +2.13 10.63
(Shell ratio, %)
JIbIDKIHA Ha KOIPUHEHATA HUIIKA, M 1123.81 406 1449 +174.07 15.49
(Filament length, m)
Terno Ha KONpUHEHATa HULIKA, MZ 338.23 61 448 +62.50 18.48
(Filament weight, mg)
PasmotBaemoct, % 88.17 74.45 93.07 +2.59 2.94
(Reelability of cocoons, %)
JleGenuHa Ha HuUmKaTa, g/denier 2.70 1.18 3.71 +0.33 12.22
(Filament size, g/denier)
JlaGoparopen paHIeMaH Ha CypoBa 38.05 24.01 44.36 +3.15 8.28
konpuna, % (Silk ratio, %)
Jlo6uB Ha mamikynu ot 1 KyTHiika 35.30 12.89 43.85 +4.61 13.06
OyoeHo ceme, kg
(Fresh cocoon yield by 1 box of
silkworm eggs, kg)
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O06o0mmeHnTe MaHHA 3a paslpe-
JENICHUETO Ha MOPOAUTE OT TeHO(POHAA TI0
OTHOIIICHUE CTOWHOCTHTE Ha IPU3HAKA
Opoil HOpManmHH siflla B CHOCKaTa ca
nocoueHu BB (¢ur. 42). Buwxna ce, de
CpPEIHHUTE CTOWHOCTH Ha TPU3HAKa Opoi
HOpPMaJIHU AWIa B CHOCKAaTa TPH TOPOAUTE
ot reHodonma e 593. Haii-romsm Opoii
noposu - 85 (37 %) umat ot 650 mo 700
HOpPMAJTHU AWIla B CHOCKAaTa, CJIEIBAHU OT
rpynara ¢ 600 go 650 Opos - 67 (29 %).
Haii-auckara cToifHOCT Ha npu3Haka e 344
npu nopoaata lllannon, a Haii-Bucokara -
831 mpu mopoxaara ['sumxa 8. C BUCOKH
CTOWHOCTH T10 TO3H MPHU3HAK CE OTJINYABAT
u nopoaure Mask 6 - 805, Masik 5 - 762,
Anmas - 728 u UBa 1-710.

OT paHHWTE 3a JIONMMOCTTa Ha
O0yOeHOTO ceme, mocoueHu BB (¢ur. 43).
ce BIXKJa, 4Ye mpeodiiajgaBaiusaT Opoi ot
noponute - 187 /83 %/ umar monumoct
Hag 95 %. CpenHata CTOMHOCT IO TO3U
npu3Hak e 96.50 %. Haii-aucka (70.95 %)
e JronuMoctTa nipu nopojaara E 18, a Haii-
Bucoka (99.85 %) npu noponara Cpuiia 2.
C BHCOKM CTOMHOCTH IO TO3U NPHU3HAK
/Han 99%/ ce oTaMYaBaT W TOPOJUTE
Becnenmr 2, I'eprana 2, bemomonm 1/18,
Cislau Tokay, Yxpauncka 14, 16 u 20.

CpenHata CTOMHOCT Ha TMpU3HAKa
TPOABIDKUTETHOCT HA JIAPBAHUST TEPHON
npu nopogute oT reHodoHma e 680 uaca
(¢ur. 44). Haii-ronsim e 6posi Ha IOPOJHTE C
TIPOJIBJDKUTEITHOCT Ha JIAPBEHUS TIEPHOM OT
650 mo 700 gaca - 150 6p. (71 %). C Haii-kbC
JIapBEeH TEpHO] Ce XapaKTepHu3upa TPHCHH-
Hata nopoaa lllangon - 532 waca, KakTo H
nopogute E 29 - 596 yvaca, E 26 - 597 yaca u
Haiizo - 614 yaca. Hail-aensr e napBeHUAT
nepuon npu noponara P 28 - 784 yaca.

[IpencraBenute BbB (ur. 45) naH-
HU [IOKa3BaT, dYe CpeaHara IPOIBIDKH-
TEJIHOCT Ha reTta Bb3pact € 196 h, a Haii-
roxsiM Opoit mopoau /100/ ce xapakre-
pU3Upar ChC CTOMHOCTH 1O TO3W MPH3HAK
ot 190 no 200 waca. [IpoabmxkuTeTHOCTTA
Ha TeTa Bh3pacT € Hail-KpaTKa Mpu TPHUCHH-
Hata mopoja Illarmon - 124 h (mocmexnarta
BB3pacT), crnensaHa ot E29-129h, Ze

The summarized data about
silkworm accessions distribution as regards
the number of normal eggs in one laying
character values are presented in (Fig. 42).
It’s evident that the mean value of this trait
is 593. The biggest number of breeds - 85
(37 %) have from 650 to 700 normal eggs
in the laying, followed by the group with
600 to 650 eggs - 67 (29 %). The lowest
value of the trait was recorded in the breed
Shandon - 344, and the highest — in the
breed Gandja 8 — 831. The highest values
manifested also the breeds Majak 6 - 805,
Majak 5 - 762, Almaz - 728 and Iva 1-710.

The data about silkworm eggs
hatchability, presented in (Fig. 43) display
that the prevailing number of accessions -
187 /83 %/ have a hatchability over 95 %.
The mean value of the trait is 96.50 %. The
hatchability is the lowest in the breed E 18
(70.95 %) and it is the highest in the breed
Svila 2 (99.85 %). High values of this
character (over 99%) manifest also Vesletz
2, Gergana 2, Belopol 1/18, Cislau Tokay,
Ukrainian 14, 16 and 20.

The mean value of larval duration
character in the silkworm germplasm
accessions is 680 h (Fig. 44). The number
of breeds, having a larval duration from
650-700 h is the highest - 150 (71 %). The
trimolter breed Shandon is characterized
by the shortest larval period duration - 532 h.
Other breeds, having comparatively short
larval period are E 29 - 596 h, E 26 - 597 h
and Daizo - 614 h. The larval duration is the
longest in the breed P 28 - 784 h.

The data presented in (Fig. 45) dis-
play that the mean fifth instar duration is
196 h and the biggest number of
accessions (100) are characterized with a
fifth instar duration from 190 to 200 h. The
fifth instar duration is the shortest in the
trimolter breed Shandon (its last instar
duration) — 124 h, followed by E 29 - 129
h, Ze Aojuku - 139 h, E 26 - 149 h, China -

57



Aorky - 139 h, E 26 - 149 h, China - 163
h, bouge 517 - 165 h, Slmoncka 106 - 165 h
n Kwuraiicka 108 - 170 h. Haii-neira
MPOABDKUATEIIHACT Ha TieTa BB3PACT €
ycTaHoBeHa mpu mopozaara E 21 - 228 h.

JlaHHWTE OTHOCHO MpPH3HAKA >KH3-
HEeHOCT Ha OyOuTe ca MpencTaBeHH BBHB
(¢pur. 46) u mokasmaT, ye cperHaTa My
CTOMHOCT 3a BCHYKHM IOPOAU OT TE€HO-
¢onma e 91.81 %. Ilo-romemusar Opoit
noponu — 156 (68 %) umaT KU3HEHOCT Ha
oyoure ot 90 mo 95 %. Haii-Hucka e
KU3HEHOCTTa Ha OyOHWTe mpu mopojara
XBIIIB - 81.50 %, a Hail-BHCOKa IpH
nopoaara Becnery 2 - 97.63 %, kakto u
npu nopogure Mea 1 - 97.12%, Hosa 2 -
97.12%, CH 1/X1 - 97.18%, Bpama 65 -
96.88%, I'eprama 2 - 96.38% um KK -
96.35%. YcTaHOBEHO € ChIIO TOBa, 4e 97
% OT mopoguTe ce XapakTepu3upar ¢
JKU3HEHOCT Ha OyouTe Hag 90 %.

JaHHuTE 32 CTOMHOCTHTE Ha IpPU3-
Haka JKU3HEHOCT Ha OyOwWTe, MOIydYeHU
MIPU ONTHMAJHHU YCJIOBHS Ha OTTJIEKIAaHE
obaue He JnaBaT WHQOPMAIMS OTHOCHO
KU3HEHOCTTa B YCJIOBHUATa Ha MPOBOKa-
MOHEH PEXHUM Ha OTTJISKIaHE.

B to3m acmekt Tzenov et al. (2000)
MIPOYYBAT KU3HCHOCTTA Ha OyOHUTE M TOOMBA
Ha CYpOBH TAIIKYyJH TP  Pa3lUIHH
Opirapckd TMOpPOAM W XUOpHOM  TIpe3
NOCTICIHUTE JBE BB3PACTH B YCJIOBUSATA
KakTO Ha CTaHIApTCH Taka M Ha IPOBO-
KauuoHeH pexxuM (Tada. 2 ). YcraHoBeHo e,
Ye CHIIECTBYBAT SCHO M3pa3eHH T€HETHYHO
00YCITOBEHH pa3ydus MEXIy TOpPOINTE U
XHOpUANTE 10 OTHOIIIEHHE CTOWHOCTUTE Ha
NpU3HAKa KU3HEHOCT Ha OyOure mpu
MPOBOKALIMOHHUAT pexXuM. CBIIEBPEMEHHO
o0aue He € YCTaHOBeHA HUKaKBa 3aBUCHMOCT
MEXKITy KH3HCHOCTTa Ha OyOWTEe OT emHa |
ChIIIa TIOPOJIa, OTIJIEKIAHA TIPH CTaHAAPTEH
U IpU IPOBOKALMOHEH pexxuM. Hali-Bucoka
JKM3HEHOCT Ha OyOWTe NpH NPOBOKAIMOH-
HUAT PSKUM Ha OTTJICKIAHE € YCTAaHOBEHA
npu nopoaute ot simoHcku Thn KK, AC u
Xeca | u mpu mopoAWTE OT KUTAUCKUA THUII
Becnen 2, I'eprana 2 u 11IB, xakto u npu
npoctusaT guxubpun KK x Becmenm 2 wm
oOpaTHaTa KPbCTOCKA.
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163 h, Bonde 517 - 165 h, Japanese 106 -
165 h and Chinese 108 - 170 h. The
longest fifth instar was detected in the
breed E 21 - 228 h.

The data about pupation rate
character are presented in (Fig. 46) and
manifest that its mean value for all the
silkworm germplasm accessions is 91.81
%. The biggest portion of accessions — 156
(68 %) have a pupation rate from 90 to 95
%. The pupation rate is the lowest in the
breed HBSHV - 81.50 %, and it is the
highest in Vesletz 2 - 97.63 %. The breeds
having a comparatively high pupation rate
are also Iva 1 - 97.12%, Nova 2 - 97.12%,
SN 1/H1 - 97.18%, Vratza 65 - 96.88%,
Gergana 2 - 96.38% and KK - 96.35%. It
has also been detected that 97% of the
accessions are characterized with a
pupation rate over 90%.

Since the data for pupation rate were
obtained by rearing of the silkworms under
optimal conditions they do not give correct
information about the survivability of the
breeds under adverse environment.

Tzenov et al. (2000) studied the
pupation rate and fresh cocoon yield in
different Bulgarian silkworm breeds and
hybrids under optimal and adverse rearing
conditions during the last two larval instars
(Table 2). It was estimated that there
existed clearly expressed genetically
determined differences between the breeds
and hybrids for pupation rate under
adverse silkworm rearing conditions.
However no any correlation was detected
between the pupation rate under the
optimal and adverse rearing conditions in
one the same strain. The highest pupation
rate under adverse rearing conditions
manifested the breeds KK, AS and Hessa 1
of the Japanese type, Vesletz 2, Gergana 2
and ShV of Chinese type and the hybrid
KK x Vesletz 2.



Ta6a. 2. CpeHU cTOHHOCTH HA IPU3HALMTE )KU3HEHOCT HA OyOnTe U 100MB HA MALIKYJIM OT €iHA KyTHIiiKka 0y0eHo
ceMe B YCJOBHATA HA CTAHAAPTHH M He0JaronpusTHY YCJOBHUSA Ha OTIJIeskAaHe HA OyOuTe nmpe3 4eTBbLPTA U MeTa
BBb3PAcT NPH Pa3JUu4YHU MOPOIH

Table 2. Average values of pupation rate and fresh cocoon yield by one box of eggs under standard and adverse
rearing conditions during the 4™ and 5" instar in different silkworm breeds.

IMopona CraHapTHH yCJIOBHS HA OTIJIEKAaHEe HefsaronpusiTHA yc/10BHsI HA OTIJIEKIaHe
Breed Standard rearing conditions Adverse rearing conditions
7KusHeHoct Ha Jlo0uB Ha NaLIKYJIH OT eHA 7KuzHenocr Ha Jlo0uB Ha MaLIKYJIH OT eJHA
OyouTe KyTHlika 0y0eHo ceme oyoure KyTHiika 0y0eHo ceme
Pupation rate Fresh cocoon yield by one box of Pupation rate Fresh cocoon yield by one box of
(%) eggs (kg) (%) eggs (kg)
SAnoncku Tun Japanese type
KK 91.11 30.96 24.36 3.57
AS 90.53* 32.11 17.78%%* 2.96%*
Vratza 51 67.00%** 23.50%** 4.00%** 0.94%**
Vratza 53 59.00%*** 20.08%** 0.17%%* 0.22%**
Ogosta 1 69.00%** 23 31 H** 6.89%*** 1.57%%*
Hebar 1 76.67*** 24.39%** 10.44%** 2.98
KS 81.00%** 28.08* 4.44%** 1.33%**
Vratza 7 93.00 31.02 7.45%** 1.73%**
Gergana 1 89.33* 28.64* 11.29%** 2.82%*
Vesletz 1 87.00%** 27.57** 4.22%%% 1.26%**
Super 1 83.75%** 28.60* 13.44%** 2.82%
Belopol 1 91.67* 31.02 7.44%** 1.88%**
Kom 1 89.00** 29.55 5.00%** 1.25%**
Vratza 35 92.00 29.92 1.89%** 0.63***

ClienBa MpOIbIKCHUE
to be continued




Continuation

IIpoabmxeHne

Hessa 1 95.27 32.20 11.33%*%* 3.07*

Kuraiicku Tun Chinese type
Vesletz 2 92.79 27.93 27.06 4.62
Vratza 52 84.51* 27.73 0.67%** 0.31%**
Ogosta 2 81.33%** 22 .87*** 14.55%%%* 3.65%*
Mereffa 2 91.00* 29.28%* 10.67*** 2.89%*
Shv 80.33*** 27.06 14.22%%* 3.61
TV 80.67*** 26.18* 6.78%** 2.04%**
157-K 81.56%** 28.72%* 9.33%** 2.67%%*
Belopol 2 80.00%** 26.32 6.78%** 1.57%**
Hessa 2 91.00 27.69 1.67%** 0.63%**
Gergana 2 86.67* 29.57*** 13.27%** 3.81%
Vratza 54 90.50* 28.20* 5.12%** 1.25%**
Hebar 2 87.33 27.16 13.05%** 3.51%*
Kom 2 83.00%* 27.45 13.50* 2.70%**

*P<S %, **P<1%, ***P<0.1%
JlaHHUTE MPU CTAaHAAPTHHUAT PEKUM Ha OTIIIEKIaHe ca 00pabOTEeHN CTATHCTUYIECKH CIIPsSMO nopoauTe Bpana 7 u XeOwp 2, a npu

HeOJIaronpusTHUTE yCIOBUS Ha OTIIIeKAaHe — cupsiMo nopoaure KK u Becnery 2

The data under standard rearing conditions were analyzed statistically compared with the breeds Vratza 7 and Hebar 2, and under

adverse rearing conditions-compared with the breeds KK and Vesletz 2.




Iopoaure KK u Becner 2 morar nma
ObOaT MpenophuaHd Karo TONEPaHTHH KbM
HeONaronpusATHA YCIOBHSL Ha OTIVISKIaHEe
OMBOJITMHHY T€HOTHIIM, UMAIH ChILIEBPEMEH-
HO 1 CPAaBHUTEJIHO BHCOKA POLYKTHBHOCT.

IlpounenTa Ha HOOPOKAYECTBEHHUTE
MAIIKyJU [IPU TOPOAUTE OT TeHO(hOHIa Ha
NOMyJaMUTe IPU KOIIPUHEHATa Menepyna
B OCb-Bpaua, npeacraseH BbB (¢pur. 47)
e cpenHo 96.21 % u Bapupa ot 85.39 % no
99.46 %. Haii-muoro moponu 109 wmm 49
% WMaT TPOIEHT Ha JOOPOKAUYECTBEHHTE
mamkyma oT 96 go 98 %. Ilopomu
OTJIMYaBalll¥ C€ C Hal-BUCOKH CTOMHOCTH
1o To3u npu3Hak ca Banse 111 - 99.46 %,
Tamkentcka 9 - 98.88 %, Masix 6 - 98.81 %,
Cupust 2 - 98.86 %, KK - 98.76 %, benonon
1 -98.67 %, Bpama 2001 - 98.39 %.

JlaHHHUTE 3a pa3npenesieHueTo Ha
NOpOJHTE OT TeHO(OHA MO OTHOLICHHE HA
NpU3HaKa CpPeAHO TEeMI0 Ha CypOBUST
MallKyl ca TMOocoYeHu BbB (¢ur. 48).
CpenHOTO Terno Ha MallKyja Ipu IOPOaUTe
e 1995 mg, koeto Bapupa oT MUHUMYM 754
mg npu noponata lllaHmoH 10 MakcuMym
2519 mg npu nopomata E 1. 203 nopoxu
(90%) umar ternmo Ha mamkyna Ham 1800
mg, 122 mopomu (54 %) ca c Terno Ha
namkyia zHag 2000 mg, 31 (14 %) noposwm -
¢ Terno Hax 2200 mg u 14 (6 %) mopoau - ¢
Terso Ha namkyaa Hag 2300 mg.

C Haif-BHCOKO TETJIO Ha MallKyJja ce
orTianyaBat nopogute Bpama 35/2 - 2447
mg, Bpana 35/1 - 2404 mg, E 4B - 2351
mg, E 5a - 2347 mg, E 6 - 2343 mg u
Bpamna 63 - 2342 mg.

o oTHOIIEHNE HA PU3HAKA TETJIO HA
KolpuHeHaTa oOBuBKa (¢ur. 49) moponure
OT TreHO(OHIAa Ce XapaKTepU3HpaT CbC
cpenna crorHocT oT 403 mg, u BapupaHe oT
MUHUMYM 79 mg nipu noponata [langoH 10
MakcuMyM 532 mg npu mnopojarta Bpara
35/2. Haii ronsim 6poii mopomu 78 (35 %) ce
XapakTepu3npaT C TErIo Ha KONpPHHEHATa
obsuBka ot 400 mo 450 mg, cieaBaHu OT
TE3W C TErJI0 Ha KONpPHUHEHATa OOBMBKA OT
350 mo 400 mg - 66 (29 %) u ot 450 o 500
mg - 46 (20 %). Moxe nma ce HampaBu
u3Bona, ue 131 mopoau wmm 58 % ce xapak-
TEpU3UpaT CbC CTOWHOCTH Ha TNpH3HAKa

The breeds KK and Vesletz 2 could
be recommended as sturdy white cocoon
bivoltine genotypes, having simultaneously
comparatively high productivity.

The good quality cocoon percentage
in the silkworm germplasm accessions,
presented in (Fig. 47) is 96.21 % in
average and varies from 85.39 % to 99.46
%. The biggest number of accesiions (109
or 49 %) have a good quality cocoons from
96 to 98 %. Some breeds having high
values of this character are Valve 111 -
99.46 %, Tashkent 9 - 98.88 %, Majak 6 -
98.81 %, Syria 2 - 98.86 %, KK - 98.76 %,
Belopol 1 - 98.67 %, Vratza 2001 - 98.39 %.

The data about silkworm germplasm
accessions distribution according to the
fresh cocoon weight character values are
presented in (Fig. 48). The average cocoon
weight is 1995 mg, varying from minimum
754 mg in the breed Shandon to maximum
2519 mg in the breed E 1. 203 breeds
(90%) have a cocoon weight more than
1800 mg, 122 breeds (54 %) are with
cocoon weight over 2000 mg, 31 (14 %) of
the breeds are with a cocoon weight more
than 2200 mg and 14 (6 %) of the breeds
manifest a fresh cocoon weight over 2300 mg.

The breeds having one of the highest
cocoon weight are Vratza 35/2 - 2447 mg,
Vratza 35/1 - 2404 mg, E 4b - 2351 mg, E
5a-2347 mg, E 6 - 2343 mg and Vratza 63
- 2342 mg.

As regards the cocoon shell weight
character (Fig. 49) the silkworm germ-
plasm accessions are characterized with a
mean value of 403 mg, and a varying from
minimum 79 mg in the breed Shandon to
maximum 532 mg in the breed Vratza
35/2. The biggest number of breeds - 78
(35 %) have shell weight from 400 to 450
mg, followed by those with shell weight
from 350 to 400 mg - 66 (29 %) and from
450 to 500 mg - 46 (20 %). It could be
concluded that 131 breeds or 58 %
manifest cocoon shell weight values more
than 400 mg, which is a considerable
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TETJIO Ha KompruHeHarta ooBuBKa Hag 400 mg,
KOCTO TIpeACTaBiIsABa €IUH 3HAYMTeIeH
TEHETHYECH pecypc 3a CeleKIMOHHaTa pa-
0ota. C Hall-BUCOKO TETJIO Ha KOTPHHEHATa
OOBMBKa ce OTiM4aBaT mopoauTe Bpara
35/1 - 528 mg, Mepeda 2/1 - 515 mg, E 1 -
514 mg, Xeca 2/1 - 509 mg, Mepeda 2/2-
505 mg u Bpama 63 - 500 mg.

Ot (¢ur. 50), xpaeTo ca mpeacTa-
BEHU CTOWHOCTUTE Ha TPU3HAKa CBHIIE-
HOCT TIpH MOPOAWTE OT TeHO(OHZa ce
BIKIa, 4e cpemno toii ¢ 20 %, Koero
Bapupa oT MuHuMyM 10.48% mpu mopo-
nata llangon no makcumyM 23.35 % mpu
noponata E 23. B ToBa orHomenue 149
(66%) oT mopoaMTe ce XapaKTEpPH3HpaT C
nporeHT ceriieHocT Hag 20 %, a 22 (10%)
- cbc cBuieHocT Hax 22 %. Haii-Bucoku
CTOMHOCTH TIO TpH3HAKA CBHICHOCT Ha
MamKkyja ca YCTaHOBEHH IpH TOPOAUTE
Kom 1 - 23.03%, CB 1071-4 - 22.40%,
KC/3 - 22.25%, ILIB 1 - 22.21%, Xeca 2/1
-22.20% un Bpana 5 - 22.03%.

CpenHaTta IbDKMHA Ha MAIIKyJTHATA
HUIIKA TPH MOPOJUTE OT TreHO(QOHIa Ha
KonpuHeHara O0y6a e 1124 m, (¢ur. 51),
KaTo MHHHUMaJHaTa CTOHHOCT € yCTaHo-
BeHa npu nopogata Haizo - 406 m, a mak-
crmvanHa mpu Mepeda 2 - 1449 m. 195 /85 %/
OT TIOPOAWTE C€ XapaKTepH3HWpar C bI-
’KUHA Ha mamkyiaHaTta Humka Hag 1000 m, a
77 nopoau /35 %/ UMaT mamKyaHa HHUIIKA
¢ reipkuHa Haa 1200 m. C ocobeHo BuUCO-
KA CTOWHOCTH TI0 OTHOIICHWE IpU3HAKa
IBJDKMHA Ha TIAIIKyJIHATa HHIIKA Ce
omimuanat nopoaute E 7 - 1436 m, Xeca 2
- 1423 m, Mepeda 2/1 - 1402 m, Mepeda
2/2 - 1396 m, Tamkentcka 15 - 1379 m,
Cymnepl/1 - 1377 m, Ykpauncka 9 - 1342
mu Hosa 2 - 1325 m.

Januute BbB (¢ur. 52) nokaspar, ye
cpenHaTa CTOMHOCT Ha TPU3HAKa TETJIO Ha
KONpuHeHaTa Huika e 338 mg, KosTo
Bapupa TMpU pPa3IUYHATE TOPOAU  OT
MHHUMYM 61 mg npu noponara [angon no
MakcumyM 448 mg npu nopogara E 1. 188
/83 %/ moponu MMaT TErJIo Ha HUIIKaTa HaJ
300 mg, Hail-ronsiMa € rpymnara OT MOpPOJH C
TErJI0 Ha mamKyiaHara Humka ot 350 mo 400
mg — 93 Opost (41 %).
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genetic resource for the breeding work.
One of the breeds, having the highest
cocoon shell weight are Vratza 35/1 - 528
mg, Mereffa 2/1 - 515 mg, E 1 - 514 mg,
Hessa 2/1 - 509 mg, Mereffa 2/2-505 mg
and Vratza 63 - 500 mg.

It is evident from (Fig. 50),
presenting the shell percentage character
values that it is 20 % in average, varying
from minimum 10.48% in the breed
Shandon to maximum 23.35 % in the breed
E 23. In this respect 149 (66%) of the
accessions have a shell percentage over 20
%, and 22 (10%) — with a shell percentage
more than 22 %. One of the highest cocoon
shell percentage values were detected in
the breeds Kom 1 - 23.03%, SV 1071-4 -
22.40%, KS/3 - 22.25%, ShV 1 - 22.21%,
Hessa 2/1 - 22.20% and Vratza 5 - 22.03%.

The mean filament length value in
the silkworm germplasm accessions is
1124 m, (Fig. 51), while the minimum
value was detected in the breed Daizo -
406 m, and the maximum one in Merefa 2
- 1449 m. 195 /85 %/ of the breeds have a
filament length more than 1000 m, 77
breeds /35 %/ manifest a filament length
over 1200 m. With especially high values
as regards the filament length character are
characterized the breeds E 7 - 1436 m,
Hessa 2 - 1423 m, Mereffa 2/1 - 1402 m,
Mereffa 2/2 - 1396 m, Tashkent 15 - 1379
m, Super 1/1 - 1377 m, Ukrainian 9 - 1342
m and Nova 2 - 1325 m.

The data presented in (Fig. 52)
manifest that the mean value of the
filament weight character is 338 mg,
varying in the different accessions from
minimum 61 mg in the breed Shandon to
maximum 448 mg in the breed E 1. 188
/83 %/ of the breeds have a filament
weight more than 300 mg, and the biggest
is the group of breeds having a filament
weight from 350 to 400 mg — 93 (41 %).



Haii-Bucoku CTOMHOCTH MO OTHOILIEHHE Ha
TO3W TPHU3HAK Ca YCTAHOBEHU IIPH
nopoaute Xeca 2/1 - 433 mg, Cymnepl/1 -
430 mg, Bpamna 35 - 421 mg, Mepeda 2 -
419 mg, Bpama 2003 - 418 mg, E 31 - 418
mg, Bpana 2002 - 417 mg.

CpenHata CTOHHOCT Ha TpH3HAaKa
pPa3MOTBaEMOCT  TpU  TMOPOJIUTE  OT
reHodonna ¢ 88.17 % (¢pur. 53), karo
Hall-HUCKa CTOWHOCT € YCTaHOBEHa MpH
noponata Jlaitzo - 74.45 %, a Hali-BHUCOKa
npu benomon 2/21 - 93.07 %. 203 mopoan
uMmaT pasMmoTBaeMocT Haja 85 %, (91%), a
or Tax 57 mopomu (25 %) ca ¢ pas-
motBaeMocT Hazl 90 %. C ocoOeHO BHCOKH
CTOWHOCTH T10 TO3H MPHU3HAK C€ OTIINYaBAT
noponute Bpama 35/1 - 93.03%, Bpama
35/2 - 92.97%, Bamse 222 - 92.45%,
Bpama 37 - 92.37% wu VYxkpaumncka 19 -
92.04%.

JleOenrHara Ha mMamniKyjgHaTa HUII-
Ka, m3pazeHa B denier e mpejacTaBeHa BB
(pur. 54). Cpennara neOenrHa Ha HUIII-
Kata mpu BCHIKU mopoau ¢ 2.70 denier u
Bapupa or MuHHUMyM 1.18 denier mpwm
nopogara Ilawgon no makcumym 3.71
denier npu nmopozaara Yaury 112. [lopoau
C MHOT'O ThHKA HHIIKa ca U boume 517 -
1.40 denier, Ze Kuraiicka 108 - 1.80
denier, Ze Aotoky - 1.80 denier, Haiizo -
1.85 denier u Kuraiicka 108 - 1.88 denier,
a TakvMBa ¢ MHOTO Jebena Humka — YH 3 -
3.55 denier, 157 J - 3.53 denier, Bpama
2001 - 3.35 denier, Bpama 55 - 3.33 denier
u E 1 - 3.24 denier.

JlaGopaTopHuAT  paHmEeMaH ~ Ha
KOIPHHA MPH MOPOIUTE OT reHo(OoHIa €
cpenno 38.05 % (¢ur. 55) u Bapupa ot
muHuMyM 24.01 % npu noponmara bonne
517 no makcumym 44.36 % npu nopoxara
Bpana 2002. BoamumHCTBOTO OT MOPOAUTE
uMmatr paHgemadn ot 37 mo 41 % - 162
(71%). C ocobGeHo BHUCOKH CTOWHOCTH IO
TO3U TPU3HAK CE€ OTIMYABAT TOPOJIUTE
Csuna 2 - 44.00%, Becaern 2 - 42.11%,
Cymnep 4 - 41.61%, b 2/6 - 41.46%, Bpana
55 -41.36%, TbB 2/24 - 41.46% u Orocra
2/21 - 40.82%.

One of the highest values of the filament
weight were detected in the breeds Hessa
2/1 - 433 mg, Super 1/1 - 430 mg, Vratza
35 - 421 mg, Mereffa 2 - 419 mg, Vratza
2003 - 418 mg, E 31 - 418 mg, Vratza
2002 - 417 mg.

The mean value of the reelability
character detected is 88.17 % (Fig. 53),
while the minimum value was estimated in
the breed Daizo - 74.45 %, and the highest
one in Belopol 2/21 - 93.07 %. 203
accessions have a reelability more than 85
%, (91%), and 57 breeds (25 %) out of
them have a reelability over 90 %. The
following breeds manifested one of the
highest reelability values: Vratza 35/1 -
93.03%, Vratza 35/2 - 92.97%, Valve 222
- 92.45%, Vratza 37 - 92.37% and
Ukrainian 19 - 92.04%.

The cocoon filament size, expressed
in denier is presented in (Fig. 54). The
mean filament size detected is 2.70 denier
and varies from minimum 1.18 denier in
the breed Shandon to maximum 3.71
denier in the breed Changu 112. Some
breeds, having an especially fine filament
are Bonde 517 - 1.40 denier, Ze Chinese
108 - 1.80 denier, Ze Aojuku - 1.80 denier,
Daizo - 1.85 denier and Chinese 108 - 1.88
denier. The breeds with thick filament are
UN 3 - 3.55 denier, 157 J - 3.53 denier,
Vratza 2001 - 3.35 denier, Vratza 55 - 3.33
denier and E 1 - 3.24 denier.

The mean raw silk percentage in the
silkworm germplasm accessions is 38.05
% (Fig. 55) and varies from minimum
24.01 % in the breed Bonde 517 to
maximum 44.36 % in the breed Vratza
2002. Most of the accessions have a raw
silk percentage from 37 to 41 % - 162
(71%). The breeds with one of the highest
raw silk percentage values are Svila 2 -
44.00%, Vesletz 2 - 42.11%, Super 4 -
41.61%, B 2/6 - 41.46%, Vratza 55 -
41.36%, TBV 2/24 - 41.46% and Ogosta
2/21 - 40.82%.
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JlanHNTE 32 KOMIUIEKCHUAT NMPU3HAK
JOOMB Ha CYpOBH TAIIKyJId OT €IHa
KyTHHKa OyOEHO ceme ca IpEeICTaBeHU BbB
(¢pur. 56) u moka3BaT, Ue cCpeaHATa
CTOWHOCT Ha TPU3HAKa IMPH TOPOAWUTE OT
reaoporma ¢ 35.30 kg, mpm MUHUMYM
12.89 kg (nponara lllanmoH) 1 MakcUMyM
43.85 kg (nmopomara E 1). Ilo-romemust
Opoit mopoau UMaT AOOMB HA MAIIKYJIH OT
30 mo 40 kg - 181 /80%/. 24 moponu /11
%/ ca mokazanu no6uB Ha mamkynn Hajg 40
kg. CroiiHOCTHTE TIO TO3M NMPHU3HAK Ca Haii-
BHCOKH Tipu noponute CBuna 2 - 43.81 kg,
CH 1/AC - 43.28 kg, Cynep 1/2 - 42.78
kg, Mepeda 2/1 - 42.73 kg, Bpaua 35/2 -
42.72 kg u Bpama 2003 - 42.21 kg.

OT mody4eHWTE MJaHHH OTHOCHO
CTOMHOCTUTE Ha Haill-Ba)KHUTE KOJUYECT-
BEHU CEJIEKLIMOHHU MpHU3HALK MOXE Ja ce
HampaBH M3BOJA, Y€ MOAXOAAINIM 3a
JIUPEKTHA MPOMHUIIUICHA XUOPUAM3AIUS Ca
nopoaute: Cynep 1, Xeca 1, Bpaua 35,
AC, KK, Xeca 2, Mepeda 2, Becren 2,
I'eprana 2, Xe06sp 1/18, Xeobp 2/1, Kom 1,
TB, KC, IIB, Bpama 51, Bpamna 53, Bpana
52, Bpana 54, E 5a, E 6, b 2/6, TEB 2/24,
TB 3/2, XT 215/38, T 15/4, CH 1/X1, CH
1/AC, Uga 1, Hosa 2, Maru 2, Bparma 2002,
Bpana 2003, Bpana 2005 u Bpaia 2012.

ITopoau, oTiauvaBam ca C BHCOK
TeHeTHYeH TMOTEeHIIHal, KOWTO MOrar Ja
ObJaT BKJIIOYCHU B HACTOSIIU W OBICIIN
CEJICKIIMOHHM Tporpamu ca Bpama 33,
Bpauna 40, 157 K, Csuna 2, BII 1, BII 2,
Cymep 4, Kowm 2, besnorion 2, B 1, BB 3b,
Hckwp 2, Banse 222, Bamse 111, VYk-
pauncka 14, Vkpawmncka 15, YkpanHcka
18, Ykpauncka 19, Ykpauncka 20, M3uy-
pul, A14,E406,E1,E8,E9,E 10, E 13,
E 15, E 16, u reHeTUYHO MAapKUPAHUTE MO
mon T 15/4, XT 215/38 u Bpama 2001 na
cragua siie u Bpama 2002, Bpana 2003,
Bpama 2005, Bparma 2007 u Bpana 2012 na
CTanus JIapBa.

B (Tada. 3) ca npeAacTaBeHU AaHHU
OTHOCHO JIONMMMOCTTa Ha OyOeHOTO ceme
MIPU TPHU TIOPOIH, KaKTO M MPH TexXHHUTE F;
XUOpUAN, XapaKTepH3Upalld  MPOIbBI-
JKUTEITHOCTTA Ha AMAIay3HUST IEPHOJ.
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The data about the complex fresh
cocoon yield by one box of eggs character
are presented in (Fig. 56) and manifest that
the mean value of this character in the
silkworm germplasm accessions is 35.30
kg, ranging from minimum 12.89 kg (the
breed Shandon) to maximum 43.85 kg (the
breed E 1). Most of the accessions have a
cocoon yield from 30 to 40 kg - 181 /80%/.
24 breeds /11 %/ manifested a cocoon
yield over 40 kg. The highest cocoon yield
was recorded in the breeds Svila 2 - 43.81
kg, SN 1/AS - 43.28 kg, Super 1/2 - 42.78
kg, Mereffa 2/1 - 42.73 kg, Vratza 35/2 -
42.72 kg and Vratza 2003 - 42.21 kg.

It could be concluded from the data
obtained as regards the values of the main
quantitative breeding characters that the
following breeds are suitable for a direct
commercial hybridization: Super 1, Hessa
1, Vratza 35, AS, KK, Hessa 2, Mereffa 2,
Vesletz 2, Gergana 2, Hebar 1/18, Hebar
2/1, Kom 1, TV, KS, ShV, Vratza 51,
Vratza 53, Vratza 52, Vratza 54, E 5a, E 6,
B 2/6, TBV 2/24, TV 3/2, HT 215/38, T
15/4, SN1/H1, SN1/AS, Iva 1, Nova 2,
Magi 2, Vratza 2002, Vratza 2003, Vratza
2005 and Vratza 2012.

Silkworm breeds, having a high
genetic potential, which could be included
in the present and future breeding
programs are Vratza 33, Vratza 40, 157 K,
Svila 2, BC 1, BC 2, Super 4, Kom 2,
Belopol 2, BV 1, BV 3B, Iskar 2, Valve
222, Valve 111, Ukrainian 14, 15, 18, 19,
20, Mziuri 1, A14,E4b,E1,E8,E9, E
10, E 13, E 15, E 16, the sex-limited for egg
color breeds T 15/4, HT 215/38 and Vratza
2001 and the sex-limited for larval marking
breeds Vratza 2002, Vratza 2003, Vratza
2005, Vratza 2007 and Vratza 2012.

In (Table 3) are shown the data
about the silkworm egg hatchability in
three pure lines and their F; hybrids,
characterizing the diapause duration of

eggs.



Ta6.1. 3. JliomuMocT Ha Oy0eHOTO ceMe MPH Pa3JIMYHU CPOKOBe Ha 3ajiaraHe 3a unkyoauus (Ilo Muanenos u Llenos, 1996)

Table. 3 Hatchability of silkworm eggs at different terms (According to Mladenov and Tzenov, 1996)

Cpoxose JlaTn Ha nHKYOanus Iopoan u xudpuau, Jonumoct B %
Terms Date of setting for Breeds and hybrids, hatchability in %
incubation
ot from ao to Super 1 157-K Hessa 2 Super 1 157K Super 1 Hessa 2
x 157K x Super 1 x Hessa 2 x Super 1

1 7.X1 22 X1 - - - - - - -

2 22. X1 6 XII 3.69 3.15 7.06 5.03 3.63 6.14 5.46
3 30. XI 15 X1 18.62 19.25 32.14 21.03 18.48 23.37 17.37
4 17. X1 31 X1 26.69 28.34 44.57 37.96 25.72 32.55 30.17
5 31. XII 151 53.79 57.50 80.87 67.36 60.26 66.98 70.17
6 15.1 301 93.04 90.08 88.61 76.74 84.34 76.58 77.60
7 30.1 1411 92.85 93.34 90.20 90.69 87.53 80.37 79.96
8 18. 11 4110 92.37 97.25 94.50 94.77 92.49 94.72 93.16
9 4.111 19 10 94.37 96.97 95.23 94.63 93.94 95.97 95.94
10 19.111 31V 95.46 97.81 95.77 96.80 97.46 97.44 97.40
11 41V 19. 1V 97.85 97.91 95.16 97.28 97.01 9702 98.67
12 Control 19.1V 4V 97.54 97.52 95.13 97.62 98.65 97.70 98.59
13 4.V 19.V 98.06 98.37 96.52 97.34 98.20 96.85 98.22
14 20.V 2.VI1 98.03 98.06 95.41 97.23 98.57 96.41 97.98
15 4 V1 19.VI 97.25 97.05 96.34 95.91 97.47 96.53 96.59
16 19.VI RAAI 95.88 95.59 93.25 95.08 95.59 95.71 95.07




OT naHHHTE ce BWXKJA, Y€ B HAYAIOTO Ha
Mecell MapT BCHYKW TIOPOJU W XUOPUAU
BEYC MMAT HOPMAJIHA U BHCOKA JIFOTIUMOCT
Ha OyOeHOTO ceMe, KOeTO TMOoKa3Ba, 4ue ca
MPEeMUHANA HAbJIHO CHCTOSHHETO Ha
muaray3a. ChIIeBpeMEHHO CeMeHaTa 3a-
nas3Bar CBOSTA BUCOKA JIIOMMMOCT JI0 Hada-
JIOTO Ha FOJM, CIIEJOBATEIHO MOrar Ja ce
H3MON3yBaT 3a OyOoXpaHeHe B MPOABI-
JKeHre Ha 4 Mecelna, a IMEHHO OT MapT JI0
IOHH BKmoguTenHo. Tasn wH(popmarms e
OT 3Ha4YeHHe, NMpHU IUIaHyBaHE H3HOC Ha
OyOeHM ceMeHa M OOMEH Ha TCHETHYHU
pecypcu OT KONpuHEeHaTa nenepyaa.

Vassileva and Tzenov (2001) ca
tectupanmu 31 mopoam oT TeHO(OHAA IO
OTHOIIEHHE  CKJIOHHOCTTa WM  KBM
MApTEHOTEHUTUYHO pa3BUTHE Ha sHIATA.
(Taoa. 4). Pesynrature mokasBat, 4e Haii-
BHCOKa JIIOMIMMOCT Ha NapTEHOICHETHUY-
HuTe saina (aag 20%) e moimydeHa mpH
nopoautre IIIB, TB, Xeca 2, Cupus 2,
Maticop, 70-42, MHB u China.

Tzenov (1996) e mpoyumn permpo-
QYKTUBHHUTE CITIOCOOHOCTH NpU 16 BHCOKO-
nponyKTUBHU moponau Oyou (Tab.. S) u e
YCTaHOBWI, Y€ MPU TrpyHara HOPOIUd OT
ATIOHCKH THUIT TPOIICHTa M3XBbpPYaBaHE Ha
nenepyaute € Hai-Bucok mnpu Kom 1
(93.32%), a nait-aucerk pu AC (61.88%).
[IporieHTa U3XBHpUaBaHE HA METIEPYIHUTE €
CPaBHHUTEIHO BHCOK U TMpPH TOPOAUTE
Bpana 35, Xeowp 1, KC, u Cynep 1. Ilpu
KATAUCKUAT THII TOPOAM  MPOIEHTa
M3XBBbpUYABAHE HA METIEPYIUTE € Hall-BICOK
npu 1B (88.04%), Xeosp 2 (83.18 %) u
TB (92.51%) u ¢ Haii-Huchk mpu Mepeda
2 (55.24%). Ot tabmunara ce BHXKAA, 4e
CPEIHO KUTANCKUAT TUN TMOPOAU ca
MOKA3aJId TO-BUCOKA CTOMHOCTH Ha TIPH3-
HaIUTe OpOH M TETJI0 Ha HOPMAITHUTE SHTIA
B CHOCKAaTa B CpaBHEHHE C AMTOHCKHS THII.
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The results manifested that at the
beginning of March all the breeds and
hybrids already have normal and high
hatchability of the eggs. They keep the
high hatchability up to the beginning of
July, therefore these eggs can be used for
silkworm rearing for 4 months, namely
from the beginning of March to the
beginning of July. Since most of the
silkworm genetic stocks in Bulgaria are
reared only once per year these data should
be considered in the supply of some
silkworm genetic resources to other
countries.

Vassileva and Tzenov (2001) tested
31 accessions from the silkworm genetic
resources about their predisposition for
parthenogenetic development (Table 4).
The results showed that the highest
parthenogenetic eggs hatchability (more
than 20 %) was detected in the breeds
ShV, TV, Hesa 2, Syria 2, Mysore, 70-42,
MNB and China.

Tzenov (1996) studied the fecundity
in 16 highly productive silkworm breeds
(Table 5) and detected that in the Japanese
type breeds the moth emergence
percentage was the highest in Kom 1
(93.32%) and the lowest in AS (61.88%).
The moth emergence was comparatively
higher in Vratza 35, Hebar 1, KS and
Super 1. In the Chinese type breeds the
moth emergence was the highest in ShV
(88.04%), Hebar 2 (83.18 %) and TV
(92.51%) and the lowest in Mereffa 2
(55.24%). It is evident from the table that
in average the Chinese type breeds have
higher values of the traits number and
weight of normal eggs in the laying than
the Japanese type.



Tab6.. 4. [IpoueHT aMeliOTHYHO MAPTEHOTeHEeTHYHO Pa3BUTHE NPH MOPOAH OT reHodoHIa Ha
xonpuHeHata nenepyaa B OCB - Bpaua

Table 4. Percentage of ameiotic parthenogenetic development of breeds from the gene bank in SES - Vratza

Bapmnanr 1 Bapuanr 2 Bapuanr 3
Group 1 Group 2 Group 3
Hopoaa InrmenTH Siina ¢ Jlronumocrt | IlurmenTn Siina ¢ Jlronmumocrt | IlurmenTn Siina ¢ Jhronmumoct
paHnu stiina IbJIHA paHnu stiiia TbJIHA panu siiina IbJIHA
CIpsMo NUTMEeHTa- crnpsMo MUTMeHTa- crnpsiMo MUTrMeHTa-
ooIHSAT LUl CTIPSIMO ooIHsAT Ul CIIPSIMO ooImAT IHsI CTIPSIMO
opoii 00LHUAT opoii 00IHUAT opoii o0LUAT
opoii opoii opoii
Breed Pigmented Eggs Pigmented Eggs Pigmented Eggs
eggs with full eggs with full eggs with full
vs.total pigmentati vs.total pigmentati vs.total pigmentati
number on vs.total | Hatchability number on vs.total | Hatchability number on vs.total | Hatchability
(%) (%) (%) (%) (%) (%) (%) (%) (%)
AS 72,14 35,31* 7.16 88.96 - - 28.55 48.56 -
KS 75.09 27.98 0.02 85.23 38.42 0.23 - - -
Shv 74.88 15.39 22.47** 91.30 - - 41.14* 20.83 -
vV 70.77* 24.68* 29.17* 95.87 12.77* 1.38 49.12* 22.72* -
Super 1 41.05%** 1.70%* 543 77.78 - - 18.07 31.29 -
Mereffa 2 72.21% 26.40%* 14.49%* 97.65 0.37* - - - -
157K 74.36 18.53 11.01 89.67* 22.13 - 17.99 11.21 -
Hessa 2 72.01 20.62* 22.09* 92.16 6.50 - 14.58 8.07 -
Gergana 1 64.53* 14.59* 1.71* 97.18 24.48 7.37 59.79% 4.42% -
Gergana 2 77.49 24.21%* 4.20 91.67* 30.87 - 34.22% 5.45% -
Kom 1 66.74 10.70* 10.14** 85.82 2541 0.26 41.75 5.96%* -

Cnensa MMPOABILKCHUE

to be continued




Continuation

[Iponbmxenue
Kom 2 79.35 14.98 4.56 97.07 27.56 0.89 9.99 9.20 -
Vratza 1 75.03 19.46 14.01%* 94.80 52.74 - 83.05%* 2.59% -
Vratza 35 70.56* 12.16 4.14* 78.23 - - 11.53* 8.52%* -
Vratza 36 71.98* 23.77 6.04 95.32 21.69 0.29 50.50** 5.11%* -
Vratza 37 79.10 14.12 15.35%** 99.58 34.87 3.01 9.20% - -
Vratza 43 66.52% 18.40% 19.60%* 84.43 3.86%* - 49.14* 5.16* -
Vratza 44 74.99 20.21% 15.63* 96.30 11.98* - 17.64 6.13 -
Vratza 54 71.58% 9.01 17.22 86.77* 4.83%* - 11.35 12.55 -
Ukrainian 11 | 78.16 26.65 4.90* 96.89 17.71* 3.04 36.80 2.23%* -
Ukrainian 12 | 55.74%%* 10.76 5.98 91.57 14.55% - 40.42* 15.59 -
Syria 1 77.19 17.96 21.66% 90.53 34.78 1.53 16.95 1.76* -
Syria 2 76.65 14.93 33.09%* 88.57* - - 21.81 7.77 -
Mysore 1 64.55 13.48* 33.69%** 58.97* 2.73% - 10.31* 2.68% -
1A1 56.35* 10.67** 14.67 67.70 7.69* - 25.39 1.38%* -
Tahvon 106 | 76.13* 7.24 17.27 98.17 27.88 22.41 85.34** 5.19% -
70-42 73.18 5.90%* 50.00%* 65.26* - - 55.07* 25.05 -
MNB 66.22% 18.64 39.88*** 92.44 25.02 1.09 21.22 4.48%* -
China 76.79 19.92 40.96%** 100* 24.84 - 46.35 14.27 -
Bonde 517 | 63.37 14.71 19.46 - - - 81.07** 0.39* -
Tg 84.68 27.73 4.92 94.16 26.59 0.33 59.71* 45.29 -

*P<5%; **P<1%; ***P<0.1 %

3abenexka: Jlanaute ca o6padborern Maremarudecku cipsimo nopoaute KC u AC /ot smorcku npousxoxn/ u Kom2 /ot kuraiicku nponsxon/
Note: Data were processed mathematically vs.KS and AS breeds (of Japanese type) and Kom 2 (of Chinese type)




Tabu. 5. CpenHu cTOIHOCTH HA HAKOU PeNPOIYKTHBHH NMPU3HAIN

Table 5. Mean values of some reproductive characters.

IMopona HN3xBbpUaBaHe HA Bpoii HopmasiHu TerJio Ha
(xubpun) nenepyaure slilla B CHOCKATa HOpPMAaJIHUTE AiuA B
CHOCKATA
Breed (hybrid) Moth emergence Numb‘er of nor.mal Weight of the normal
(%) eggs in the laying eggs in the laying (g)
1. ITopoau oT SINOHCKHU THII Japanese type breeds
Super 1(control) 83,44 556 0.334
KS 86,89 577 0.330
Vratza 51 77,78* 561 0.310*
Vratza 53 76,29%* 488** 0.289%**
Vratza 35 88,97* 521 0.302*
AS 61,88*** 497%* 0.277%%*
Kom 1 03,32%** 537 0.324
Hebar 1 84,35 492%* 0.304*
GDat P5% 4,75 38 0.024
1% 6,45 52 0.033
0,1% 8,71 70 0.044
I1. opoau ot KuTalicku THI Chinese type breeds
Hessa 2(control) 80,56 582 0.340
ShV 88,04%* 605 0.345
Vratza 52 77,84 628* 0.337
Vratza 54 74,23% 545 0314
Mereffa 2 55,24%** 595 0.337
TV 82.51 585 0.336
Kom 2 72,80%** 550 0.298**
Hebar 2 83,18 427%x* 0.229%*x*
GD atP 5% 5,13 41 0.028
1% 6,98 56 0.038
0,1% 9,44 75 0.051

II1. Tponnyecka nouBoTHHHA Mopona Tropical polyvoltine race

Bonde 517

94,89

699

0.410
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Jpyru BakHUM Ipu3HaLKA ca TeE3W,
XapakTepu3upally MOrIbIIAHETO, CMUJIA-
HETO M OMNOJ30TBOPSIBAHETO Ha XpaHara.
(Taba. 6, 7, 8). IIpu npoyuBane npoBene-
HO CbC cbluTe 16 MOHOOMBOJITHHHU
HOPOAM, TEXHUTE XHOpUAM, KAKTO U C
TponMyeckarta IOJUBOJTHHHA  IOPOJa
Boune 517 Tzenov (1996) e ycranoBui
CBUICCTBYBAHETO Ha 3HAYMUTENHH pas-
IUYUsT MEXOY TMOPOIUTE IO OTHOIICHHE
KOJIMYECTBOTO 3aJI0’KEH UEPHUYEB JIUCT B
CyXO Terjo Impe3 IeTa Bb3pacT OT pas-
BUHHETO Ha OyOute. Haii-romsimo kouu-
YeCTBO YEPHHYEB JIUCT € 3al0KEH IpH
noponata AC (5.227 g cyxo BelecTBo Ha
enHa Oy0Oa mpe3 mera BB3pacT), a Haii-
MaJIKO KOJIMYECTBO — IpH nopoxaara bonne
517 — camo 3.170 g. Ilpu moponaute OT
STIOHCKUST THIT KOJIMYECTBOTO IMOTBIIHATA
oT enHa Oy0a mpe3 mHeTa Bb3pacT XpaHa e
Hail-Bucoko mpu Bpama 51 (3.688 g) u
Haii-Hucko mpu Xeowp 1 (3.137 g). Ilpu
HOPOAMUTE OT KUTAWCKU TUI KOJIUYECTBOTO
Ha IOTbJIHATaTa XpaHa € Hal-BHCOKO NpH
Bpama 54 (3.784 g), a Hali-HUCKO — TIpH
Xebwp 2 (2.858 g).

KonmuuecTBara Ha mWOrbIHATaTa M
CMJISiHA XpaHa ca Hal-HUCKU NpHU IOJIU-
BOJITUHHATA TMopoja choTBeTHO 0.943 g u
0.347 g. IlonyueHure pe3yyTaT MOKa3Bar,
4Ye T[IOBEUETO XUOpHIM ca MPOSBHIN
pa3nuYeH MO CTEeMeH MOJOKHUTENIEH XeTe-
pO3HC IO OTHOIIEHHE KOJIUYECTBOTO IIO-
rbJHaTa M cwisiHa XpaHa. CTemeHra Ha
U3SDKIaHEe Ha XpaHaTa € Hal-BHCOKa IIpH
nopojara oT KuTaiicku Tun Bpama 54
(73.53 %) u Hali-HWCKAa TpPU TIOIUBOJ-
TuHHarta nopoxaa bouae 517 — camo 29.75
%. Haii-Bucoka cMmMIaeMoCT Ha XpaHaTa €
yCTaHOBEHA MPH TPONHYECKaTa MOJIMBOJI-
tuHHa Topona (36.80 %), kakTo W mpH
noponute Cymep 1 (31.74 %) u Bpama 53
(30.04%). Cmummaemoccra € Hal-HHCKa
npu nopoaute Xedbp 2 (25.72%), KC
(26.07%) nu Mepeda 2 (26.65%).
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Other important traits are those
characterizing the food ingestion, digestion
and utilization (Tables 6, 7, 8). From his
study with the same 16 silkworm mono-
bivoltine breeds, the tropical polyvoltine
Bonde 517 and their hybrids Tzenov
(1996) detected that there were significant
differences between the breeds regarding
the amount of dry mulberry leaves
supplied during the whole fifth larval
instar. The highest amount of leaf was
supplied to the breed AS (5.227 g dry
matter per 1 larva during the 5" instar) and
the lowest amount — in Bonde 517 — only
3.170 g. In the Japanese type breeds the
amount of food ingested during the 5"
instar was the highest in Vratza 51 (3.688
g) and the lowest in Hebar 1 (3.137 g). In
the Chinese type breeds the food ingested
was the highest in Vratza 54 (3.784 g) and
the lowest in Hebar 2 (2.858 g).

The food ingested and digested was
the lowest in polivoltine breed - 0.943 and
0.347 g respectively. The data manifested
that most of the hybrids studied expressed
different in degree, positive heterosis for
the amount of food ingested and diﬁgested.
The leaf ingestibility during the 5 instar
was the highest in the Chinese type breed
Vratza 54 (73.53 %) and the lowest in the
polivoltine race Bonde 517 — only 29.75
%. The highest food digestibility was
detected in the tropical race (36.80 %),
Super 1 (31.74 %), and Vratza 53
(30.04%). The food digestibility was the
lowest in Hebar 2 (25.72%), KS (26.07%)
and Mereffa 2 (26.65%).



Ta6u1. 6. CpeqHu cTOIHOCTH HA MPU3HAIIUTE, XapaKTePU3UPAIIH NOTJIbIIAHETO 1

CMHMJIAHETO HA XpaHaTa

Table 6. Mean values of the traits, characterizing the food ingestion and digestion

Ilopona 3aJ10:keH IHorbanara CmasiHa xpana | CreneH Ha | CmuiaeMocT
/xudpun/ YyepHUYEB JUCT XpaHa U3SIIKIaHe
Breed (hybrid) Mulberry
leaves supplied Food ingested Food digested | Ingestibility | Digestibility
(mg dry matter) | (mg dry matter) (mg dry matter) (%) (%)
I. Sinoncku Tun mopoau Japanese type breeds
Super 1(control) 4812 3267 1037 67,89 31,74
KS 5146%** 3637*%* 948* 70,68* 26,07%**
Vratza 51 5146%** 3688%** 1071 71.67%* 29,04%*
Vratza 53 5227%** 3555%** 1006 68.01 28.30%**
Vratza 35 4989** 3577*** 1037 71,70%* 28,99%*
AS 5227*** 3419%* 1004 65,41 29,37**
Kom 1 5064%** 3585%** 976 70,79%* 27,22%%*
Hebar 1 4989%* 3137** 897H** 62,88%** 28,59 **
GDat P5% 103 93 67 2,63 1,56
1% 140 127 91 3,58 2,12
0,1% 189 177 123 4,81 2,87
II. Kutaiickn Tun nopoau Chinese type breeds
Hessa 2(control) 4958 3500 1046 70,59 29,89
Shv 4989 3390%* 969 67,95 28,58
Vratza 52 5146** 3692%** 1109 71,75 30,04
Vratza 54 5146** 3784%** 1109 73,53%* 29,31
Mereftfa 2 5071 3509 935%* 69,20 26,65%*
TV 5146%* 3627* 1047 70,48 28,87
Kom 2 5064 3304 ** 948%* 65,24%*%* 28,69
Hebar 2 5064 2558%** T35HHE 56,44%** 25,72%*%
GD at P 5% 128 102 73 2,85 1,77
1% 174 139 99 3,88 2,41
0,1% 235 187 134 5,23 3,25
I11. Tponnyecka nosuBoaTHHHA mopoaa Tropical polyvoltine race
Bonde 517 3170 943 R | 2075 | 3680
IV. Xuopuau Hybrids
Super 1 x Hessa2 | 4989 | 3727 | 1120 | 7470 | 3005

CrnenBa NpOIbIHKCHHE

to be continued
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IIpoasmxeHne
Hessa 2 x Super 1 4989 3762 1168 75,41 31,05
KS x ShV 4989 3777 1098 75,71 29,07
ShV x KS 4989 3565%* 985#** 71,46%* 27,63%*
ASx TV 5071 3983 *** 1217%* 78,54** 30,55
TV x AS 4989 3928 ** 1141 78,73%* 29,05
Super 1 x ShV 4989 3781 1064 75,79 28,14*
ShV x Super 1 5064 3694 1072 72,95 29,02
KS x Hessa 2 5025 3663 1041* 72,90 28,41%*
Hessa 2 x KS 4989 3838* 1228** 76,93 32,00%
GDat P5% 116 96 66 2,70 1,56
1% 157 130 89 3,65 2,11
0,1 % 209 173 119 4,87 2,80

[loBeueTo oT m3cnenBaHUTE XHOPHU-
I ca TOKa3alld pa3jindeH 10 CTeMeH
TIOJIOKUTENIEH XEeTepO3UC IO OTHOIICHHE
Ha MNOPpU3HALUTC CTCIICH Ha H3SKAAHC U
CMHJIAEMOCT Ha XpaHara, HO XeTepo-
3UCHUAT €(EKT TPHU OIOI30TBOPSIBAHETO
Ha XpaHaTa € HUCHK IO CTETeH W OTPH-
[aTelNeH 1Mo XapakTep.

B (Taba. 7 m 8) ca mpencraBeHu
JAaHHUTC II0 OTHOIIICHHEC CTOMHOCTUTE Ha
NpPU3HAINTE, XapaKTepU3UpaIld OMOJI30T-
BOpSIBAHETO Ha XpaHatra. WHACKCHT Ha
KOHCYMAIisi € Hail-BHCOK TpH TIOPOIHTE
Bpana 51 (0.829 mg), Bpaua 53 (0.825
mg), Bpama 52 (0.827 mg), Bpama 54
(0.809 mg), boume 517 (0.823 mg) u Haii-
uucku mipu Cymep 1 (0.718 mg), Bpama 35
(0.732 mg), AC (0.744 mg) u Mepeda 2
(0.741 mg). 3a pasnwka OT JpYTHUTE
MOpOJM  TOJNHMBOJTHHHATA TIOpojga €
chueTalla BUCOK MHJIEKC Ha KOHCyMalHus ¢
HUCKa cTeneH Ha wussbkaa”e. [lo oTHo-
[IEHWEe CTOMHOCTHUTE Ha IMpu3HaKa CTCIICH
Ha PaCTEeX MEXKIYNOPOIHUTE PA3INYMs ca
He3HaunTenHH. llonwBonTHHHATA mMOpoOAa
o0ave MoKa3Ba MHOTO BHCOKH CTOWHOCTH
Ha cTernieHTa Ha pacTex (0.267 mg).
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Most of the hybrids studied showed
different in degree positive heterosis for
the leaf ingestibility, but the heterosis
manifested for the food digestibility was
low and negative.

In (Tables 7 and 8) are presented
the data about the food utilization. The
consumption index was the highest in
Vratza 51 (0.829 mg), Vratza 53 (0.825
mg), Vratza 52 (0.827 mg), Vratza 54
(0.809 mg), Bonde 517 (0.823 mg) and the
lowest in Super 1 (0.718 mg), Vratza 35
(0.732 mg), AS (0.744 mg) and Mereffa 2
(0.741 mg). Unlike the other breeds who
have high leaf ingestion and consumption
index, the polivoltine race combined a high
consumption index with low food intake.
As regards the growth rate character values
the inter-racial differences were negligible.
The polivoltine race manifested very high
growth rate (0.267 mg).



Ta6a. 7. CpeHu cTOHHOCTH HAa HHIEKCA HA KOHCYMAIUsl, CTeNIEHTa HA PacTeX U
OIOJI30TBOPSIBAHETO HA 3AJI0KEHUSIT YePHUYEB JIMCT

Table 7. Mean values of the consumption index, growth rate and the utilization of
the mulberry leaves, supplied

Ilopona HNupgexc Ha | Crenen Ha | OnossorBopsiBa | OmomsorBopsiBane | Omos30TBo-
(xubpun) KOHCYyMAIMsl pacrex He Ha Ha 3aJ105KeHaTa psiBaHe HA
3aJ102KeHaTa XpaHa 3a 3aJ10KeHaTa
XpaHa 3a NAIIKYJIHA XpaHa 3a
NpHUpacT Ha 00BHBKA Aina
THIIOTO
ECS for body ECS for cocoon ECS for eggs
Breed IC GR gain shell
(hybrid) (mg) (mg) (%) (%) (%)
I. Sinoncku Tun nopoau Japanese type breeds
Super 0,718 0,189 17,83 7,65 2,62
1(control)
KS 0,762 0,173** 16,07** 7,35 2,43
Vratza 51 0,829%** 0,178* 15,35%** 7,50 2,29
Vratza 53 0,825%** 0,180 14,85%* 7,23 2,07**
Vratza 35 0,732 0,175* 17,16 7,87 2,35
AS 0,744 0,169%** 14,83*** 7,12 2,18*
Kom 1 0,791%** 0,185 16,55% 7,50 2,43
Hebar 1 0,760 0,182 15,09%*** 6,81% 2,33
GDat P 0,052 0,11 0,98 0,67 0,35
5%
1% | 0,070 0,015 1,33 0,91 0,48
0,1% | 0,095 0,019 1,80 1,23 0,64
I1. Kutaiickn Tun nopoau  Chinese type breeds
Hessa 0,769 0,179 16,46 7,40 2,66
2(control)
Shv 0,764 0,182 16,16 6,90 2,79
Vratza 52 0,827 0,186 16,11 7,44 2,58
Vratza 54 0,809 0,185 16,85 8,18 2,31
Mereffa 2 0,741 0,186 17,37 7,77 2,58
TV 0,816 0,186 16,03 7,56 2,84
Kom 2 0,782 0,185 15,42* 7,31 2,37
Hebar 2 0,771 0,185 13,53*** 6,54 1,84%**
GD at P 5% 0,063 0,015 1,03 0,73 0,43
1% 0,086 0,020 1,40 0,99 0,59
0,1% 0,115 0,027 1,89 1,34 0,79
I11. Tponnyecka nouBoaTuHHA nopoaa Tropical polyvoltine race
Bonde 517 0,823 0,267 9,68 2,08 2,30
IV. Xuopuaun  Hybrids
Super 1 x 0,765 0,186 18,18 7,78 3,11
Hessa 2

CrnenBa npoabDKEHNE

to be continued
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IIpoabixenue
Hessa 2 x 0,806%* 0,184 17,18* 7,98 2,77
Super 1
KS x ShV 0,811* 0,182 17,02* 8,20 2,89
ShV x KS 0,784 0,183 16,72* 8,06 2,85
AS x TV 0,799 0,180 17,67 8,44* 2,80
TV x AS 0,793 0,182 18,06 8,70%* 2,87
Super 1 x ShV | 0,795 0,183 17,42 8,24 2,95
ShV x Super1 | 0,799 0,185 16,92%* 7,60 2,67*
KS x Hessa2 | 0,814* 0,176 15,78** 7,92 2,59%*
Hessa 2 x KS | 0,802 0,179 17,20 8,18 3,01
GDat P5% | 0,038 0,012 0,87 0,60 0,36
1% | 0,053 0,016 1,18 0,81 0,49
0,1% | 0,070 0,022 1,55 1,07 0,66

EdextuBHOCTTA Ha OMON30TBOPS-
BaHe Ha 3amoxkeHata Xxpana (ECS) 3a
MIpHUpacT Ha TerJIo Ha Oy0ara e Hali-BHCOKa
npu mopoaute Cymep 1 (17.83%), Mepeda
2 (17.37%), Bpama 35 (17.16%) n Haii-
HHCcKa Tpu nopoaute Xeowsp 2 (13.53%) u
Bouge 517 (9.65 %).

Onon30TBapsBaHETO Ha 3aJ0XKEHATa
XpaHa 3a o0pasyBaHe Ha KONpUHEHA
0o0BMBKa € Hal-BHCOKO TIPU TIOPOIHTE
Cymep 1 (7.65%), Bpama 54 (8.18%),
Bpama 35 (7.87%) u ¢ Haii-HHCKa TpH
Xeowp 2 (6.54%) u Bonne 517 (2.08%).

Onoi30TBOPSBAHETO Ha 3aJ0KeHaTa
XpaHa 3a oOpa3dyBaHe Ha filla € Haii-
Brucoko mpu nopoaure Cymep 1 (2.62%),
Xeca 2 (2.66%) um Haii-umcko mpu AC
(2.18%) u Xebnp 2 (1.84 %).

JlaHHMTE IO OTHOIIEHUE OIIOJI30TBO-
psBaHe HA TOTBJIHATATA U CMJISTHA XPaHa,
nocoueHn B (Tadua. 8) mokassar, ye B
MOBEYETO CIIy4aW KOTaTO W3CICABAHUTE
MOPOJIN MIMAaT CPaBHUTEIHO BHCOKHU CTOM-
HOCTH Ha CTENeHTa Ha M3SKIaHE U CMH-
JAaeMOCTTa Ha XpaHaTa, HEWHOTO OIMOJ-
3aTBOpSIBAHE € TMO-HUCKO U 0OpaTHo.
[IposiBure Ha xereposuc B F| ca HHCKH 1O
CTETIeH U OTPHIIATEHHU TI0 XapaKTep.
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The efficiency of conversion of the
food supplied (ECS) for body gain was the
highest in Super 1 (17.83%), Mereffa 2
(17.37%), Vratza 35 (17.16%) and the
lowest in Hebar 2 (13.53%) and Bonde 517
(9.65 %).

The utilization of the food supplied
for silk shell was the highest in Super 1
(7.65%), Vratza 54 (8.18%), Vratza 35
(7.87%) and the lowest in Hebar 2 (6.54%)
and Bonde 517 (2.08%).

The utilization of the food supplied
for eggs was the highest in Super 1
(2.62%), Hessa 2 (2.66%) and the lowest
in AS (2.18%) and Hebar 2 (1.84 %).

The data for efficiencies of
utilization of the food ingested and
digested, shown in (Table 8) manifested
that in most of the cases the breeds having
comparatively high leaf ingestion and
digestion showed lower food utilization
and vice versa. The heterosis expression in
F, was low or negative.



Ta6u1. 8. CpenHu cTOIHOCTH HA MPU3HAIIUTE, XapaKTePU3UPALIH
OII0JI30TBOPSIBAHETO HA NMOT'bJIHATATA M CMJISIHA XpaHa

Table 8. Mean values of the traits, characterizing the utilization
of food ingested and digested

Ilopona Onosoreo- | Onoasorso- | Omoasorso- | Omosorso- [ Onousorso- | Onossorso-
/xnépun/ psiBaHe HA pABaHe Ha paBaHe HA psiBaHe Ha pABaHe Ha psiBaHe HA
NMOrbJHATA | MOrbJHATA | MOrBJIHATA | CMJISIHATA cMJISTHATA cMJIsIHATa
Ta XpaHa 3a | Ta XpaHa 3a | Ta xpaHa 3a XpaHa 3a XpaHa 3a XpaHa 3a
NMPUPACT HA | MANIKYJIHA Aiina NMpUPacT HA | MANIKYJIHA siina
TSJIOTO 00BHBKA TSJI0TO 00BHBKA
Breed ECI for ECI for ECI for ECD for ECD for ECD for
(hybrid) body gain cocoon eggs body gain cocoon shell eggs
(%) shell (%) (%) (%) (%) (%)
I. AAnonckm Tun mopoau  Japanese type breeds
Super 26,26 11,26 3,86 82,74 35,49 12,15
1(control)
KS 22,74%** 10,39% 3,44 87,24 39,87** 13,19
Vratza 51 21,42%** 10,47 3,20% 73,76** 36,04 11,02
Vratza 53 21,83%** 10,63 3,04* 77,14 37,57 10,74
Vratza 35 23,93* 10,99 3,27 82,55 37,90 11,28
AS 22,67*** 10,88 3,33 77,19 37,05 11,35
Kom 1 23,38%* 10,60 343 85,86 38,93* 12,60
Hebar 1 24,00* 10,84 3,70 83,95 37,90 12,93
GDat P5% 1,88 0,82 0,62 5,95 2,96 1,56
1% 2,56 1,12 0,84 8,10 4,03 2,12
0,1% 3,45 1,51 1,14 10,93 5,42 2,87
II. Kutaiickn Tun nopoau Chinese type breeds
Hessa 23,31 10,49 3,77 78,01 35,09 12,62
2(control)
Shv 23,78 10,15 4,10 83,18 35,50 14,34
Vratza 52 22,45 10,37 3,60 74,75 34,55 11,99
Vratza 54 22,91 11,13 3,14 78,18 37,96 10,73*
Merefta 2 25,12 11,23 3,73 94,22 42,14%** | 14,01
TV 22,75 10,73 4,03 78,80 37,15 13,94
Kom 2 23,64 11,20 3,63 82,38 39,03* 12,66
Hebar 2 23,97 11,58% 3,25 93,20 45,03%%* | 12,65
GD at P 5% 2,03 0,93 0,77 6,26 3,53 1,77
1% 2,76 1,27 1,05 8,52 4,80 2,41
0,1% 3,74 1,71 1,41 11,46 6,49 3,25

CrenBa MpoxbHKCHIE
to be continued
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IIpoabmkeHue
I11. Tponnyecka nosuBoaTuHHA nopoaa Tropical polyvoltine race
Bonde 517 32,45 7,64 7,74 88,18 19,02 21,04
IV. Xubpumn Hybrids
Super 1 x 24,34 10,41 4,16 80,98 34,64 13,84
Hessa 2
Hessa 2 x 22,78% 10,58 3,67* 73,37%* 34,08 11,82%*
Super 1
KS x Shv 22,48%* 10,83 3,81 77,32 37,25% 13,11
ShV x KS 23,39 11,28* 3,98 84,67 40,81*** | 14,42
AS x TV 22,50* 10,75 3,57* 73,62%* 35,17 11,67***
TV x AS 22,84 11,05 3,64%* 78,97 38,04* 12,53*
Super 1 x ShV 22,98 10,87 3,89 81,67 38,63%* 13,82
ShV x Super 1 23,20 10,42 3,65% 79,94 35,91 12,59*
KS x Hessa 2 21,65%* 10,87 3,55% 76,18 38,23%* 12,49*
Hessa2 xKS 22,36* 10,63 391 69,87*** 33,22 12,21%**
GD at P5% 1,53 0,69 0,47 5,17 2,60 1,18
1% 2,08 0,93 0,64 6,99 3,51 1,59
0,1 % 2,77 1,25 0,85 9,30 4,69 2,13

[Ipu npoyuBaHe, HOPOBEACHO C
MOJIUBONTUHHUTE mopoau [aizo, Kawm-
O0omka, U Maiicope /3a ChKaJCHHUE I10-
CIIEJIHUTE JIBE Beue 3aryOeHHU, BBIIPEKH
TPUKPATHOTO OTIJICKAAHE B pPaMKHUTE Ha
ellHa TOJIMHa/ M TEXHUTE XUOPUIHU ITOKO-
JIeHUS, TOJY4YEHU TMpPU KPBCTOCBAHE C
MOHO-OMBOJITHHHUTE TIopoau Bpama 35 u
Mepeda 2, Tzenov et al. (1999) ca ycra-
HOBWJIM, Y€ IpU3HALIUTE, XapaKTepuupa-
I TPOAYKTUBHOCTTA C€ yHAacleasBatr
UHTepMenuepHo B F; ¢ mposiBa Ha BUCOK U
TIOJIOKUTENIEH XETEPO3UCEH e(PEeKT CIpsMo
MP u orpunaTeNHH CTOWHOCTH CHPSIMO
HP. Pesynrature ca Ba)kHM OT Hay4Ha
IJIeflHa TOYKa, 3alI0TO TOKa3BaT, 4ye IpH
KPBhCTOCBaHE Ha mopoau OyOu, Xapakte-
pU3HpAaIIM CE€ C MHOT'O TOJIEMH Pa3iudus B
MPOIYKTUBHOCTTa HE MOXE Ja CE€ OYaKBa
MposiBaTa Ha ToJIoKUTeNeH crpsimo HP
xerepo3uc B Fj.
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In a study, conducted with the
polyvoltine breeds Daizo, Cambodia and
Mysore (unfortunately the last two ones
already lost, in spite of their three
times/year rearing) and their hybrid
offspring obtained by crossing with the
uni-bivoltine breeds Vratza 35 and Merefa 2,
Tzenov et al. (1999) detected that the
characters, characterizing the productivity
were inherited intermediately in F; with
displaying of high and positive heterosis
for MP and negative heterosis effect for
the HP. These results are important from
the scientific point of view because they
manifest that in crossing between
silkworm breeds, having very big
differences in their productivity it can not
be expected a manifestation of positive
heterosis for the HP in F;.



Ta6u. 9. AKTHBHOCT Ha JIN301MMAa B XeMonM$aTa 1 HeiliHOTO YHacaeasiBaHe B Fy

Table 9. Haemolymph lysozyme activity and its inheritance in F,

Mopoau /xudpuau/ AKTHBHOCT Ha JU300HMAa B XeMouMdara d/a
Breeds (hybrids) Haemolymph lysozyme activity
(ug/ml)

Bonde 517 0.90 -
Kom 1 0.23%** -

AS 0.28%** -
Vratza 35 0.85 -
Vratza 53 0.65% -
Vratza 51 0.51%** -
Super 1 0.06%** -

KS 0.73 -
Vratza 52 0.17%** -
Shv 2.59%** -

TV 0.18%** -
Hessa 2 0.18%** -
Vratza 54 0.38%** -
Mereffa 2 0.32%** -
Kom 2 1.03 -
Hebar 2 1.20%* -
Super 1 x ShV 1.58%** 0.20
ShV x Super 1 0.53*** -0.63
Super 1 x Hessa 2 0.32%%* 3.33
Hessa 2 x Super 1 0.16%** 0.67
KS x Hessa 2 0.76 1.07
Hessa 2 x KS 0.68* 0.79
KS x Shv 0.50%** -1.25
ShV x KS 0.60** -1.14
As x TV 0.56** 6.60
TV x As 0.83 12.00

*P <0.05; ** P<0.01; *** P <0.001

Bcuuky cTOHHOCTH ca CpaBHEHHU ChC CPEAHOTO 32 aKTUBHOCTTA Ha JIM30LMMa B XeMosmMara npH rnopojara
Bonpge 517

All means were compared with the mean of the haemolymph lysozyme activity in Bonde 517 race.
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Bozchkova et al. (1996) ca npoy-
YMJIM aKTUBHOCTTA HA JIM30IMMa B XEMO-
nuMpaTa Ha OyOu oT 16 mopoau, KakTo u
HEroBOoTO yHaciuenssane npu 10 F,;
xuopumu. (Tada. 9). JIm3onmuMbT € cauTaH
KaTO BaXKGH KOMIIOHCHT HA E€CTECTBEHAaTa
PE3UCTEHTHOCT TpH Hacekomute. [loy-
YEeHUTE Pe3yJTaTH SCHO MOKa3BaT ChLIECT-
BYBAaHETO Ha 3HAYUTEIHU PA3ITUUUSI MEKIY
HNOPOANTE U XUOPUIUTE MO OTHOIIEHHE Ha
AaKTUBHOCTTa Ha JHM30LUMa B XEMOJIUM-
(hata. OOmO B3€TO, TMOPOAWTE OT KHTAM-
CKUST THII TI0Ka3BaT MO-BUCOKA aKTUBHOCT
Ha JHU30LMMa, C CpaBHEHHE C Ta3H, ycTa-
HOBEHA NPH MOPOIUTE OT AMOHCKUAT THIIL.
CobiueBpeMeHHO 00ade HSKOM HOPOAMU OT
ANOHCKUAT TUI ca IIOKa3alM IO-BHUCOKA
JIU30LMMHA akTUBHOCT. F | xubpumure ca
NOKa3aJdl HENBJIHO JOMHHHPAaHE HIIH
CBPBXJOMHUHHPAaHE MO OTHOIICHHWE DPOJH-
TeNs ¢ MO-BHCOKA WJIM C TO-HUCKA CTOM-
HOCT Ha IPU3HAKa.

3.2.3. 'eHoTHNIHA XapaKTePUCTUKA
HA reHeTUYHHUTE pecypcu Npu
KOINPMHEHATA Nenepyaa B
bbarapus

Cnopen Petkov (1984, 1995) or
rojasiMO 3HA4YCHHE 3a IIOBUIABaHE edek-
TUBHOCTTa HAa CEJICKIHOHHHUTE MPOTPaMu
npu Bombyx mori L. ca renermunurte
OCHOBH BBPXYy KOHTO Ca W3rpajieHH
CHbBPEMEHHHUTE CHUCTEMH 3a CeJeKUHA |
pasBbXKAaHE Ha TMOPOIUTE, JHUHHUUTE U
XUOpUIUTE.

B T1O3m acnekr ¢ moguepraHa ak-
TyaJHOCT ca W3BBPIICHUTE TEeHETUYHU
uscaensanus B OChb — Bpana, cBbp3anu ¢
paslIupsBaHE Ha IO3HAHUATA M HATPYII-
BaHe Ha HOBa HayyHa HH(pOpManus 3a
U3MEHUYMBOCTTA, KOpEJIalMUTe U  per-
pecuuTe 3aBUCUMOCTH W yHaciense-
MOCTTa, CTENEHHTE Ha T'EHETUYHO pas-
JIUYMe, MO0 KOUTO CE pa3iuvyaBaT H3XO-
HuTe (Qopmm (MOpOaW, JTUHWHM) HA XHUO-
pUIHUTE KOMOWMHAIMM TIPU OCHOBHHTE
KOJIMYECTBEHU CEJICKLUOHHU IPHU3HALM,
npobiiema 3a xeteposuca B F; u HeroBute
KOMITOHEHTH U JIp.
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Bozchkova et al. (1996) investi-
gated the haemolymph lysozime activity in
16 silkworm breeds and its inheritance in
10 F; hybrids (Table 9). Lysozime is an
important agent of the natural resistance of
the insects. The results obtained clearly
bring out that there are significant
differences between the breeds and hybrids
as regards the haemolymph lysozime
activity. Generally the breeds, having plain
larvae and oval-shaped cocoons (Chinese
type) displayed a higher lysozime activity
than that observed in the breeds with
larvae having markings and elongated
cocoons (Japanese type). However there
are some breeds of the Japanese type,
having a higher lysozime activity. The F,
hybrids showed a partial dominance or
overdominance for the higher parent or
lower parent value.

3.2.3. Genotypic characteristics of
the silkworm germplasm
resources in Bulgaria

According to Petkov (1984, 1995)
the genetical bases of the modern systems
of silkworm breeding are of a crucial
importance for increase the breeding
programs efficiency.

In this respect very actual are the
genetic studies conducted at SES-Vratza,
connected with enlargement of the
knowledge and accommodation of new
scientific information on the changeability,
correlations, regressions, heritability, the
degrees of genetic difference between the
pure lines as for the basic quantitative
breeding traits, the problems of heterosis
and its components etc.



INonyuaBaHeTo Ha HayuyHa HHMOpP-
MaIys 1Mo TOPHUTE BBIPOCH IIIe CIIOMOTHE
Jla ce J00Me KOHIICTIMAIHA MPEJICTaBa 3a
TeHeTUYHATA JETEePMUHHPAHOCT Ha Haii-
BaXHUTE MPOAYKTUBHHU MTPU3HAINA U U3TPa-
AT €(pEeKTHBHH CHUCTEMH Ha CENEeKIUS |
pa3BBXKJaHE Ha TMOPOAWUTE, JUHUUTE U
XUOPHUAUTE MPU KOTIPUHEHATA TIeTIepyIa.

> Kopenanuu u perpecun Me:xmy
OCHOBHHTE KOJMYECTBEHH CEJTEeKIIMOHHHU
NpU3HALH.

Cropen pemuma micneapanust (Pet-
kov, 1984, 1995; Ignatova et al., 1998;
Petkov et al., 1999, 2005; Greiss et al.,
2002) ycTaHOBABaHETO Ha KOpENALUUTE U
perpecunTe MeXIy OCHOBHUTE KOJIHYECT-
BEHU CEJIEKIIMOHHW TpPW3HAIM B TIOMY-
JanMHATe Ha KOIMPHWHEHATa Merepyna Io3-
BOJISIBA JIa C€ MPEBUIAT Bb3MOXKHHUTE TEM-
MOBe Ha OTOOpa MapalielHO MO HAKOJKO
MIpHU3HAKA | JIa CE JIajic MPUHIIMITHA OIICHKA
3a TEPCMNEKTUBHOCTTA Ha TIOPOAHWTE W
JUHUATE, KaKTO W BB3MOXXHOCTHTE 3a
TSXHOTO yCHBHPIICHCTBAHE.

B To3u cMUCHI OT royisIMO 3HAYEHUE
3a TeopusATa W NpPaKTUKAaTa Ha MacCOBHS
0oTOOp B CEJCKIMOHHUTE MPOTPAMU TpPHU
KONpUHEHATa TerepyAa ca u3cieIBaHusITa,
OTHACSIIN CE€ 10 KOPENAIMOHHUS U perpe-
CHOHHUS aHaNIW3 Ha TpU3HAIUTE o0ycia-
BAIIM MPOJAYKTHBHOCTTa Ha MAaIIKYJIH,
cypoBa kompuHa u 0yoeno ceme. ETo 3aro
npe3 nociaennute 20 — 25 r. B OChb —
Bpama 0sixa W3BBpIICHHW 3aIBIOOYCHH
MPOyYBaHUS 3a YCTaHOBSBAaHE Ha Kope-
JAIMATE W PETPEecCHuTe IIPH OCHOBHUTE
NPOAYKTUBHM Tpu3Hamy Ha Hax 100
TIOPOJIU ¥ JINHUY, ChCTaBJIABAIIHN Hal 45 %
OoT TeHOGOHJAa Ha TOMyJAUUTE MpH
KOTNpUHEHAaTa Tenepyaa B brirapust.

CeroctaBuMa 0000mIeHa mH(pPOBa
nHbOpMaIMsT 3a CTOWHOCTHTE Ha TeHe-
TUYHHTE (Tg), (peHOTUNHUTE (Tpy) M Hapa-
TUIHUTE (T.) KOSHUIIMECHTH Ha KOpearlus
MEXIy Hal-BaXHHUTE KOJUYESCTBEHU Ce-
JEKIUOHHU TIPU3HAIM TPEICTaBsIME B
(Ta6a. 10) u (pur. 57).

Obtaining of scientific information
on the above subjects would contribute to
get  concepts about the  genetic
determination of the main productive traits
and to build effective breeding schemesfor
selection and maintenance of silkwok lines
and hybrids.

» Correlations and regressions
between the main quantitative breeding
characters

According to series of investigations
(Petkov, 1984, 1995; Ignatova et al.,
1998; Petkov et al., 1999, 2005; Greiss
et al., 2002) the determining of correlations
and regressions between the main
quantitative breeding traits in the silkworm
populations allows to forecast in some
extent the possible rates of selection effect
simultaneously for several characters and
to give a principle evaluation of the
potential of the breeds and lines as well as

about the possibilities for  their
improvement.

In this respect the investigations
about the correlative and regressive

analyze of the traits, determining the
cocoon, raw silk and eggs productivity has
a very big importance for the theory and
practice of the mass selection in the
silkworm breeding programs. That is why
detailed studies on determination of the
correlations and regressions between the
basic productive traits in more than 100
breeds and lines, making more than 45% of
the silkworm germplasm in Bulgaria have
been conducted during the last 20-25 years
at SES-Vratza.

Comparable summarized information
about the genetic (r,), phenotypic (r,,) and
paratypic  (r.) correlation  coefficients
between the main quantitative breeding traits
is presented in (Table 10) and (Fig. 57).
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Taoua. 10. Undopmanus 3a CTOHHOCTHTE HA FeHeTHYHHTE (I'y), peHOTHIIHUTE (Yp,) U
napaTunmHure (r.) KoepuIUeHTH Ha KOPeJIAIUs MeKIy Hali-BaKHUTE KOJTUYECTBEHU
cejiekUMOHHM mpusHanu (n = 120)

Table 10. Iformation for values of genetic (r,), phenotype (r;,) and ecological
(paratype) (r.) coefficients of correlation between the main quantitative selection
characters (n = 120)

Ipuznauu Kopenannonnu koepuumuenTu
Characters Correlation coefficients
T'ph Iy re

T

eryo Ha na}mena U TErJIO Ha KOHpI./IHeHaTa o0BHUBKa 106680933 | 104110631 | +0501-0.897
Cocoon weight and cocoon shell weight
T

C1VI0 Ha TIATIYYA 1 CRUIEHoct -0.146:0317 | -0.139-0296 | -0.067-0.191
Cocoon weight and shell percentage
T §

eryo Ha KOHpI/II-.ICHaTa 00BHUBKA U CBHJICHOCT 10.403-0.699 | 40.529-0.797 | +0.405-0.694
Cocoon shell weight and shell percentage
Terno Ha mHaliKyjda W ABDKMHA Ha KONPHHEHATa
HHUIIKA +0.445-0.763 | +0.398-0.724 | +0.409-0.698
Cocoon weight and filament length
Terno Ha KoONpHHEHAaTa OOBMBKA M AB/DKMHA Ha
KOINPUHEHATa HUIIKA +0.493-0.803 | +0.404-0.743 +0.444-0.667
Cocoon shell weight and filament length
CBHJICHOCT U IBJDKHHA Ha KOIIPUHEHATA HUILKA 104310507 | +0.404-0613 | +0.418-0.522
Shell percentage and filament length
T "

erJIo Ha HE.ILLIKyﬂaI/ITCFHO.Ha ﬂngaTa B E/IHA CHOCKA | 01s 0708 | 40.083-0.335 | +0.059-0.304
Cocoon weight and egg laying weight
CeuiieHOCT 1 Opoii siilia B €1Ha CHOCKa
Shell percentage and number of normal eggs per | -0.215-0.458 | -0.386-0.409 -0.199-0.378
laying
CBIUICHOCT i1 TeT10 1A FHUATA B eAHA CHOCKA -0393-0408 | -0.221-0.397 | -0.288-0.441
Shell percentage and egg laying weight
Terno u 6poii Ha siilaTa B €JHa CHOCKA
Egg laying weight and number of normal eggs per | +0.417-0.980 | +0.398-0.409 | +0.411-0.506
laying

BunmHo e, ye (eHOTHITHHUTE Kopena-
MM MEXIy BOJCIIUTE B CENCKIIMOHHUTE
NpOrpamMyl MpU3HAIM TETJIO HA MAIKyjia U
TErJI0 Ha KONpPUHEHaTa OOBHBKAa Ca IIOJIO-
JKUTEJIHU [0 XapakTep M CPaBHUTEIIHO
BHCOKHM 10 creneH (1, = 0.668 — 0.933).
AHanoruysa e nonyveHara nHGOpMaIys 1 3a
reHotunHuTe (r, = 0411 — 0.631) u
napatumHaTa kopenarys (r.= 0.529 — 0.797).
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It is evident that the phenotypic
correlations between the leading in the
breeding programs characters such as fresh
cocoon weight and cocoon shell weight are
positive and comparatively high (r,, =
0.668 — 0.933). Analogical is the
information obtained about the genotypic
(ry, = 0411 — 0.631) and paratypic
correlation (r.= 0.529 —0.797).



[lomyuenure pesynraTd HH TO3BO-
JsBaT Jla HalpaBUM H3BOJAA, Y€ TEHETHY-
HUTEC U CPEelOBU (PaKTOpH JCTSPMHUHHUPAT
TIOJIOKUTEITHU TI0 XapaKTep U BUCOKH IO
cTernieH (EHOTHUIHH KOpeJalud MEXIY
OCHOBHHUTE KOJMYECTBEHH CENEKIIMOHHN
MPU3HALK TETJ0 Ha MaliKyJa ¥ Teryio Ha
KONpUHEHaTa OOBUBKA U MPU3HAIUTE
TErJI0 Ha KOIPHHEHaTa OOBHMBKA W CBU-
JICHOCT ¥ OTOOPBT MO €IUHHST OT TSX e
W3MEHS M IPYTHS B CHINATa MIOCOKA.

[lonoxutenHu 1o XapakTtep U
BHUCOKH IO CTENEeH Cca U YCTaHOBEHHTE
(beHOTUTTHU, TCHOTUIIHH W TapaTHITHU
KOpeJlallud MEXAy MNPU3HAIUTE TErio Ha
MamKyjda W JIbIDKHHA Ha KONpUHEHaTa
HuIIKa (rp, = +0.445 - 0.763; r, = +0.398 —
0.724; r. = +0.409 — 0.698), Termo Ha
KOIpUHEHaTa OOBHMBKa W IBJDKMHA Ha
KOIpMHEHaTa HUIIKA (Ip, = +0.493 — 0.803;
r, = +0.404 — 0.743; r. = +0.444 — 0.667) u
CBIJICHOCT W JBIDKMHA Ha KONPHHEHATa
Huka (rp, = +0.431 — 0.507; r, = +0.404 —
0.613; r,=+0.418 — 0.522).

W npu Te3u mpuszHAM TeHETUIHHUTE
U cpenoBU (aKTOPH IETCPMHHHUPAT MOJO-
JKUTEIHU [0 XapakTep ¢ CPaBHUTEITHO
BUCOKH TI0 CTeTieH (PEHOTHUIHH KOpeJaluy,
PectL. OTOOPHT O BCEKH €IMH OT TSAX BOIH 10
M3MEHEHVE 1 Ha IPYTUTE B ChHIIaTa MMOCOKA.

B mportuBoBEC Ha rOpHUTE MpH3HALU
(beHOTUTIHWTE, TCHOTUITHUTE W TIAPATHITHUTE
KOpeNali MeXIy TMpU3HALUMTE TEro |
CBIJICHOCT Ha CypOBUTE TaIIKyJId ca
OTpHIIATEN TI0 XapakTep W CPaBHUTEIHO
HUCKH JI0 CPEIHM MO cTerneH (I, = -0.146 —
0.317; 1,=-0.139 - 0.296; 1. = -0.067 — 0.191).

OTOOPBT O CBUJICHOCT Ha CYPOBHTE
MAalKyJIXd BOAM M J0 OTciabBaHe Ha
PETNPOIYKTUBHUTE MpPHU3HALNN TPU KOMPH-
HeHarta nemnepy/a.

YcraHOBeHO €, Ye  KOpesaluuTe
MEXIly CBWJIEHOCTTAa M OpOST M TErJoTo Ha
HOpPMaJIHUTE siiflla B €7Ha CHOCKa ca OTpH-
LATEIHU TI0 XapakTep W HUCKH, CPEAHU U
BHCOKH IO CTEIIEH, COTBETHO Iy, = -0.215 —
0.458; r, = -0.386 — 0.409 u r, = -0.199 —
0.378 u 1y, = -0.393 — 0.408; r, = -0.221 —
0397 nr.=-0.288-0.411.

The results obtained allow us to
make the conclusion that the genetic and
environmental factors determine positive
and high phenotypic correlations between
the main quantitative breeding traits such
as fresh cocoon weight and cocoon shell
weight as well as between the traits shell
weight and shell percentage, therefore the
selection for one of them would change the
other in the same direction.

Positive and comparatively high are
also the correlations detected between the
cocoon weight and filament length
characters (r,, = +0.445 — 0.763;
+0.398 — 0.724; r. = +0.409 — 0. 698) shell
weight and filament length (rp, = +0.493 —
0.803; r, = +0.404 — 0.743; r. = +0.444 —
0.667) shell percentage and filament length
(rpn = +0.431 — 0.507; 1, = +0.404 — 0.613;
r.=+0.418 — 0.522).

In these traits the genetic and
environmental factors determine also
positive and comparatively high phenotypic
correlations, hence the selection for each one
of them would lead to change of the others in
the same direction.

In contrary to the above characters
the correlations between the traits fresh
cocoon weight and shell percentage are
negative and moderate to high in degree
(rph=-0.146 —0.317; 1, =-0.139 — 0.296; 1.
=-0.067 - 0.191).

The selection for shell percentage
leads also to decrease of silkworm
fecundity.

It is detected that the correlations
between shell percentage and the number
and weight of normal eggs in the laying are
negative and low, moderate and high in
degree, rpn = -0.215 — 0.458; 1, = -0.386 —
0.409 and r. = -0.199 — 0.378; r,, = -0.393
—0.408; r, =-0.221 — 0.397 and r. = -0.288
—0.411 respectively.
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W3uncieHnuTe BUCOKH TIO CTENEH U
MOJIOKUTENTHN 0 XapakTep KOoe()UIIHEeHTH
Ha KOpeNalys MEXIy BOJICIIUTE B CeleK-
[MUOHHUTE MPOTpaMH TpHU3HAIM TErjiIo Ha
Malkyjda W TerjJo Ha KONpHWHEHaTa o00-
BUBKAa TII03BOJISIBAT Ja C€ BOAM IeJe-
Haco4YeH cHucTeMaTHyeH OTOoOp caMo IO
€/IUH OT THX.

Tzenov et. al. (1995) ca ycra-
HOBWJIM, Y€ TI0 OTHOIICHHWE Ha (PEHOTHII-
HUTE KOpEeNaliil XPaHWTEIHUTE WHIEKCH
Morar ga Owbaar mud)epeHITUPAHU B IBE
rpynu (Tada. 11 m 12: 1) B mepBara rpyna
KOpEJIUpPAIH TOJOKUTEITHO TOMEXKAY CH
ca HOpMaTa Ha XpaHEHE, KOJIMYECTBOTO
MOThIIHATA W CMIITHA XpaHa, CMHJIae-
MOCTTa M CTEMeHTa Ha pacTeX. 2) BBB
BTOpaTa Tpyla, KOPEIHUpamy TOJIO0KH-
TEJIHO TIOMEXIY CH XPaHUTEIHH WHACKCH
ca CTeNeHTa Ha M3KAAHe Ha XpaHaTa M
KOe(PUIIMEHTUTE, XapaKTepU3HUpallyl Hew-
Hoto omnomotBopsiBane (ECS, ECI u
ECD). XpaHutenHUTe WHIEKCH OT IBETE
TPyIOH KOPEIHpaT CHOTBETHO B ITOBEYETO
CIIy4ayd BUCOKO OTPHUILIATEIHO TIOMEXKIY CH.
XpaHUTETHUTE UHIEKCH OT IIbpBara rpymna
KOpelupaT OT CBOsI CTpaHa BHCOKO IIO
CTETIeH W TIOJOXHUTEITHO MO XapakTep ¢
MPU3HALINTE, XapaKTePU3UPAIIH MPOIYK-
TUBHOCTTA, KaTO TETJI0 Ha TAIIKyJa, TErJo
Ha KONpHWHEHAaTa OOBWBKAa, J00WB Ha
NAIKyJIu OT eJHa KyTHHKa OyOeHo ceme H
TErJo Ha MallKyJlHaTa HUIIKa. Te Kope-
JUPAT CHIIO TaKa BUCOKO IOJIOKUTEIHO U
C Hall-BaXHUTE PETPOTyKTHBHY NMPU3HAIH,
KaTo Opoif M TErJI0 Ha HOpMAaJTHUTE SHIa B
cHockara. MHpaekcurte, XapakTepu3Hpaliu
OTIONI30TBOPSIBAHETO Ha XpaHarta B TIO-
BEUETO CIIy4ad KOpeTupaT OTPULATETHO
0 XapakTep ¢ Hal-BaKHUTE MPOIAYKTHBHU
Y peNpOAyKTHBHU MPU3HAIIH.
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The estimated high and positive
coefficients of correlation between the
leading breeding characters fresh cocoon
weight and cocoon shell weight allow to
conduct a purposive systematic selection
for only one of them.

Tzenov et. al. (1995) estimated that
the feeding indices could be differentiated
in two groups as regards the phenotypic
correlations (Tables 11 and 12 : 1) in the
first group, having positive correlations
between them are the feeding amount, the
food ingested and digested, digestibility and
the growth rate. 2) in the second group,
having positive correlations between them
feeding indices are the food ingestibility
and the coefficients, characterizing its
utilization (ECS, ECI u ECD). The feeding
indices of the two groups correlate in most
of the cases highly negative between them
respectively. The feeding indices of the first
group correlate itself highly and positive
with the traits, characterizing the pro-
ductivity, such as cocoon weight, cocoon
shell weight, fresh cocoon yield by one box
of silkworm eggs and filament weight. They
correlate also highly positive with the main
reproductive traits, like number and weight
of the normal eggs in the laying. The
indices, characterizing the food utilization
in most of the cases correlate negative with
the main productive and reproductive traits.



Ta6u. 11. Kopenanun Me:xay XpaHUTeTHHTEe MHAEKCH U HAKOH APYTM KOJMYeCTBEHH MPU3HAIM NPH nopoaaTta ot simoncku tun Cynep 1
Table 11. Correlations between the feeding indices and some other quantitative traits in the Japanese type line Super 1

1 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1 +0.746*%  -0.910%*%  +0.935** +0.720* +0.748* +0.418 -0.907*** -0.949**% -0.123(  -0.774*  -0.771%  -0.912**% +0.722*% -0.872**  +0.805*4 +0.184| +0.573% +0.152| +0.907** +0.471| -0.563] +0.715*X +0.346] +0.292
2 -0.602% +0.825%*** +0.070| +0.706*% +0.076| -0.770**  -0.790** -0.221 -0.685% -0.672% -0.077| +0.351] -0.690% +0.927** +0.154/ +0.669*  +0.033f +0.939** +0.448 -0.242| +0.913** +0.728*4 +0.176]
3 -0.817**¥  -0.866** -0.890**% -0.067|  +0.790* +0.540] +0.881** +0.689 +0.560| +0.812**% -0.715* +0.087| -0.892**4 -0.091] -0.379]  +0.522| -0.753* -0.474 +0.239]  -0.792*X -0.255[ +0.905**
4 +0.919**  +0.682% +0.342] -0.981* -0.943**4 -0.381] -0.859** -0.919**  -0.989**X +0.465( -0.778%  +0.627% +0.104/  +0.514] +0.217| +0.779* +0.322 -0.475(  +0.747* +0.464 +0.188]
5 +0.468/ +0.051) -0.090] -0.028] -0.364] -0.907** -0.824**  -0.938**% +0.339]  -0.716* +0.070,  +0.592% +0.313( +0.152 +0.587% +0.162 -0.642% +0.609* +0.318] +0.057|
6 +0.066) -0.559 -0.651% +0.672% -0.284) -0.413]  -0.839**4 -0.870**% -0.495( +0.861** +0.193 +0.778*  +0.375 +0.795*| +0.498| +0.059| +0.939**X -0.055 +0.385]
7 +0.063 -0.114 -0.067 -0.132 -0.512 -0.109 +0.041] -0.067| +0.059 +0.009 +0.056(  +0.349] +0.902** +0.018| -0.088| +0.084] +0.058 +0.016]
8 +0.922%*+ +0.426) +0.482)  +0.795* +0.992**X -0.352] +0.273] -0.545] -0.083] -0.384| -0.668% -0.727* -0.242 +0.379) -0.665* -0.027| +0.131]
9 +0.203] +0.837*  +0.755" +0.919* -0.675% +0.884** -0.133] +0.188] -0.416]  +0.023] -0.835**  -0.424 +0.387| -0.621% -0.480] -0.212]
10 -0.222 +0.553 +0.551] +0.264] +0.076] +0.224] +0.001] -0.308] -0.010] -0.117| +0.074 +0.220] -0.506 -0.552 +0.266|
11 +0.882**  +0.897** -0.196| +0.787*4 -0.430) -0.010| -0.042]  +0.105 -0.474f  -0.125( +0.837** -0.386| -0.225 +0.136|
12 +0.943**4 +0.431] +0.543 -0.418] +0.543 -0.312] -0.098] -0.054f +0.005 +0.967** -0.650% -0.471 +0.066]
13 -0.382 +0.076] -0.356 -0.114 -0.251) -0.167|  -0.729*  -0.200] +0.608%  -0.700**| -0.465| -0.076|

1 — 3amoxen Ha 1 Oy0a mpe3 V BB3pact uepuudeB JuctT Mulberry leaf supplied during the fifth instar (mg); 2 — moremHaTa ot 1 0y6a mpe3 mera BB3pacT xpana Food ingested
during the fifth instar (mg); 3 — crenen Ha u3sbkIaHe Ha yepHuueBus jaucT Leaf ingestibility (%); 4 — cmistHa ot 1 6y0a npe3 meta Bb3pact xpana Food digested during the fifth
instar (mg); 5 — npubnu3uTenHa cmunaemMocT Approximate digestibility (%); 6 — creneH Ha pactexx Growth rate (mg); 7 — unaekc Ha koHcymarms Consumption index (mg); 8 —
ECS 3a npupacr Ha Oy0ata npe3 xpanutennus nepuoa ECS for body gain (%); 9 — ECS 3a o0pa3yBane Ha konpunena ooBuBka ECS for silk shell (%); 10 — ECI 3a npupact Ha
oy6ata ECI for body gain (%); 11 — ECI 3a o0pa3yBane Ha xonpuneHa ooBuBka ECI for silk shell (%); 12 — ECD 3a npupact Ha O0ybata ECD for body gain (%); 13 — ECD 3a
oOpasyBane Ha konpuHeHa ooBuBka ECD for silk shell (%); 14 — npupact Ha Oy6aTa npe3 nera Bp3pacT Body gain during the fifth instar (mg); 15 — npoabKUTENHOCT Ha TIeTa
BB3pact 5" instar duration (h); 16 — xwu3HeHoCT Ha Gy6uTe Pupation rate (%); 17 — Teryo Ha cypoBus mamkyn Fresh cocoon weight (mg); 18 — Tero Ha KonpHHeHaTa 0OBUBKA
Cocoon shell weight (mg); 19 — cBunenoct Cocoon shell percentage (%); 20 — no6uB Ha namkynu ot 1 KyTuiika 0yoeHo ceme Fresh cocoon yield by 1 box of silkworm eggs
(kg); 21 — rerno Ha kakaBuaara Pupa weight (mg); 22 — % usxpbspuanu nenepynu Moth emergence %; 23 — Opoit Ha HopmanHUTE siifa B cHockata Number of normal eggs in the
laying; 24 — Terno Ha HOpMaNHUTE siiia B cHockata Weight of the normal eggs in the laying (mg); 25 — npmkuHa Ha namkynHaTa HumKa Filament length (m).



Ta6u. 12. Kopenanuu Me:xx1y XpaHUTeTHUTEe MHACKCH U HAKOH APYTM KOJMYeCTBEHH MPU3HALY NPH MOPOAATA OT KUTAalicku THI Xeca 2
Table 12. Correlations between the feeding indices and some other quantitative traits in the Chinese type line Hessa 2

1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1 | +0.881%** +0.174 | +0.680%* | +0.899*** | +0.839%** | -0.986*** | -0.990%** +0.195 -0.217 -0.589% | -0.921%** | +0.857*%* -0.505 +0.081 | +0.822%** [ +0.901*** | +0.180 +0.796** | +0.847*** | +0.218 +0.398 +0.397 [ +0.825%**
2 +0.274 | +0.306 +0.279 +0.889%** | -0.887*** -0.269 -0.162 -0.160 -0.440 -0.665% +0.203 -0.516 +0.143 | +0.907*** | +1.000%** [ +0.235 | +0.933*** [ +0.870*** [ -0.173 +0.031 +0.462 +0.666*
3 -0.249 -0.474 -0.703%% | +0.979%** | +0.992%** -0.475 +0.276 -0.521 +1.000%** -0.320 +0.833%** | +0.046 -0.749%* -0.450 +0.069 -0.653% -0.794%* -0.335 -0.402 -0.337 -0.814 %%
4 +0.256 +0.392 +0.263 -0.585% -0.273 +0.072 +0.045 -0.253 -0.223 +0.106 -0.079 +0.194 +0.277 +0.397 +0.085 +0.217 +0.002 +0.106 +0.391 +0.204 +0.287
5 +0.755%* +0.374 -0.435 -0.587* +0.755%% | +0.873%** -0.829%%** +0.205 +0.382 +0.394 +0.289 +1.000%** | +0.602* -0.031 -0.657* +0.613* | +0.708%* | +0.537 +0.801%*
6 +0.848*** -0.281 -0.929%** -0.033 +0.042 -0.718** -0.667* +0.003 -0.541 +0.054 | +0.841%** | +1.000%** [ +0.370 | +0.898*** [ +0.812*** [ +0.068 | +0.586* | +0.583* | +0.858***
7 -0.734%* -0.742%* +0.036 -0.398 -0.387 -0.583* +0.271 -0.515 +0.644* [ +0.803** | +1.000%** | +0.145 | +0.905%** | +0.884*** | -0.129 +0.629* +0.311 +0.685*
8 +0.967*** | -0.648* +0.306 +0.515 | +0.895%%** -0.309 +0.666* +0.057 | -0.888%*** -0.672% +0.125 -0.293 -0.847*** | -0.123 -0.294 -0.297 -0.751%*
9 -0.316 +0.342 +0.450 | +0.942%** -0.295 -0.109 -0.126 -0.243 -0.507 +0.054 -0.769** -0.782%* -0.339 -0.322 -0.033 -0.790**
10 +0.192 -0.262 -0.223 -0.137 -0.282 +0.148 +0.051 +0.931%** | +0.469 -0.343 -0.001 +0.607* | +0.351 +0.156 +0.314
11 -0.332 +0.311 -0.041 +0.571* +0.179 -0.182 +0.543 +0.806%* -0.381 -0.194 +0.542 | +0.735%* +0.239
12 +0.383 +0.133 +0.135 -0.429 +0.057 -0.570* -0.317 -0.540 -0.428 -0.326 -0.640%* -0.820%**
13 -0.308 +0.895%** | +0.075 -0.711%* +0.098 +0.063 -0.516 -0.691%* -0.347 -0.212 +0.762%* -0.517

1 — 3anoxen Ha 1 Oy6a mpe3 V BB3pacT yepHuueB muct Mulberry leaf supplied during the fifth instar (mg); 2 — morssiHaTa OT 1 Oy0a mpe3 nera Br3pact xpaHa Food ingested
during the fifth instar (mg); 3 — crenen Ha u3smKAaHe Ha yepHUYeBws jucT Leaf ingestibility (%); 4 — cmnsiHa ot 1 6y6a mpe3 mera Bp3pacT xpaHa Food digested during the
fifth instar (mg); 5 — npubnm3uTenna cmunaemoct Approximate digestibility (%); 6 — creren Ha pactex Growth rate (mg); 7 — unaekc Ha koHcymarus Consumption index
(mg); 8 — ECS 3a npupact Ha Oy0ara npe3 xpanurennus nepuoa ECS for body gain (%); 9 — ECS 3a o6pa3ysane Ha xonpuneHa o0BuBka ECS for silk shell (%); 10 — ECI 3a
npupact Ha 0ybara ECI for body gain (%); 11 — ECI 3a o6pa3yBane na konpuneHa o6BuBka ECI for silk shell (%); 12 — ECD 3a npupact na 6y6ara ECD for body gain (%);
13 — ECD 3a o6pasyBane na xomnpuHeHa ooBuBka ECD for silk shell (%); 14 — npupact Ha OybOarta mpe3 nera Bb3pacT Body gain during the fifth instar (mg); 15 —
TPOIBIKUTENHOCT Ha meTa Bh3pacT 5" instar duration (h); 16 — xu3HeHocT Ha 6yGuTe Pupation rate (%); 17 — Terno Ha cyposus namkyn Fresh cocoon weight (mg); 18 —
Terso Ha KonpuHeHata oosuBKa Cocoon shell weight (mg); 19 — ceunenoct Cocoon shell percentage (%); 20 — no6us Ha mamkyu ot 1 kyTuiika 6yoeno ceme Fresh cocoon
yield by 1 box of silkworm eggs (kg); 21 — Terno Ha kakaBugara Pupa weight (mg); 22 — % uzxBbpuanu nenepyau Moth emergence %; 23 — Opoli Ha HOPMaJHUTE Sifla B
cHockata Number of normal eggs in the laying; 24 — terno Ha HopMmanHuTe siiia B cHockata Weight of the normal eggs in the laying (mg); 25 — IbKMHA Ha MAIIKYyJIHATA
uutika Filament length (m).




Taba. 13. PerpecnoHnn Koe(puIMeHTH MeKITY OCHOBHUTE KOJMYECTBEHH
cejiekMOHHM mpusHanu (n = 120)

Table 13. Regression coefficients between the main quantitative
breeding characters (n = 120)

Ipuznauu PerpecnoHHu Koe(uuueHTH
Regression coefficients
Characters Rxy Ryx
T §
eryo Ha ncfmn(yna U TErJIo Ha KOHpI./IHeHaTa 00BHBKa 3.063 - 4.011 0.020 - 0.266
Cocoon weight and cocoon shell weight
T
erJIo Ha nz'iLuKyna U CBHJICHOCT 0,015 - -0.081 1,095 - -1.398
Cocoon weight and shell percentage
Terno Ha Konpm.IeHaTa 00BUBKA U CBHJIEHOCT 0.014 - 0.022 6.780 - 11.865
Cocoon shell weight and shell percentage
Terso Ha ncfmn(yna U JbJDKUHA Ha KOINPUHEHATA HHUIIKA 0.696 - 1.403 0.176 - 0.343
Cocoon weight and filament length

Wzuncnenure perpecnoHHH Koedwu-
nueHTd (Rxy u Ryx) npu enHa 3HaunTenHa
4acT OT reHo(oHa Ha MOMYyNAUUTE TPH
konpuHeHara nenepyaa (Taou. 13) mo3so-
JSBAT J1a CE€ MPOTHO3MpPa C KaKbB MPOIEHT
e Ce YBENMYM WM HaMaJld MpOosABaTa Ha
JIaIeH KOJIMIEeCTBEH MPU3HAK MIPHU U3MEHe-
HHUE Ha KOPEJIUPAIIUS C HEro JAPYT MPU3HAK.

BugHo e, We mpu yBenMYCHUE Ha
MpU3HAKa TErJI0 Ha CypoBus mamkyni ¢ 1 %
TErJIOTO Ha KOTpHHEHaTa OOBHBKa IIe Ce
yBemrun ¢ 0.020 — 0.266 %, a cBuieHocTTa
me ce Hamam ¢ 1.095 — 1.398 %. Ot cBos
CTpaHa WbK C YBEJIMYaBaHE TEIVIOTO Ha
namkyia ¢ 1 % JbbKuHATa Ha KONPHUHEHATA
Hutka e ce yseranuu ¢ 0.176 — 0.343 %, a
ObK TP yBEIWYaBaHE Ha TErJIOTO Ha
KolprHeHaTa oO0BuBKa ¢ 1 %, cBHUIEHOCTTa
mie ce yBenan ¢ 6.780 — 11.865 %.

» VYHacjaensiBaHe HAa OCHOBHHTE
KOJIMYEeCTBEHH CeJIeKIIMOHHU MPU3HAIN

Cnopen pemuna uicnensanus (Petkov,
1984, 1995; Natcheva and Petkov, 1996;
Petkov et al., 1999, 2001, 2003, 2004, 2005)
e(eKTUBHOCTTA Ha CHCTEMHUTE 32 CENEKIINS 1
TEMIIa Ha TeHETHYHHUS TPOrPeC MPU KOMPH-
HCHATa TenepyAa ce Oompeness A0 roysma
CTETICH OT TeHETWYHOTO pa3HOoOOpa3ue Ha
OCHOBHHUTE TPOAYKTUBHH TIPU3HAIM B
001I0TO (PEHOTHUITHO pazHOOOpa3HeE.

The regression coefficients calculated
(Rxy and Ryx) in a considerable part of the
silkworm germplasm (Table 13) allow to
forecast with what percentage would be
increased or decreased the values of a
quantitative trait after change of the other
trait, correlating with it.

It is evident that with increase of
fresh cocoon weight by 1 % the shell
weight would be increased with 0.020 —
0.266 %, and the shell percentage would
be decreased by 1.095 — 1.398 %. On the
other hand with cocoon weight increase by
1 % the filament length would be increased
with 0.176 — 0.343 %. The shell weight
increase by 1 % would lead to shell
percentage increase with 6.780 — 11.865 %.

» Heritability of the main
quantitative breeding characters.

According to a number of research
(Petkov, 1984, 1995; Natcheva and Petkov,
1996; Petkov et al., 1999, 2001, 2003,
2004, 2005) the effectiveness of breeding
systems and the silkworm genetic advance
rate are determined in a big extent by the
genetic divergence of the main productive
characters in the general phenotypic
diversity.
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B To3u pazmen mpencraBsme 00600-
IICHA HAay4YHa WHQOpMaIus 32 KoeuIueH-
tute Ha yHacimemsemoct (h) mpu enma
3HauutenHa 4act (Hax 50 %) or TeHo-
(hoHIa Ha TOMyNaUUTE TIPU KOIPHUHEHATa
nenepy/aa.

YcranoBeno Ge, ue h’, oTpassBamu
aJIUTUBHOTO TCHETUYHO pa3Hoo6pa3He npu
pa3IUYHUTE TOMyJallud Ha W3CIICABAHUTE
MIPU3HALIA BapUPAT B IIUPOKH TPAHUIU, HO
C W3BECTHH 3aKOHOMEpHOCTH. B TO3M
acrekt h” ce sBsBa creruduUeH TreHe-
TUYEH MMapaMeThp 3a BCsAKa MOIMyJamus,
METOJ] Ha pa3BBXKIAaHE M YCIOBUSI Ha
orrexnane (Petkov, 1995).

HezaBucumo ot TOBa TpHM OTHOCH-
TETHO €JHaKBH _YCJOBHA Ha cpelara,
BeTMYMHATA HA h® NPH OTJETHHTE KONH-
YECTBEHH CEJICKIMOHHU TpU3HAIM Ha
KONpUHEHATa IMenepyaa ca CPaBHUTEITHO
noctossHHH. CieqoBaTeTHO Bb3 OCHOBA Ha
HAIIUTE MHOTOTOJUINIHU  W3CIIE/IBaHUS
BBPXY YHAcCJeIseMOCTTa Ha OCHOBHHTE
KOJIMYECTBEHN CEJICKIIMOHHU TPHU3HALN
npu Bombyx mori L. e HambJ1HO BH3MOKHO
Jia ce M3BBPLIN Knacn(pm(aum MO BEJINYH-
HaTa Ha cToiiHocTHTe 3a h® (Tab.a. 14).

[Ipemmaranara or Hac Kiacudu-
Kalus Ha HaW-BAXHUTE KOJIHYECTBEHU
CEJICKIIMOHHH TIPU3HAIM 10 BEJIMYMHA Ha
h’ e ¢ BaXHO HAYYHO-TEOPETHYHO U
HAYYHO-TIPUJIOXKHO 3HAYCHHE KaKTO 32
W3II0JI3BAHE HA TEHETHYHHS MapaMeThp 3a
ChCTaBSHE W W3MOI3BAHE HA TEHETHKO-
CTaTHCTUYECKH MOJENN 3a MPOTHO3WpaHe
eekTHBHOCTTa Ha OTOOpa (TCHETHYHUS
nporpec) Mo OnpeeNieHr MPHU3HALM, TakKa
W 3a IUIAHUPAHE Ha CEJICKIIMOHHWUTE U
Pa3BBIHH MPOTPaMU TIPU KONPHUHEHATA
nenepy/aa.

» CreneHd Ha TeHETHYHO pa3-
JIMYHe NPH OCHOBHHMTE KOJMYECTBEHH
CeJIeKIIMOHHU NPU3HAIM MeXKAY PpPoau-
TeJckuTe GopMH HA XMOPMIHM KOMOM-
HallY HA KONIPUHEHATA Nenepyaa
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In this unit we present summarized
scientific 1nf0rmat10n about the heritability
coefficients (h?) in a considerable part

(more than 50 %) of the silkworm
germplasm populations.
It was estimated that the b’

manifesting the additive genetic divergence
of the characters investigated in the different
populations vary in a broad limits, but Wlth
some regularities. In this respect the h’
appears to be as a specific genetic parameter
for each population, breeding method and
rearing conditions. (Petkov, 1995).

Irrespective of the above, the h’
values in the different silkworm
quantitative  breeding characters are
relatively permanent in comparatively
equal environmental conditions. Therefore
based on our many-years studies on the
main silkworm Bombyx moril quantitative
breeding traits inheritance it is completely
p0551ble to make a classification as regards
the h? values (Table 14).

The suggested by us classification of
the main quantltatlve breeding traits as
regards the h® value has an important
scientific-theoretical and scientific-applied
meaning for using the genetic parameter in
making of genetic-statistical models in
order to forecast the selection -effect
(genetic advance) at particular character as
well as to plan the silkworm breeding
programs.

> Degrees of genetic difference
in the main silkworm quantitative
breeding characters between parents of
silkworm hybrid combinations.



Taba. 14. Knacuduxanusi Ha KOJIMYECTBEHUTE CeJTeKIUOHHU MPU3HALM MO
BeJIMYHHA HA CTOMHOCTHTE 3a h

Table 14. Classification of quantitative breeding traits according to the

value of h’
IHpusnann Yuacaeasemoct
Heritability
Characters Bucoka Cpenna Hucka
high medium low
h’* > 0.5 h*=0.25-05 | h’=0.1-0.25
T
CI0 A MatKysia 0.373 - 0.488
Cocoon weigh
Terso Ha KOHpI/II-'ICHaTa 00BHBKa 0.507 - 0.808
Cocoon shell weight
CBHJICHOCT Ha TAIIKyJia 0.504 - 0.621
Shell percentage
06
I bJDKMHA Ha KOIIPUHEHATA HUILIKA 0.376 - 0.481
Total filament length
H
eNPEKbCHATA AbJDKUHA HA KOIPHHEHATA HUILIKA 0.392 - 0.431
Unbreakable filament length
0 deni
JJ,'.e CITHA .( emer). Ha KOTIPUHEHATa HHUIIKA 0.393 - 0.401
Filament size (denier)
T
.erno Ha KOl.'IpI/IHeHaTa HHMILIKa 0.384 - 0.447
Filament weight
Broit -
POl HOpMaJIHH siiflia B eHa CI-'IOCKa 0.119 - 0.241
Number of normal eggs per laying
T -
er.no Ha HOPMAJIHUTE siiila B e[IHfi CHOCKa 0.414 - 0.464
Weight of the normal eggs per laying
)
I/ISI/IO.J'[OFI/I'-ICH Opak B CHO?}KI/ITC . 0.157 - 0.247
Defective eggs percentage in the laying

Cmopen Petkov (1995, 1996) m
Petkov et al. (1999, 2000) Bce omie He
CBIIECTBYBaT TEOPETUYHH U EKCTICpPHUMEH-
TaJHW BB3MOKHOCTH 3a ONpeleisHe Ha
TOYHHS Opodl Ha MHOXECTBOTO TCHU,
00yClaBsIy /JaJeH KOJIMYECTBEH MpPU3HAK
Ha KONPHWHEHaTa Nenepyaa, 10 KOHTO Ce
pasnuuaBar  poauTenckure ¢GopMH  Ha
XUOPHIHUTE KOMOMHALIMH.

According to Petkov (1995, 1996)
and Petkov et al. (1999, 2000) still there
is no any theoretical and experimental
possibilities to determine the difference
between parents of a hybrid as regards the
number of many genes, responsible for a
particular silkworm quantitative trait.
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HeszaBucumMo 0T TOBa TBBPACHHE
npe3 mnepuoma 1995 — 2000 r. ce
M3BBPIINXA 33ABI0O0YCHN H3CIEIBAHUS 32
W3MEpBaHE CTEleHTa Ha TEeHETHUYHO pa3-
audre MexAy XuOpumam GopmH, Upes
ompezeNsHe HA MUHUMAaIHUS Opoi TreHw,
N0 KOUTO C€ pa3indyaBaT POIUTEIHTE UM
N0 JaJeH KOJMYECTBEH MpPH3HAK upe3
m3non3Bane Qopmynara Ha Casle and
Wright (mo Rokitskii, 1978).

Tasm ¢dopmynma B cpaBHEHHE C
npemtoxkeHnTe oT Serebrovskii u Burten
(mo Rokitskii, 1978) ce sBsBa cpas-
HHUTEITHO 1Mo-yao0Ha npu Bombyx mori L.,
HeJomycKama cyOeKTHBHO ONpeAessiHe Ha
peleCHBHUS U IOMUHAHTHUS POJIUTEIL.

CernocraBuma mudposa wuHOpMa-
U 32 YCTAaHOBEHHS OT HAC MHHHMAJICH
Opoil TeHW (epeKTHBHU (HaKTOpH) IO
KOMTO C€ pa3lndaBaT pOAMTEIUTE Ha
XUOpUIHM KOMOWHAIMK TIPH TpPU3HAIUTE
TErJI0 Ha TAIlKyJa, TeTJI0 Ha KOMPHHEHATa
00BHBKa, CBUJICHOCT U ABJDKHHA Ha KOIIPH-
HEHaTa HUIIKA MPH Pa3IMIHA CE30HH Ha
OyOoxpanene npeacrassame B (Taou. 15).

Bugno e, ye ce HabnronaBa U3BECT-
Ha M3MEHYMBOCT Ha MapameTbpa, Xapak-
TepHU3MpaIl MUHUMAIIHUSL OpO¥ TeHH, HO B
OOJIIMHCTBOTO OT CIy4YaWTe ChBIafe-
HUETO € CPaBHHUTETHO OJIM3KO M TIOKa3Ba,
Ye CPaBHUTEIHO MalbK OpOW T€HH BIHSAT
BbpXY (GOpMHpPaHETO Ha  HM3YUYCHHUTE
NpU3HALIH.

MunHuManHusi Opoi TeHH, 10 KOUTO
ce pa3nnyaBaT U3XOgHUTE GOpMH B
XUOPUTHUTE KOMOWHAITMN TIPH YHACTIEIsI-
BaHETO Ha MPU3HAKA TETJIO0 U CBHJICHOCT Ha
namkyna ce Kkoinebae Mexny 1, mpu
TErJoTO Ha KONpUHEHaTa OOBUBKA —
Mexay 2 u 3. V3MeHuHMBOCTTa Ha TIEHE-
TUYHHASA TTapaMEThp MOXE Jla ce OOSICHH C
eKCIIPECHBHOCTTa Ha TEHHUTE, BIMSCIIH
BBPXY JaJCH MPU3HAK, O0YCIOBEHHU KaKTO
OT TSAXHOTO B3aMMOJICHCTBUE, Taka M OT
paznuYHaTa peakisd Ha TEHOTHIIA KbM
YCIIOBHSTA HA CpeAara.
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Irrespective  of this  conclusion
during the period 1995 — 2000 some
detailed investigations on measuring the
degree of genetic difference between
hybrid forms through determining the
minimal number of genes their parents
differ as regards a given quantitative
character by using the Casle and Wright
formula (according to Rokitskii, 1978).

This formula in comparison with
those suggested by Serebrovskii and
Burten (according to Rokitskii, 1978)
appears to be more convenient in the
silkworm, Bombyx mori L., not to allow a
subjective determining of the recessive and
the dominant parent.

Comparable information about the
minimal number of genes (effective factors)
the parents of hybrids differ in the cocoon
weight, shell weight and filament length
characters in different silkworm rearing
seasons are presented in (Table 15).

It is evident that some changeability
of the parameter, characterizing the
minimal number of genes is observed, but
in most of the cases the coincidence is
comparatively high, manifesting that a
comparatively small number of genes
influences on the formation of the traits
studied.

The minimal number of genes the
parents of the hybrids differ in the
inheritance of fresh cocoon weight and
shell weight characters varies between 1 in
the former and 2-3 in the later.
Changealility of this genetic parameter
could be explained with gene expression
their interaction and different genotype
reaction forward environmental condition.



Ta6u. 15. CTeneHu HA TeHeTUYHO pa3jinyMe MPH OCHOBHUTE KOJIMYECTBEHH
CeJIEKIIMOHHY MPU3HALM MEKAY POAUTEICKUTE (POPMHU HA XMOPUAHH KOMOMHALMH
NpH KONPHHEHATA Mernepyaa

Table 15. Degrees of genetic difference in the main quantitative breeding traits
between parents of hybrid combinations in the silkworm, Bombyx mori L.

MunnmasieH Opoii reHH 110 KOUTO ce pa3jim4aBart
Ipu3nanu Minimal number of genes differing
IIpoaer JIsto Ecen
Traits Spring season Summer season Autumn season
Bpoii IpuonsBuresmo |  Bpoii pnéausn- Bpoii Ipnéausn-
Number | Approximately | Number TeJIHO Number TeJIHO
Approximately Approximately
Terno Ha namkyna 0.38- | 0.44- | 0.26- 1
Cocoon weight 0.92 0.88 0.93
Terno Ha
KOIPHHEHATa
Cocoon shell ' ' '
weight
CBujIeHOCT 0.47- 1 0.43- 1 0.49- 1
Shell percentage 0.91 0.88 0.99
JbmxuHa Ha
KOMpHHEHaTa 1.77- 1.94- 1.25-
HUIIKA 2.95 23 2.11 23 2.95 23
Filament length

» TpaHcrpecuu NpH HAKOM KO-
JIMYECTBEHH CEJIEKIIMOHHU MPU3HAIIA HA
KONIPUHEHATA Menepyaa

[Ipe3 nocnenuute 15 — 20 r. B OCH
— Bpama pemuna m3cinenoatenu (Petkov
and Long, 1987; Petkov, 1995; Petkov
et al., 1999, 2000, 2004) ca u3BBLPIIWIU
MPOYYBAHUS 332 YCTAHOBSBAHE BH3MOXKHOC-
TUTE 332 OTOOP U M3MOJI3BAHE B CEICKIIMOH-
HUTE TPOrpaMH Ha IIOJIOKHUTEITHO TPaHC-
TPECUBHU WHAWBHIN 10 OCHOBHHUTE KOIH-
YECTBEHU MpHU3HANN O0YCIABAIIH MPOTyK-
TUBHOCTTA Ha MAIIKYJIA ¥ CypOBa KOIPHUHA.

KonuuecTBeHOTO  HM3pakeHHE Ha
TPAHCTPECUUTE € OIPEICIICHO Ype3 CTe-
TICHTA Ha TPOSIBIICHUE HA JaJIeH KOJIHYECT-
BeH npu3Hak B F, xubpuaHara xomOuHa-
us Haj Hai-moOpus pomurten (HP) u ot
Opost (decToTara) Ha MOJOKUTEITHO TPAHC-
TPECUBHUTEC WHIUBUAM B TMOIyJIANHUsATA

» Transgressions in some silk-
worm quantitative breeding characters

During the last 15-20 years at SES-
Vratza some investigations to determine
the possibilities for selection and further
use in the breeding programs of positive
transgressed individuals as regards the
main quantitative traits, determining the
cocoon and raw silk productivity have
been carried out by a number of researches
(Petkov and Long, 1987; Petkov, 1995;
Petkov etal., 1999, 2000, 2004)

The quantitative expression of the
transgressions was determined by the
degree of expression of a given
quantitative trait in F, over the best parent
value (HP) as well as the number
(frequency) of the individuals, manifested
positive transgression in the population.
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(Petkov, 1995). Crenenra u yecToTara Ha
TIOJIOKUTEITHUTE TPAHCTPECHU TIPU  OC-
HOBHHTE KOJHYECTBCHH  CCJICKIIMOHHU
OpU3HAIIM  MPEJCTaBAME MOOTACTHO 3a
nBata moja (Tao.. 16).

YcraHoBEeHO €, 4Ye TMPOSIBUTE Ha
IMMOJIOXKUTCIHU TPaHCTPECUH IIPpU IIPU3HA-
IIUTE TErJI0 Ha TAIKyJa, TerJI0 Ha KOIPH-
HeHaTa OOBHMBKA W CBWJICHOCT HA WHIIUBH-
JUTE OT pa3nuyHute F, KOMOWHAIMH C
y4acTHeTO Ha TOPOJY W JIMHWH OT TEHO-
(oHIa Ha TIOMyNAIMHTE TPH KONpHHEHATa
nenepyJa Bapupa B CPAaBHUTEIHO IMIHPOKU
TPaHUIM KAKTO TIO CTEMEH, TaKa | 110 YeCTOTa.

Cnopen Petkov (1995) wusmenun-
BOCTT2 HA TCHETHYHWTE TapaMeTpH, Xa-
paktepusupany crernenTa (Dtr) u gectoTata
(Ftr) ma Tpancrpecunre B F, xubpumanu-
NOMyJIallii Ha KOIIPUHEHAaTa TMenepynaa ce
OIpeNieNisl OT Pa3IMYHUTE HUBA HA TPOJYK-
THUBHOCT Ha POJIUTEIICKHUTE JINHUH.

(Petkov, 1995). The degrees and frequency
of positive transgressions are presented in
(Table 16), separately for main gnan-
titative characters at each sex.

It was detected that the positive
transgressions expression in the cocoon
weight, shell weight and shell percentage
characters varies in comparatively broad
limits both in their degree and frequency
for individuals from separate F,
combination with participation silkworm
races and lines from silkworm germplasm.

According to Petkov (1995) the
changeability of genetic parameters, cha-
racterizing the degree (Dtr) and frequency
(Ftr) of transgressions expression in F,
silkworm  hybrid  populations  were
determined by the different production level
of the parental lines.

Ta6a. 16. IlonokuTeTHE TPAHCTPECHH NIPH OCHOBHUTE
KOJIMYeCTBEHH CeJTeKIMOHHM MPHU3HALN

Table 16. Positive transgressions in the main
quantitative breeding characters

n CremneH Ha YecToTa Ha
Mpu3nanu TpaHcrpecus TpaHcrpecus
Characters Degree of Frequency of
transgression (Dtr) % transgression (Ftr) %
? 3 ? 3 Q 3
Terno Ha mamkya 60 60 | 8.17 -19.18 - | 4.97 -15.19 -
Terno Ha KonpuUHEHaTa 60 60 | 4.97 - | 5.09 -394 - | 4.49 -
00OBHBKa 27.77 28.13 28.88 29.35
Cocoon shell weight
CBUJICHOCT Ha Malikyja 60 60 | 1.70-9.91 | 1.35-8.51 | 6.67 - |5.56 -
Shell percentage 26.69 33.75
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BugHo e, ye cremeHTa Ha IIOJO-
JKUTEITHUTE TpaHCTpecuu Bapupa ot 8.17 —
29.93 % u 9.18 — 30.11 %, cpOTBETHO NpHU
KEHCKaTa M MBXKarta cyOrpyma Ha
MpU3HaKa Terjio Ha manikyjia, peci. 4.97 —
27.77 % n 5.09 — 28.13 % mpu npuzHaKa
TerJo0 Ha KoNpHHEeHaTa oOBuBKa u 1.70 —
991 % u 135 — 851 % npu npuzHaka
CBUJIGHOCT Ha CypoBUTe Hamkyau. CUIHO
ce Kosebae M YecToTara, ChOTBETHO OT
497 — 20.09 % u 5.19 — 20.66 % 3a
OpU3HaKa TEerjI0 Ha TMallKyJa IpH
JKEHCKUTE U MBKKHUTE WHIWBHUIW, PECI.
394 — 28.88 % u 4.49 — 29.35 % npu
NpU3HaKa TErJI0 Ha KOIpUHEHaTa OOBUBKA
u 6.67 — 26.69 % u 5.56 — 33.75 % npu
IPU3HAKa CBUJIEHOCT.

[lo mnpaBwio cpaBHUTENIHO Hail-
BUCOKH CTOMHOCTH Ha T'eHETUYHHTE
napametpu Dtr u Ftr ca orbenszanu B F,
XUOPUIAHNTE TOMYJIalnH, TP KOUTO €AHA
OT  POIWTEICKUTE JIMHUM  OTCTHIBA
YYBCTBUTEIHO IO CTOHHOCT Ha IpPU3HAKa
oT mo-xo0pwust poxuten (HP).

CobriocraBuMa 1mgppoBa HHPOpMAIHS
32 W3MEHYMBOCTTa U BB3MOXKHOCTUTE 32
0TOOp Ha ENUTHHU IUIEMEHHH MAIIKYJIX [IPU
M3y4YCHHUTE OCHOBHU KOJIMUECTBEHH CENEKLIMOH-
HU npu3Haiy npezcrassMe B (Taou. 17).

JanHnte 3a OoTOpaHUTE  EIUTHH
TIAIIKYJIM 32 TUIEMEHHM EJH, Bapupamiyd OT
18.45 — 27.48 % mipu xeHckaTa cyOrpymna u
ot 18.29 — 27.93 % npu MbxKara cyOrpymna
MOKa3BaT, Y€ CBIUECTBYBaT MHOTO H0OOpU
ChYETaHMs MEXIy BHCOKHTE Terjla Ha
HaUIKyJIuTe M KONpHHEHuTe 00BMBKU. ETO
3a1o oTOOpsT B F, U criesBamyTe reHepanuu
MOXKE Jla C€ BOAM CaMO IO €AWH OT Te3U
NpHU3HAIM — TETJI0 Ha KOMPHHEeHaTa OOBUBKA
(Petkov, 1995; Petkov etal., 2000, 2004).

Bugno ¢ u, We mpu orbopa Ha
BHCOKOIIPOIYKTUBHM CHHTETUYHU  CEJICK-
[IMOHHYU TOMyJallMi ONTUMYyMBT Ha Bapu-
paHe € B IpaHHLIMTE: 3a MpH3HaKa TErIO Ha
namikyna 2325 — 2857 mg 3a >KEeHCKUTE U
2046 — 2428 mg 3a MBXXKUTE UHAUBUIY, a IPU
IpHU3HAKa TErIO Ha KONPUHEHAaTa OOBHUBKA,
ChOTBETHO 525 — 618 mg 1 519 — 609 mg.

It is evident that the degree of
positive transgression in the cocoon weight
varies from 8.17 — 29.93 % and 9.18 —
30.11 %, for the female and male sub-
group respectively, from 4.97 — 27.77 %
and 5.09 — 28.13 % in the shell weight and
from 1.70 — 9.91 % and 1.35 — 8.51 % in
the shell percentage. The transgression
frequency also varies from 4.97 — 20.09 %
and 5.19 — 20.66 % in the cocoon weight,
from 3.94 — 28.88 % and 4.49 — 29.35 % in
the shell weight and from 6.67 — 26.69 %
and 5.56 — 33.75 % in the shell percentage
character.

As a rule the highest values of the
genetic parameters Dtr and Ftr were
detected in the F, hybrid populations,
where one of the parental lines had
considerably lower value of the trait than
the better parent value (HP).

Compared information about the
changeability and possibilities for selection
of elite cocoons in the main quantitative
selection characters studied is presented in
(Table 17).

The data about selected cocoons,
varying from 18.45 to 27.48 % in the
females and from 18.29 to 27.93 % in the
males show that there exist some very
good combinations of high cocoon and
shell weights. That’s why the selection in
F, and the subsequent generations could be
conducted only for the cocoon shell weight
(Petkov, 1995; Petkov etal., 2000, 2004).

The results obtained manifest also
that in the selection of highly productive
hybrid populations for further breeding the
optimal variation limits are 2325 — 2857
mg and 2046 — 2428 mg in the cocoon
weight and 525 — 618 mg and 519 — 609
mg in the shell weight for the females and
males respectively.
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Ta6a. 17. U3MeHYMBOCT HA MPU3HALMTE TErJ10 HA MALIKYJIA U TerJio Ha
KONIPHHEHATA 00BMBKA NMPH eJINTHU HHIUBHMIM ¢ ONTHMAJIHO ChYeTaHUe Ha
NpHU3HALMTE

Table 17. Changeability of the cocoon weight and shell weight characters in elite
individuals with optimal combination of the traits

Kpbcrockn EnnTan namkymau Terjo Ha namky.aa TerJ10 Ha KOpUHEHATAa 00BUBKA
Elite cocoons % Cocoon weight mg Shell weight mg
Crosses Q g Q Q 3
F, 18.45- 18.29- 2325-2857 | 2046-2428 | 525-618 519-609
27.48 27.93

» Pa3pa0oTBaHe M U3N0JI3BaHe HA
MOJeIN 32 MaTeMaTH4iecKa TMPOrHo3a
e(peKTHUBHOCTTA Ha OTOOpPa W IIOTeH-
NUAJHUTE BH3MOKHOCTH HA XHOPHIHM
MOTOMCTBA HAa KOMPUHEHATA Ienepy/aa

B OCb - Bpama pemura wu3cre-
noBater (Petkov, 1995; Natcheva and
Petkov, 1996; Petkov and Natcheva,
1997; Natcheva etal., 1997, 2001; Petkov
et al., 1999, 2001, 2004), u3ron3Baiiku ycra-
HOBCHUTE TEHETUYHH IapaMeTpH, XapakTe-
puzupanm_Kopenaruure (r) M yHacIemse-
Moctta (h”) Ha OCHOBHHMTE KOJIMYECTBEHH
MPU3HAIM pa3paboTBaT U M3MOJI3BAT MOJIEIH
33 MaTeMaTHYeCKa MPOrHO3a KaKTo Ha CeyleK-
[MOHHUSI €(DEKT MO OMNPECNICH BOJCII KOJIH-
YeCTBEH MPH3HAK, TAKa U Ha MOTCHIMATHHUTE
BB3MOXKHOCTA Ha XHUOPUIHUTE MOTOMCTBA, C
MOMOIIITA Ha CEJICKIMOHHH HHJICKCH.

W3non3BaHeTo Ha MaTEMaTHYECKH MO-
JICITU 32 TIPOTHO3HMPaHE e(PEKTUBHOCTTA HA OT-
0opa 1o JaJIcH KOJMYECTBEH MPU3HAK T03BO-
7B CBHCTABSHETO HA KOHKPETHH CEJIeK-
I[MOHHM TPOTPaMHU, BOJCIIH JIO TIOBUIIABAHE
e(peKTHBHOCTTa M YCKOpSIBAHE TEMIIAa Ha Ce-
JICKIIOHHATA W Pa3BbJIHA JICHHOCT TPH Ch3-
JIaBaHEe HAa HOBU M YCHBBPIICHCTBAHE HA Ch-
IICCTBYBAIMTE MMOPOH, JIMHUHA U XHOPHIN
KOTIpHHEHH OyOH.

PazpaboTennre MaTeMaTHIECKH MO-
JISNIM 3a MareMaTH4YecKa MPOrHO3a Ha Io-
TEHIUATHUTE BH3MOKHOCTH Ha XUOPUIHU
MOTOMCTBA, C TIOMOIITA HA CENCKIUOHHH
UHJIEKCH JIaBaT BB3MOXKHOCT 3a IMpEleHKa
Ha M3XOJICH XMOPHUICH MaTepHan KakTo 3a
HY)KIUTE Ha CEJCKIMATA IPU Ch31aBaHETO
HA HOBU TOPOAM U JIMHUU 1O TIpea-
BApUTEITHO 3aJaJ[CHH TCHOTHITH, TaKa W
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» Working out and wuse of
models for mathematical forecasting the
selection effect and the silkworm hybrid
offspring potential

At SES — Vratza a number of
investigations (Petkov, 1995; Natcheva
and Petkov, 1996; Petkov and
Natcheva, 1997; Natcheva et al., 1997,
2001; Petkov et al., 1999, 2001, 2004),
have been carried out in order to work out
and use some models for mathematical
forecasting the selection effect on a leading
breeding character as well as the potential
of hybrid offspring through breeding
indices, while using the already determined
genetic parameters, characterizing the
correlations (r) and heritability (h?) of the
main quantitative characters.

The use of mathematical models for
selection effect forecasting at particular
gnantitative character allows making of
concrete breeding programs, leading to
increase the efficiency and speeding up the
rate of selection-breeding work in creation
of new and improvement of the existing
silkworm breeds, lines and hybrids.

The developed mathematical models
for hybrid offspring potential by the help
of breeding indices allow to evaluate the
initial hybrid material for breeding of new
breeds and lines by preliminarily gived
genotype as well as directly for making
new high-productive commercial F,
hybrids.



JUPEKTHO 3a Ch3JlaBaHE Ha HOBH BHCO-
KOIIPOAYKTUBHU F; poMHIIIIEHH XHOPHIH.

> PaspaborBaHe W H3MOJ3BaHe
Ha MOJe/IU 32 KOMIUIEKCHA OlleHKa Ha
NopoAM, JIMHUM M  XuOpuam Ha
KOIIPHHEHATA Nenepyaa

[Ipe3 mepmoma 2003 — 2005 . B
OCBb — Bpana ca u3BbpIIeHH 3a1bJI0049EHH
MIPOYYBaHUs 32 M3MON3BaHE Ha MOJENH 32
KOMIIJICKCHA OLICHKA KakKTO Ha IOPOIUTE U
JVHUUTE OT TEHETUYHUTE PECYpPCH, TaKa U
Ha HOBOCBH3HAINCHU XHOpUAM TPH KOII-
punenara mnenepyna (Petkov, 2003;
Vasileva etal., 2005; Petkov et al., 2005).

W3nomn3BaHuTe CTaTUCTHYECKH METO-
I 32 OLEHKAa W PaHTyBaHE HAa IMOPOIUTE,
JUHUUTE U XUOpUIUTE HA KOIPHHEHAaTa
nernepysa, ¢ HOMOIITA Ha NOAYMHEHH (PyHK-
[IHOHAJIHM W OLIEHPYHU WHIEKCHU Oasupaiiy
Ce BBPXY JeceT OT Hail-Ba)KHUTE KOJU-
YECTBEHH IMIPU3HALM, T03BOJIABAT UACHTUDH-
IIUPAHETO W W3MOJ3BAHETO Ha Hal-moOpuTe
B CEJICKIIMOHHUTE MPOTPaMH.

B TO3M acmekT OT W3BBPIIECHUTE
NPOYYBaHUS 33 yCTAaHOBSIBAaHE Ha OOIIUTE
(TOTadHM) MHIEKCH BBPXY LI Ha0Op OT
226 mopoau W JMHUU TpPU TEHETUYHUTE
pecypcH Ha KOIpHHEHaTa TIenepyna B
brarapust 6e ycTaHOBEHO, Y€ Ha IIbPBUTE
10 mecTa ¢ Hall-BUCOKH TOCTOMHCTBA ca &8
ObATapcK M 2 TMOPOAW, HMHTPOILYLHpPAaHU
or Erumer, a na mspBure 20 wMecrta,
ChOTBETHO 14 Obirapcku, 4 WHTPOMYIIH-
panu ot Eruner u 2 ot Ykpaiina (Ta0.1. 18).

» Working out and wuse of
models for complex silkworm breeds,
lines and hybrids evaluation.

During the period 2003 — 2005 T.
some detailed studies for using models for
complex silkworm germplasm breeds,
lines and hybrids including new created
hybrids evaluation have been carried out at
SES — Vratza (Petkov, 2003; Vasileva
etal., 2005; Petkov et al., 2005).

The wused statistical methods for
silkworm breeds, lines and hybrids
evaluation and gradation by the help of
subordinated functional and evaluation
indices, based on 10 of the most important
quantitative characters allow to identify
and use the best ones among them in the
breeding programs.

In this respect the studies on
detection of the general indices in all 226
silkworm germplasm in Bulgaria breeds
and lines manifested that the first 10
positions were occupied by 8 Bulgarian
breeds and 2 strains, introduced from
Egypt, while the first 20 positions were
occupied by 14 Bulgarian breeds, 4 breeds
introduced from Egypt and 2 from Ukraine
(Table 18).
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Ta6a. 18. Haii-1o0pu mopoau ot reHo()oHAa HA MOMYJIALMUTE NPH KONMPUHEHATA

nenepyaa B OCb - Bpana

maintained at SES - Vratza

Table 18. The best accessions from the silkworm germplasm,

Ilopoaa Hoxunnen OuenbyeH OO0 nHAEKC PanryBaHe Ha
yHkumnonanen HHIEKC nopoaure
HHACKC Total
Accession Subordinated Evaluation Cumulative Gradation of the
functional index index index accessions
Svila 2 59,46 11,75 71,21 1
Mereffa 2/2 58,73 11,59 70,32 2
E 48 58,74 11,52 70,26 3
Vratza 2002 58,46 11,58 70,04 4
Vratza 35/1 58,37 11,52 69,89 5
Hessa 2/1 58,22 11,51 69,73 6
E1l 58,28 11,40 69,68 7
Mereffa 2/1 57,92 11,46 69,38 8
Vratza 35/2 57,84 11,40 69,24 9
Vratza 2012 57,52 11,35 68,87 10
Hessa 2/2 57,39 11,30 68,69 11
Vratza 2003 56,98 11,30 68,28 12
CN 1/AS 56,70 11,25 67,95 13
Ukraine 19 56,74 11,17 67,91 14
Hessa 2 56,71 11,20 67,91 15
Super 1/1 56,64 11,17 67,81 16
ShVv 2 56,64 11,12 67,76 17
E 31 56,55 11,14 67,69 18
E7 56,46 11,15 67,61 19
Ukraine 14 56,35 11,09 67,44 20
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» Ilpoy4yBaHusi BbPXY XeTepo3Hca
W HeroBUTe KOoMnoHenTn npu F; xudpuau
HA KONMPHHEHATA Tenepyaa

[Ipe3 mocnemnure 15 r. B OChb —
Bpara ca u3BbpIiecHn MHOTOOPOIHH TIPOYY-
BaHMS 32 OIEHKA Ha XETepPO3UCa U HErOBHUTE
KOMITOHEHTH MPH OCHOBHHUTE KOJIMYECTBEHU
npu3Hany Ha Fy xubpuau xonpuHeHu Oyow,
W3NWTAaHA TIpe3 pa3lIMuHH  CE30HH Ha
orriexxaane (Petkov, 1995, 1997; Petkov
and Natcheva, 1996, 1997; Petkov et. al.,
1999, 2003, 2004; Tzenov et. al., 2000,
2002; Natcheva et. al., 2000, 2005).

Cropen  Petkov (1995) Takapa
TIOCTAaHOBKA Ha CKCIIEPUMEHTATIHATa paboTa
Ch3/laBa BH3MOXKHOCT JIa C€ JIajie TIpe/ICTaBa
HE caMO 3a Xapakrepa Ha TEeHETHIHHS
KOHTPOJI ~ BBPXY JafeH TPOAYKTHUBEH
NpU3HAK, HO MW 3a W3MCHYMBOCTTa Ha
TCHETUYHUTE MapaMeTpH.

VYCTaHOBEHO €, Y€ MpH OCHOBHUTE
KOJIMYECTBEHH MPHU3HAIIM TETJI0 Ha MAaIIKyJIIa,
TErJI0 Ha KOTIPHHEHaTa OOBUBKA, THDKIHA U
TErJI0 Ha KOMPWHEHATa HUINKA, KaKTO U TPH
MPOYKTUBHOCTTA Ha TIAIIKYJIH, ABSIBAIIA CE
WHTETpaicH KOJIWYECTBEH IMPH3HAK Ce Hao-
JIFOJIaBaT OTYETIIMBH TPOSBH HAa XETEPO3UC
KakTO CIOpsSMO  CpeIHaTa  POJUTEIICKA
ctortHOCT (MP), Taka U CIIpsIMO POIUTENS C
M0-BHUCOKA CTOMHOCT Ha Tpu3Haka (HP).

BbB BCHYKM Cly4an KOraTo Xere-
posuckT B F; e mo-cuimHO m3pa3eH ce Hao-
JIFOJIABA U MO-CUITHO U3pa3eHa jenpecus B Fy.

[lokazaTennre 3a CTeneHWTe Ha
nmomuaupane B Fy (hp,) u F, (hp,) mokazsar,
Ye XeTepO3WCHT 3acsrai] M3y4eHUTE KOJH-
YECTBCHU TPHU3HAIM C€ JBJDKA HAa CBPBX-
nomuaupadeto (hp; > 1) u enucraruyHuTe
renan BiammozeictBus (hp, < hp;). Or
eMUCTATUYHUTE TEHHHW B3aUMOJICHCTBHSA C
OTHOCHTEITHO Hail-BA)KHO 3HAUCHHWE ca
JmoMuHaHTHO-ToMuHaHTHHTE (dd) W anu-
TUBHO-ZIOMHHaHTHUTE (ad), a OT JBaTa THIA
reHHU edektu — nomuHaHTHUTE (d), KOUTO
ca C MOJIOXKUTEIICH 3HAK U YCUJIBAT MPOSIBUTE
Ha TIPU3HAITATE.
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» Studies on the heterosis and its
components in silkworm F; hybrids.

For the last 15 years a number of
researches on the heterosis evaluation in F;
hybrids and its components with respect to
the main quantitative traits values in
different rearing seasons have been
conducted at SES — Vratza. (Petkov,
1995, 1997; Petkov and Natcheva,
1996, 1997; Petkov et. al., 1999, 2003,
2004; Tzenov et. al., 2000, 2002;
Natcheva et. al., 2000, 2005).

According to Petkov (1995) this
formulation of experiments gives a
possibility to evaluate not only genetic
control of separate productive character
but to assess the changeability of genetic
parameters.

It was detected a comparatively high
heterosis expression, both for the mid-
parent value (MP) and the higher parent
value (HP) as regards the main quantitative
traits, such as cocoon weight, shell weight,
shell percentage as well as the complex
character fresh cocoon yield by one box of
silkworm eggs. In all the cases where the
heterosis expression in F; was higher the
depression in F, was higher also.

In all cases when heterosis in F; is
higher, a bigger depression is determined
in Fz.

The parameters about degrees of
dominance in F; (hp;) and F, (hpy)
manifested that the heterosis, concerning the
quantitative characters studied was due to the
over dominance (hp; > 1) and epistatic genes
interactions (hp, < hp;). Among the epistatic
genes interactions the most important
meaning have dominant-dominant (dd) and
the additive-dominant (ad). From the both
types of genes effects a higher importance
have the dominant one (d), which are
positive and lead to a higher expression of
the character.



[Tpunaraaure 8 OCb — Bparia metoau
3a OLIEHKAa M aHalIu3 Ha xerepo3uca B Fy,
Jemnpecusita B F,, crenennre Ha JOMUHUpaHe
B F; u F, u rennure edextn npu yHacie-
JsIBaHEe JaBaT BB3MOXKHOCT Ja CE MHOJIy4H
KOHIIENIIMAJIHA MpeJCcTaBa 3a I'€HETHYHATa
JETEPMUHUPAHOCT Ha HaW-BaXHUTE KOJIH-
YeCTBEHH NpH3HAIM U IJIaHUpa ONTHMallHA
CeNIeKIIMOHHA Iporpama.

3.2.4. U3nuTBaHe M OLICHKA HA
0BbJITrapCKH NPOMMIILTICHU
xuopuau 0yom

Cpennute CTOMHOCTM Ha  Haii-
BXHUTE KOJMYECTBEHW MpH3HALU MPH
OBITapCKHU MMPOMUIILIEHH, XHOPHUIU, KOUTO
ce  OTrjIexigar B TpakTHKarta  ca
npencraBenu B (Tadua. 19). [Ipe3 Bpeme Ha
W3NUTBaHUATAa OyOUTE ca OTIIICKIAHU TIPH
yCIoBUs, OMU3KKM 1O Te3W B IIMpPOKATa
npaktuka. [lo oTHOmIeHWe Ha TpU3HAKa
MPOABIDKUATEITHOCT Ha JIAPBEHUAT MEPUOJ
HE Ca YCTaHOBEHH CBINECTBEHH PazIUUIUs
MEXAy U3nuTaHute Xxuopuau. [Ipoabmku-
TEJIHOCTTA Ha TeTa Bh3pacT o0aue ¢ 3HaYH-
TEJIHO To-KpaTka npu terpaxudpuaa (KK
x Xeca 1) x (Becnenm 2 x I'eprana 2) u
00p. Chmuar xubpua € mokasan U Io-
BHCOKa JXKM3HEHOCT Ha OyoOwmrte. [[0OMBBHT
Ha MAKyJId OT €IHa KyTHuKa OyOeHO
ceMe € 3HAaYHTeJIHO TMO-HUCBHK IIpH
xubpuaure Bpana 35 x Mepeda 2 u 06p. u
(Cymep 1 x Bpana 35) x (TB x Mepeda 2)
u oOpaTHaTa KPBCTOCKA, TJIABHO MOPaad
MOo-HUCKaTa O KW3HEHOCT Ha  Oyowure.
Xubpuaure Bpama 35 X Mepepa 2 wu
obpatHaTa kpbcTocka u (Cymep 1 x Bpara
35) x (TB x Mepeda 2) u oOpaTHaTta
KPBCTOCKAa MMAT 3HAYUTEIHO I0-BHCOKU
CTOWHOCTH Ha TMpHU3HAIIUTE TErJIO Ha
MaIKyJa, TErJ0 Ha KONPHHEHaTa OOBUBKa
1 % CBWJICHOCT Ha CYPOBHTE MAIKYJIH.

Hsxon ot xubpuamrte ca M3MUTaHU
NpHU YCIOBUATA HAa MPOBOKAIIMOHEH PEKUM
3a  OTriuexjgaHe Ha  OyOure  mpes
MIOCTIETHUTE JIBE Bh3pacTH B CHCTEMaTa Ha

Applied at SES Vratsa methods for
valuation and analysis of heterosis in Fj,
depression in F, and degree of dominance
in F; and F, and gene effect in inheritance
gives us a possibility to obtain an idea for
genetic determination of main quantitative
characters and planning of optimal
selection program.

3.2.4. Testing and evaluation of
Bulgarian commercial silkworm
hybrids

The average values of main
quantitative characters of some Bulgarian
F, commercial hybrids which are given to
the farmers are presented in (Table 19).
The larvae were reared under conditions,
closed to those at the field level. There are
no significant differences between the
hybrids regarding the larval duration. The
5" instar duration is significantly shorter in
the four-way hybrid KK x Hesa 1 x
Vesletz 2 x Gergana 2 and the opposite.
The same hybrid manifested also higher
pupation rate. The fresh cocoon yield by
one box of eggs was significantly lower in
the hybrids Vratza 35 x Merefa 2, Super 1
x Vratza 35 x TV x Merefa 2 and the
opposite, due mainly to the lower pupation
rate. The hybrids Vratza 35 x Merefa 2 and
Super 1 x Vratza 35 x TV x Merefa 2 had
significantly higher single cocoon fresh
weight, shell weight and shell percentage.

Some Bulgarian silkworm hybrids
were also tested under adverse rearing
conditions during the last two instars at the
State Executive Agency for Variety
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Ha MACAC, karo moiydeHUTe pe3yiaTaTu
ca ocoueHu B (Tadua. 20 u 21). Jlannure
NoKa3BaT, Y€ B  YCJIOBHATAa  Ha
MIPOBOKAIIIOHHUAT PEKUM Ha OTTIICKIAHE
mBara terpaxuopuma (KK x Xeca 1) X
(Becnmerm 2 x I'eprama 2) m oOparHara
kpbecrocka U (KK x AC) x (Becner 2 X
'eprana 2) u obparHara KpacTocka MMaT
3HAYUTEIHO TI0-BHCOKA >KU3HEHOCT Ha
OyoOute B cpaBHeHHe ¢ xubOpuaa Cynep 1 x
Xeca 2 (KOHTpoOJIA), MOKATO pa3THIHsITA
MEXITy  XUOpUAWTE TI0  OTHOIICHHE
CTOMHOCTHTE Ha MpPH3HALUTE TErjIo Ha
MarKyJsa, Terjao Ha KolpuHeHaTa 0OBUBKa,
% CBWJCHOCT, IB/DKMHA © TErJo Ha
KONpYWHEHAaTa HUIIKA Ca HEeCHIIECTBEHMU.
Ilo-HuckaTa >KM3HEHOCT TpU XHUOpHAa
Cymmep 1 x Xeca 2 e gmoBema W 10
MOJy4YaBaHETO Ha II0-HUCKU JOOWBU Ha
HAIIKyJId ¥ TPEeX OT €AHA KyTHUKa OyOeHo
ceme. Mmaliku BIpeaBH] TOPENOCOYCHUTE
JAaHHHW, C e OCHUTYypsiBaHe CTaOWITHH
JMOOMBU Ha TAIIKYJId B MpakTHKaTa Mpe3
nepuoga 2000-2005 r. OCh - Bpama e
npou3Bexaana OyOeHO ceme TJIaBHO OT
xubpuaure Cymep 1 X Xeca 2 u oOpaTHarta
kpbcTocka u (KK x Xeca 1) x (Becner 2 x
I'eprana 2) u oOpaTHaTa KPHCTOCKA, KATO
MONydeHUTE  pe3yNTaTH  HOTBBPIUXa
MIPAaBHITHOCTTA HA TOBA PEIICHHE.

B OCb - Bpama cp3gaBaHeTo Ha
HOBU BHCOKONPOIYKTHBHU XHOpuan OyOu
NpeACTaBlIsABa €IUH HENPEeKbCHAT MpOIeC.
[Ipe3 mepuoma 1997 - 1999 r. Petkov et
al. (2000) ca wu3BBPUIIA CTAHITMOHHO
W3IIMTBAaHE Ha Cepus HOBH JBY, TPU U
tetpaxubpunu (Tada. 22 u 23). Pesynra-
TUTE MOKa3axa, 4e HOBUTE XHOpHIM MMAT
MHOIO BHUCOKH CTOWHOCTUTE Ha Hail-
BXXHUTE KOIMYECTBEHU TMPU3HAIM U
nmpeBB3Xokaar koHTponara Cymep 1 X
Xeca 2. He ca ycTaHOBEHM ChHIIIECTBEHU
pasnuyus MEXIy JABY, TPH U TeTpa-
XUOpHINTE, C M3KIIOYCHHE Ha MPHU3HALUTE,
XapakTepu3upald PenpoayKTUBHUTE CIO-
COOHOCTH, KOUTO WMAT IO-BHCOKH CTOM-
HOCTH TIPH TPH U TETPaxXHOpUANTE B CpPaBHE-
HHE C TIPOCTHUTE JBYTIOPOTHHA XUOPHIH.
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Testing and the results obtained are shown
in (Tables 20 and 21). The data mani-
fested that the two four-way hybrids,
namely KK x Hessa 1 x Vesletz 2 x
Gergana 2 and KK x AS x Vesletz 2 x
Gergana 2 had much higher pupation rate
than the hybrid Super 1 x Hessa 2 under
the adverse larval rearing conditions, but
the differences between the hybrids in

cocoon weight, shell weight, shell
percentage, filament length, filament
weight were negligible. The lower

pupation rate in the hybrid Super 1 x
Hessa 2 reflected in lower fresh cocoon
and raw silk yield by one box of silkworm
eggs. Taking these results into account, in
2000 — 2005 years SES-Vratza has pro-
duced silkworm eggs from the hybrids KK
x Hessa 1 x Vesletz 2 x Gergana 2 and
Superl x Hessa 2 and the opposite in order
to ensure a reliable cocoon yield to the
farmers. The field results confirmed this
decision.

The breeding of improved and new
silkworm hybrids is a continuous process
at SES-Vratza. During the period 1997-
1999 Petkov et al, (2000) tested series of
new highly productive double, three-way
and four-way silkworm hybrids under
laboratory condition. (Tables 22 and 23).
The results manifested that the new
hybrids surpassed the standard (Super 1 x
Hessa 2) in most of the quantitative
characters and their values were
comparatively very high. There are no
significant differences between the double,
three and four-way hybrids, except for the
fecundity characters which are higher in
three and four-way crosses, compared with
the double hybrids.



Ta6a. 19. Ycpeanenn JaHHM 32 IPOSIBaTa Ha ObJArapcKku npomuulienu F | xubpuam oyou.

Table 19. Average data for the performance of Bulgarian commercial F | hybrids

Xuopun Hpoabikuren | Ilpoxbixuren Kuznenocr Jlo0uB Ha Terno na Terno na CBuieHocr
HOCT Ha HOCT Ha neTra Ha OyouTe CYpOBH HEVTIN B KONPUHEHATa | HA MAIIKYJa
JIapBeHI/[ﬂ B])3paCT ﬂameJIH oT OGB“BKa
ﬂepnon e€aHa KyTl/lﬁKa
O0yOeHo ceme
Hybrid Larval Fifth instar Pupation rate Fresh cocoon Cocoon Shell weight Shell
duration duration yield by 1 box of weight percentage
(h) (h) (%) eggs (kg) (€3] @ (%)
(GK2|)< X HI) x (V2 x 651 185 95.80 3453 1.992 0.422 21.18
S’S x G2) x (KK x 679 182.50 96.51 33.88 1.990 0.452 22.71%
Super 1 x Hessa 2 662.50 195+ 89,51 %% 35.04 2.065 0.458 2218 *
Hessa 2 x Super 1 663 196* 90.38%* 33.10 1.988 0.433 21.78
Vratza 35 x Mereffa 2 671 199%* 73.57%x 28.21%%x 2.116* 0.477* 22.54*
(,\%)x V35) x (TV x ND 194* 67.32% % 26.94%% 2.107* 0.475% 22 54%
g,;g)x M2) x (S1 x ND 194* 81.45%xx 27.75%%x 1.857 0.429 23.10%*
g;'; x AS) x (V2 x 679 192 88.57%xx 32.87 2.028 0.435 21.45
(AVSZ) x G2) x (KK x 679 184.30 90.70%* 33.47 2.005 0.421 21.00

* P< 0.05;**P<0.01;***P<0.001.




Ta6u. 20. CToiiHOCTH Ha KOJIMYeCTBEHUTE MPU3HALM NMPH ObJIATAPCKH NPOMMILIEHH XUOpuaAn 0you npu

HeﬁﬂaFOHpHﬂTHH YcdioBusa Ha OTIVIC/KAAHE MPE3 Y€ETBLPTA U II€TAa Bb3PacT

Table 20. Quantitative characters values in Bulgarian commercial hybrids under adverse rearing condition during

the IV and V instars
Xuépuau 7Kusnenocr na TerJio Ha cypoBusi Terso Ha CauiieHOCT Jo6uB Ha cypoBH
OyouTe NAKYJI KONpPUHEHATa NALIKYJI4 OT eIHA
00BHBKA KyTHiika 0y0eHo ceme
Hybrids Pupation rate Fresh cocoon weigh Shell weight Shell percentage Fresh cocoon yield by 1
(%) (2 ® (%) box of eggs (kg)
(KK xHI) x (V2 x GQ2) 88.13 1.954 0.413 21.43 33.46
(V2 x G2) x (KK x HI) 83.84 2.023 0.417 20.99 32.77
(KK x AS) x (V2 xG2) 84.98 1.969 0.405 20.55 32.30
(V2 xG2) x (KK x AS) 87.46 2.023 0.407 20.33 34.49
Super 1 x Hessa 2 38.09 1.921 0.408 21.28 21.19




Ta6u. 21. CToiiHOCTH Ha MPU3HALUTE, XapaKTepPU3UPAILH NAIIKY/JIHATA HULIKA MPH HeOJaronpuaTHH YCJOBUSA HA

OTIJIexk/IaHe Ha OyOuTe Mpe3 YeTBbPTA U MeTa Bb3pacT

Table 21. Cocoon filament characters values under adverse rearing
condition during the IV and V instars

Tersio Ha | CeBuwieHoct | JbJKHHA Terso Ha Jebennna Pasmort- Panneman Jlo6uB Ha cypoBa
Xubpuaun CYyXHAT HA CyXHUSAT Ha NalIKYJIHA Ha BaeMOCT HA Ipex KONPHHA OT eHA
MALIKYJI MALIKYJI NANIKYJHA | TAa HUIIKA | NAIIKYJIHa KyTHiiKka 0y0eHo
Ta HUIIKA Ta HUIIKA ceme
Hybrids Dry Dry
cocoon cocoon Filament Filament Filament Raw silk Raw silk yield by 1
weight shell ratio length weight size Reelability | percentage box of eggs
@ (%) (m) ® (denier) () (%) (kg)
(KK xHI)*x(V2xQGQ2) 0.876 49.12 1080 0.325 2.65 76.23 37.05 5.142
(V2 xG2) x (KK x HI) 0.823 48.56 1178 0.379 2.75 87.41 45.98 5.583
(KK x AS) x (V2 xG2) 0.847 49.86 1186 0.356 2.73 86.14 42.25 5.520
(V2 xG2) x (KK x AS) 0.833 48.65 1169 0.342 2.70 84.10 40.96 5.47
Super 1 x Hessa 2 0.757 47.30 972 0.308 3.05 85.51 40.68 3.146




Ta6u. 22. CpaBHHMTEeIHO U3NUTBAaHE HA OBJITrapCcKM ABOIHHU, Tpoiinu u TeTpaxudopuam 0you (Ilo Ilerkos u koa., 2000)

Table 22.Comparative study on the performance of double, triple and four-way Bulgarian hybrids
(According to Petkov et. al., 2000)

Xuopuan JIronumoct KuzHenocr Ha Hpoabirxurennocr | JoGpokadyecTBeHU Jlo6uB HAa NALIKYJIH OT eJHA
oyoure HA JIAPBEHU NAMIKYJIH KyTHiika 0y0eHo ceme
nepuos
Hybrids Hatchability of Pupation rate Larval Good quality Fresh cocoon yield per box
Eggs (%) (%) stage duration (h) cocoons (kg)
(%)

AS x TV 98.91*** 95.98 680 95.67 44.297***

TV x AS 98.03 97.50%* 680 95.62 44, 157%**

AS x Mereffa 2 98.41 96.83* 681 96.67 45.072%**
Mereffa 2 x AC 98.63* 95.78 682 96.24 44.515%**
Vratza 35 x TV 99.16%** 95.46 685 95.64 44.999%**

TV x Vratza 35 98.23 96.49* 686 95.46 43.466%**
Vratza 35 x Mereffa 2 99.02%** 96.36* 686 97.05 45.437%%*
Mereffa 2 x Vratza35 98.23 94.24 687 97.35 42.841%**
CpenHo 3a JBOWHHTE

xubpuau 98.58%* 96.08* 683 96.21 44.348***
Double hybrids average

(AS x V35)x TV 98.77** 95.78 682 96.45 44.992%**

TV x (AS x V35) 98.77** 97.09%** 680 95.94 44 821 ***

(AS x V35) x M2 98.73** 95.58 686 97.73 44.163%**

M2 x (AS x V35) 99.25%** 94.88 681 96.35 43.958%**

AS x (TV x M2) 08.99*** 96.07* 684 96.38 44.545%**

(TV xM2) x AS 99.13%** 95.04 679 96.26 44.637***

CnenBa NpoObIDKEHUE
to be continued




Continuation

IIpoabiKeHne
V35 x (TV x M2) 98.86%* 9521 685 96.35 45.161%%*
(TV x M2) xV35 98.57* 95.05 684 97.14 43.806%**
CpenHo 3a TpoiHuTE
XHODHIH 98.88*#* 95.61 684 96.58 44.479%%x
Triple hybrids average
1(\‘228) X V35) X (TV 98.64* 96.95%* 682 96.66 45.711%%%
(TV X M2) x(AS x 98.15 96.14* 682 96.47 44.500%%*
V35)
CpenHo 3a TeTpa
xubpumire 98.40 96.55% 682 96.57 45.106%**
Four — way hybrids
average
Superl x Hessa 2 97.98 93.69 687 95.89 39.949
(standard)
GD<5% 0.51 2.37 8 1.83 1.616
GD<1% 0.68 3.18 10 2.45 2.167
GD<0.1% 0.90 4.19 14 3.2 2.854




Taba. 23. CpaBHUTEIHO U3NMTBAHE HA ObJrapcKu ABOWHYU, TPOHU U TeTpaxulbpuau 0you (Ilo IleTrkos u koJ1., 2000)

Table 23.Comparative study on the performance of double, triple and four-way Bulgarian hybrids
(According to Petkov et. al., 2000)

Xudpuau Terao | Tersona | Ceuie- | JIbmxuHa | Tersio na | [leGesmna Pasmor- | Panpeman Bpoii Teryo Ha
Ha KONpHHe HOCT Ha NAIIKYJI Ha BaeMOCT Ha rpe:k | Hopmaua- | Hopmai-
nauKy- HATA MANIKYJT HATA NAIIKYJI HH HUTE
na 00BHBKA HaTa HHIIKA HaTa ceMeHaB | ceMeHA B
HHUIIKA HHIIKA CHOCKATAa | CHOCKATA
Weight
Hybrids Cocoon Shell Shell Filament | Filament | Filament | Reelability] Raw silk Number of
weight weight percentage length weight size (%) percentage of normal
(€9} (® (%) (m) (€9) (denier) (%) normal eggs per
eggs per laying
laying ®@
AS x TV 2.333% | 0.537%** 23.02* 1390* 0.493%* 3.19 95.04 44.73%* 562%** 0.338%*%*
TV x AS 2.310%* 0.528%*%* 22.86 1389* 0.481* 3.12 95.10 44.80%** 572%* 0.336%*
AS x Mereffa 2 2.365%* | (0.548*** 23.17* 1429%%* 0.482* 3.04 95.13 44 .84%** S557*** | (0.334%**
Mereffa 2 x AC 2.335% | 0,540%** 23.13* 1448%** 0.458 2.85%* 94.67 44.93%** 566** 0.341%**
Vratza 35 x TV 2.377%*% | 0.546%** 22.97 1442%%* 0.489%** 3.05 95.42 44.53* 582 0.358
TV x Vratza 35 2.293 0.527** 22.98 1435%* 0.478* 3.00 95.70 44.13 596 0.346
Vratza 35 x Mereffa 2 | 2.381%% | (0.544%%%* 22.85 1446%** 0.492%* 3.06 94.96 44,01 594 0.366
Mereffa 2 x Vratza35 2.314% | 0.533%** 23.03* 1497%** 0.485* 2.92%* 95.39 44.94%** 576* 0.343*
CpenHo 3a JBOWHHTE
xubpuit 2339% | 0.538** | 23.00% | 1435%* | 0.482* 3.03 | 95.18 44.61* 576% | 0345
Double hybrids
average
(AS x V35) x TV 2.378%* | 0.539%** | 22 67*** 1391* 0.491%** 3.18 95.25 43.73 628%** 0.396**

ClienBa MpOIbIKCHUE
to be continued




Continuation

[IpoabmkeHne
(AS x V35) x M2 2.340% | 0.554%xx | 23.68%% | 1436%% | 0.479* 3.00 | 95.46 44.71%% | e37%xx | 0,399
M2 x (AS x V35) 2.334% | 0.548%%x | 23.48%% | 1464%%* | 0.470 2.89 94.85 44.83%% 614 0.378*
AS x (TV x M2) 2342+ | 0.553%%x | 23.61% | 1467%%% | 0.484* 2.97 95.00 45.79% %% 608 0372
(TV x M2) x AS 2369% | 0.553%%% | 2334 | 1445%%* | (0.497%* 310 | 95.29 44.53% 615 | 0.389%*x
V35 x (TV x M2) 2399 | 0.552%%* | 2301 1441%%% | 0.469 2.92% | 95.08 44.91%% 621% | 0.395%**
(TV x M2) xV35 2333% | 0.536*** | 2297 1417%% | 0.484* 3.07 95.22 44.19 628%* | 0.398%*x
CpenHo 3a TpoiiHuTe

6
’;Tipr;:i"br_ N 2354%% | 0.546%%% | 23.19% | 1431%x | 0.482% 304 | 9521 44.77%% 621% | 0.387%**
y 1
average
1(\‘225) $V3) VX 3000 | 05520 | 23.10% | 1410 | 05000 | 312 | 95.50 44.70% | 64sHEx | 0418w
g;;)x M2) X(ASX ) gsgwr | gsaseex | 23.01% | 1415%% | 0.478* 3.04 94.91 44.40% | 637xx | 0.397%%x
CpenHo 3a TeTpa
6

;’;ufmsz bybrigs | 2374 | 03490 | 2301x | aaager | 0450 308 | 9521 44.55 641%%% | 0.408%%
average
(SS‘:apﬁgzrz)Hessa 2 2.176 0.483 22.20 1274 0.442 3.12 94.82 43.52 599 0.361
GD<5% 0.126 0.025 0.80 94 0.034 0.19 0.93 0.84 19 0.014
GD<1% 0.169 0.034 1.07 126 0.046 0.25 1.25 1.13 26 0.019
GD<0.1% 0.222 0.045 1 166 0.061 033 1.64 49 34 0.025




B OCBb — Bpamna npe3 nepuoaa 2000
— 2003 r. Petkov et al. (2004.) ca
M3BBPIIMIA CTAaHIMOHHU W3MUTBAHUS Ha
cepus HOBU F| xubpuan konpruHeHn 0yOwH,
CB3JaJCHH C YYacTHETO HA TEHETHYHO
MapKHpaHU 110 IOJ HAa CTajgus sile u
JapBa MOpOJIH.

PesynTatute mokasBar, ye HOBHTE
xubpuan xompuHenn Oyom XT 215/38 x
TV 32, T 154 x TBV 2/24 n
PELUIIPOYHUTE KPBCTOCKH Ca HAa HUBOTO H
C TO-BHCOKH CTOIHOCTH IO OCHOBHHTE
KOJIMYECTBEHU IPH3HAIM, B CpPaBHEHHE C
KOHTpOJIaTa.

HU3Boau v npenopbKu

OT HampaBeHWs aHaIW3 Ha II0-
ponute OT reHo(oHAa HA KONPHUHAHATA
nenepyja B beiarapus 1o OTHOLIEHUE Ha
Ka4eCTBCHUTE M CTOWHOCTUTE Ha Haii-
BRXHUTC KOJNUYECTBEHU  CEJICKIUOHHU
Opu3HAIM OWXME MOIJIHM Jia HalpaBUM
CJICJIHUTE U3BOJIU M IPETIOPHKH:

1. B renodonma ca BkimouyeHu 226
nopoau ot 16 crpanu. [lo-ronemust Opoit
nopoau ca Ovarapcku — 119 (54 %),
cieBaHM OT erurnerckute — 35 6p. (16 %),
ykpauHckH - 19 6p. (8%), smonrcku - 10
op. (4 %), ot Cesepna Kopes - 9 0p. (4%),
PymbHus - 8 6p. (4%), Y36exucran - 7 6p.
(3 %), Kuraii - 5 6p. (2%), Azepbalimkan
(4 op.), I'pysus (2 ©p.), Cupus (2 6p.),
Buernam (2 0p.), 0. Kopes (1 0p.),
Maparackap (1 ©6p), Ascrpus (1 0p.),
Wranusa (1 6p.). Ilourn Bcuuku mopoau ca
MOHO W OHWBOJTHHHH, C HM3KIIOYCHHE Ha
mee (bonme 517 wu J[laiizo), kouto ce
MIPOSIBSBAT KaTO MOJMMBOATHHHU. [loBeueTo
MOPOJIM OT TeHO(OHA Ce XapaKTepu3nupar
ChC CHB U 3€JICHHKaBOCHB IIBAT Ha
cepo3HaTta OOBUBKaA, OST M XKBJT IBST Ha
XopruoHa, OyOm ©6e3 oOkpacka WIH C
HOpPMaJHa OKpacKa, yIbJDKEeHa, C MU 0e3
mpexBaT WM oOBaimHa (opMa Ha mami-
kymure. [lopoanurte, uMarmm OsuT IBAT Ha
TMaIIKyJa ca mpeodJraiaBariy.

Petkov et al. (2004) have con-
ducted testing of series of new silkworm F,
hybrids with participation of sex-limited
for egg color and larval markings breeds
during the period 2000 — 2003 at SES —
Vratza.

The results obtained manifested that
the new hybrids HT 215/38 x TV 3/2, T
15/4 x TBV 2/24 and their reciprocal
crosses main productive characters values
were at the level and even higher than
those in the control.

Conclusions and recommendations

From the silkworm germplasm
accessions in Bulgaria quantitative and
qualitative  characters complex charac-
terization and evaluation the following con-
clusions and recommendations could be
made:

1. There are 226 silkworm accessions
from 16 countries, included in the
germplasm. The Bulgarian breeds occupy
the biggest share — 119 /54 %/, followed by
those from Egypt — 35 (16 %), the Ukrainian
- 19 (8 %), the Japanese - 10 (4 %), from
North Korea - 9 (4%), from Romania - 8
(4%), from Uzbekistan - 7 (3 %), the
Chinese - 5 (2%), from Azerbaijan (4 ), from
Georgia (2 ), from Syria (2 ), from Vietnam
(2), from South Korea (1), from Madagascar
(1), from Austria (1) and from Italy (1).
Almost all accessions are mono and bi
voltine except for two (Bonde 517 and
Daizo) which are polivoltine. Most of the
accessions have gray or/and green egg
serosa color, white and/or yellow egg
chorion color, marked or/and plain larvae,
elongated with or without constriction or
oval cocoon shape. The breeds with white
cocoons are prevailing.

105



2. OT maHHWTE 32 TIOPOAMTE, Xapak-
TEpHU3UPAILH CE C HIKOM 0coOeHU Oenesu ce
BIXKJA, Y€ BEPOSTHO CIICAHUTE ajielik ca
Tpe/ICTAaBEHH B TeHETUYHATA KapTa:

Ze, 3¢0poBHIHA OKpacka Ha Oybara;
p’, OapxeTHa okpacka Ha Oy0ara; p, Jurca
Ha OKpacka Ha OyOara; p+, HOpMaiHa
okpacka Ha OyOara; Pk, po3oB mBsT Ha
namikyia; Y, )KBJIT IBIT Ha XeMoJauMdara;
M;, Opoii Ha chHHIIATA, TPUCHHHOCT; G,
3eJieH IBAT Ha mamkyna; C, 31aTUCTOXBIAT
[BAT Ha Tamkyia; F, 4epBeHWKaBO-KBIT
IBAT /KpeMaB/ Ha  MAIIKyJa; (o
CBETIOKBAT IBAT Ha TNalmKyiga;, + ¢
o0ycnaBg Osi1 IBSIT Ha MAIIKyla, HO B
KOMOMHAIUS C TeHHT Y MalKyIuTe ca
OLIBETEHH B XBJIT IIBST, a KOTaTO B TEHOTHIIA
TIPUCHCTBA M TEHHT F mamkymire ca po3oBH;
W, HENWIMEHTHpaHo siue; pnd, mur-
MCHTHPAHO, HO HEIWAlNay3upanio Sulle;
npnd, HENUTMEHTUPAHO W HEIUAIIAy3UPAIIO
siiue; Ng, He3anenBaulo sifie;

3. [Topoau O6yOm, XapakTepu3upaIIn
Ce C HJAKOM 0CcOoOeHM Oeyie3, KOUTO Omxa
MOTJIM Ja TPEACTABISABAT HMHTEPEC OT
TEHETUKO-CENIEKIIMOHEH aCIEKT:

— Karo wu3TOYHMK Ha TeHeTHYHa
TUTa3Ma 3a IOBUINABaHE TOJEPAHTHOCTTA
KbM  HEONarompwsTHH  YCJIOBUS  Ha
OTTJIeXK/IaHe: TOJMBOJITHHHUTE TOPOAX
boune 517 wm Jlaii3o0 W OHBOJITHHHUTE
nopoau Bb 1, Cb1, Xb 2, KK u Becer 2.

— Karo wW3TOYHMK Ha MBKKH
WHIWBH/IY, UMAIIH XBITO OLBETSABaHE Ha
cepo3HaTa OOBMBKAa Ha SHIaTa C el
ChelllaBaHe C JKEHCKHM OT MapKUpaHU IO
OJ B cTamuT stirie mopoau: 1 Al, 1 A-2-1.

— Karto n3To4HMK HA MapKHUpaHH IO
MOJI B CTAAMAT JiapBa JKEHCKHU, WMAIX
3eOpoBuaHa okpacka: Ze Kwuraiicka 108,
Ze Aoroky, CH 1/X1, CH 1/AC u Marwu 2.

— Karto n3rouHnK Ha MapKHpaHH IO
MoJl B CTAAMAT JiapBa JKCHCKH, HMAIIX
HopMaiHa okpacka: NIG 1, NIG 2, b 2/6,
BTB 2/64, TBb 2/24, Xb 2/22; TB 3/2,
WBa 1, Hoga 2.

— Karto n3rounnk Ha MapKHpaHH IO
1oJl B cTtaguaT sine xeHcku: T 15/4, XT
215/38, E22, E 23.
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2. From the data presenting the qua-
litative characters of the accessions having
particular traits/mutations is evident that
the following alleles are possibly presented
in the silkworm germplasm:

Ze, zebra larval marking; p°, striped
larval marking; p, plain larvae; p+, normal
larval marking; Pk, pink cocoon color; Y,
yellow haemolimph; M3, number of molts,
trimolters; G, green cocoon color; C,
golden yellow cocoon color; F, flesh or
cream cocoon color; CY, light-yellow
cocoon color; + ¢, responsible for white
cocoon color, but in combination with Y
the cocoons are yellow colored, while
when the allele F is also presented in the
silkworm genotype the cocoons are pink;
w, non-pigmented (yellow) egg; pnd,
pigmented, but non-diapausing egg; npnd,
non-pigmented and non-diapausing egg;
Ng, non-glued egg;

3. The silkworm accessions, charac-
terized by some special traits could be used
in the following breeding aspects:

— As a source of germplasm for
tolerance to adverse rearing conditions: the
polyvoltine breeds Bonde 517 and Daizo
and the bivoltine breeds VB1, SB2, HB2,
KK and Vesletz 2.

— As a source of males, having
yellow seroza color in order to mate them
with females of sex-limited for egg color
breeds: 1 Al, 1 A-2-1.

— As a source of sex-limited for
larval markings females, having zebra
marking: Ze Chinese 108, Ze Aojuku, SN
1/H1, SN 1/AS and Magi 2.

— As a source of sex-limited for
larval markings females, having normal
marking: NIG 1, NIG 2, B 2/6, BTV 2/64,
TVB 2/24, HB 2/22; TV 3/2,1va 1, Nova 2.

— As a source of sex-limited for egg
color females: T 15/4, HT 215/38, E 22, E 23.



— Karo u3TOYHMK Ha IO-BHCOKa
CKIIOHHOCT ~KbM aMeloTH4YHa mapTe-
norenesa: Parthen colon 1, Moana VII, P 28.

— Karo nBymonoBu aHAporeHETHYHH
JUHUU C BHCOKa XoMo3urortHoct: PS 40,
PS 4m1, PS 12 11, PS 5m

4. Haii-BUCOKH CTOMHOCTH Ha IPHU3-
Haka Opoil HOpMaJIHM sillla B CHOCKara
uMat nopoaute ['sumka 8 - 831, Mask 6 -
805, Masik 5 - 762, Anmvas - 728 u MBa 1 - 710.

5. JlromumocTTa Ha OyOEHOTO ceMe ¢
Hali-BUCOKa mpu mopomuTe Cpmira 2 -
99.85 %, KaTo C BHUCOKHM CTOHMHOCTH IO
To3u mpu3HaK (Hag 99%) ce oTiiM4aBaT M
nopogute Becner 2, 'eprana 2, benomon
1/18, Cislau Tokay, Ykpauscka 14, 16 u 20.

6. C Hali-KbC JapBEH MEPHUOI Ce Xa-
pakTepusnpa TpuchHHATA mopojaa llanmon
- 532 h, kakto u mopomutre E 29 - 596 h, E
26 - 597 hu [aiizo - 614 h.

7. IIpoaBJDKUTETHOCTTA HA TIE€Ta Bb3-
pacT e Haii-kpaTKa TIpH TPHUCHHHATa
mopona Illaamon - 124 h /mociennara
BB3pact/, ciaenpada ot E 29 - 129 h, Ze
Aotoky - 139 h, E 26 - 149 h, China - 163
h, bouge 517 - 165 h, SImoncka 106 - 165 h
u Kuraiicka 108 - 170 h.

8. Xuznenocrra Ha OyOuTe e Haii-
BHCOKa IpH nopoaaTa Becner 2 - 97.63 %,
KakTo u npu mopoaute Uea 1 - 97.12 %,
Hosa 2 - 97.12 %, CH 1/X1 - 97.18 %,
Bpana 65 - 96.88 %, I'eprana 2 - 96.38 %
u KK - 96.35 %. [loponute KK u Becner 2
MoraT Ja ObIaT TMpemnopbYaHd KaTo
TOJICpAaHTHHU KBM HEOIaronpHUsITHH
YCIOBHSI Ha OTIJICKIaHe OWBOJITHHHH
FCHOTHUIM, HWMAIlX ChIICBPEMEHHO W
CPaBHUTEIIHO BUCOKA MTPOAYKTUBHOCT.

9. Ilopoau oTnMuYaBaly ce C HaW-
BHUCOKH CTOWHOCTH TIO TPHU3HaKa MPOICHT
nmobpokadecTBeHH TamKkyau ca Bamse 111
- 99.46 %, TamkenTcka 9 - 98.88 %, Mask
6 - 98.81 %, Cupus 2 - 98.86 %, KK -
98.76 %, benomon 1 - 98.67 %, Bpaua
2001 - 98.39 %.

— As a source for higher ameiotic
parthenogenesis predisposition: Parthen
colon 1, Joana VP, P 28.

— As bi-sexual androgenetic lines
with higher homozygosity: PS 4b, PS 4sh,
PS 12 sh, PS 5sh.

4. The highest values of number of
normal eggs in the laying character
manifested the breeds Gjandja 8-831,
Majak 6 - 805, Majak 5 - 762, Almaz - 728
and Iva 1-710.

5. The egg hatchability is the highest
in the breed Svila 2 - 99.85 %, high values
of this character (over 99%) manifest also
Vesletz 2, Gergana 2, Belopol 1/18, Cislau
Tokay, Ukrainian 14, 16 u 20.

6. With the shortest larval duration
are characterized the trimolter breed
Shandon-532 h, as well as the breeds E 29
-596 h, E 26 - 597 h and Daizo - 614 h.

7. The fifth instar duration is the
shortest in the trimolter breed Shandon (its
last instar duration) — 124 h, followed by E
29 - 129 h, Ze Aojuku - 139 h, E 26 - 149 h,
China - 163 h, Bonde 517 - 165 h, Japanese
106 - 165 h and Chinese 108 - 170 h.

8. The breeds having a com-
paratively high pupation rate are Vesletz 2-
97.63%, Iva 1 - 97.12%, Nova 2 - 97.12%,
SN 1/H1 - 97.18%, Vratza 65 - 96.88%,
Gergana 2 - 96.38% and KK - 96.35%. The
breeds KK and Vesletz 2 could be
recommended as sturdy white cocoon
bivoltine genotypes, having simultaneously
comparatively high productivity.

9. The breeds having the highest
good quality cocoon percentage values are
Valve 111 - 99.46 %, Tashkent 9 - 98.88
%, Majak 6 - 98.81 %, Syria 2 - 98.86 %,
KK - 98.76 %, Belopol 1 - 98.67 %, Vratza
2001 - 98.39 %.

107



10. CpemHoro Teryio Ha MamIKyia
npu nopoxute € 1995 mg, xoero Bapupa
OoT MHMHMMYM 754 mg mpu mnopojara
[Manpon mo makcumyMm 2519 mg npu
nmopomata E 1. 203 mopomn (90%) mmar
Terjao Ha mnamkyina Haa 1800 mg, 122
nopoau (54 %) ca ¢ Terio Ha Mmankysiaa HaJl
2000 mg, 31 (14 %) mopoau - ¢ Teryio Hag
2200 mg u 14 (6 %) mopoau - ¢ TErao Ha
namikyna Hag 2300 mg.

C Haii-BHCOKO TEIJIO Ha IAIIKyJa ce
oTI4aBaT u mopoaute Bpama 35/2 - 2447
mg, Bpama 35/1 - 2404 mg, E 4B - 2351
mg, E 5a - 2347 mg, E 6 - 2343 mg u
Bpama 63 - 2342 mg.

11. Ilo oTHolIEHHWE Ha NpHU3HAKA
TErJI0 Ha KOIpHHEHaTa OOBHBKA MOPOIUTE
OT TreHO(QOHAa Ce XapaKTEpPU3UpaT CbC
cpenHa croitHocT oT 403 mg, u BapupaHe
oT MUHMMYM 79 mg mpu nopoaaTta
Iangon g0 MakcuMyMm 532 mg npu
noponata Bpama 35/2. Hait romsm Opoii
HOPOAM HUMAaT TErJI0 Ha KOIpPUHEHaTa
oboBuBka ot 400 mo 450 mg - 78 (35 %),
CJIEJIBAHU OT TE3H C TErJI0 Ha KONpHUHEHaTa
obBuBKa oT 350 mo 400 mg - 66 (29 %) u
oT 450 no 500 mg - 46 (20 %). Moxe na
ce HampaBH u3Boza, uye 131 nopoau umu 58
% ce xapakTepu3upaT CbC CTOHHOCTU Ha
IpU3HAKa TErJI0 Ha KOIpUHEHaTa OOBHBKA
Hag 400 mg, KOeTo MpeacTaBisiBa €IUH

3HAQUUTENICH TEHETHYEeH  pecypc  3a
celiekninoHHara pabota. C  HaW-BUCOKO
TErJ10 HAa KONpHUHEHaTa OOBHBKa ce

oTnnyaBat u mopoawute Bpama 35/1 - 528
mg, Mepeda 2/1 - 515 mg, E 1 - 514 mg,
Xeca 2/1 - 509 mg, Mepeda 2/2 - 505 mg
u Bpana 63 - 500 mg.

12. Haii-BHCOKH CTOMHOCTH 1O MPHU3-
Haka CBHWJIEHOCT Ha TamKyla ca Yyc-
TaHOBEeHHU npH mopogure E 23 - 23.35 %,
Kom 1 -23.03%, CB 1071-4 - 22.40%, KC
3 -2225%, IIIB 1 - 22.21%, Xeca 2/1 -
22.20% u Bpana 5 - 22.03%.

13. Cpennara AbKHMHA HA MAIIKYJI-
HaTa HUIIKA TPU TOPOTUTE OT reHodoHma
Ha KompuHeHara Oy0a e¢ 1124 m, kato
MUHHMaJTHaTa CTOMHOCT € YCTaHOBEHA MpH
noponata [laitzo - 406 m, a MakcuMaiHa
npu Mepeda 2 - 1449 m.
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10. The average cocoon weight for
all races is 1995 mg, varying from
minimum 754 mg in the breed Shandon to
maximum 2519 mg in the breed E 1. 203
breeds (90%) have a cocoon weight more
than 1800 mg, 122 breeds (54 %) are with
cocoon weight over 2000 mg, 31 (14 %) of
the breeds — with a cocoon weight more than
2200 mg and 14 (6 %) of the breeds manifest
a fresh cocoon weight over 2300 mg.

The breeds having one of the highest
cocoon weight are Vratza 35/2 - 2447 mg,
Vratza 35/1 - 2404 mg, E 4b - 2351 mg, E
5a-2347 mg, E 6 - 2343 mg and Vratza 63
- 2342 mg.

11. As regards the cocoon shell weight
character the silkworm germplasm ac-
cessions are characterized with a mean
value of 403 mg, and a varying from
minimum 79 mg in the breed Shandon to
maximum 532 mg in the breed Vratza
35/2. The biggest number of breeds - 78
(35 %) have shell weight from 400 to 450
mg, followed by those with shell weight
from 350 to 400 mg - 66 (29 %) and from
450 to 500 mg - 46 (20 %). It could be
concluded that 131 breeds or 58 %
manifest cocoon shell weight values more
than 400 mg, which is a considerable
genetic resource for the breeding work.
One of the breeds, having the highest
cocoon shell weight are Vratza 35/1 - 528
mg, Mereffa 2/1 - 515 mg, E 1 - 514 mg,
Hesa 2/1 - 509 mg, Mereffa 2/2-505 mg
and Vratza 63 - 500 mg.

12. The highest cocoon shell per-
centage values were detected in the breeds
E 23 -23.35%, Kom 1 - 23.03%, SV 1071-
4 - 22.40%, KS/3 - 22.25%, ShV 1 -
22.21%, Hesa 2/1 - 22.20% and Vratza 5 -
22.03%.

13. The mean filament length value
in the silkworm germplasm accessions is
1124 m, while the minimum value was
detected in the breed Daizo - 406 m, and
the maximum one in Mereffa 2 - 1449 m.
195 /85 %/ of the breeds have a filament



195 (85 %) or mopoauwTe ce Xapak-
TepU3UpaT C JABDKAHA Ha MAaIlIKyJIHATa
nuiika Hax 1000 m, a 77 mopoau (35 %)
UMaT TAallKyJHA HUIIKAa C IBJDKWHA Haj
1200 m. C 0cob6eHO BHCOKH CTOMHOCTH IO
OTHOIIIEHHE TIPU3HAKa IBJDKMHA Ha Tall-
KyJIHaTa HUIIKa Ce OTJIUYaBar nopoaute E
7 - 1436 m, Xeca 2 - 1423 m, Mepeda 2/1 -
1402 m, Mepeda 2/2 - 1396 m, TamrkeHTcKa
15 - 1379 m, Cymepl/1 - 1377 m,
Ykpaunncka 9 - 1342 m u HoBa 2 - 1325 m.

14. Haif-BUCOKM CTOMHOCTH MO OT-
HOIIICHWE Ha MpH3HAKa TErJI0 Ha KOII-
pYHCHATa HWINKA Ca YCTAaHOBCHU IIpHU
nopoaute E 1 - 448 mg Xeca 2/1 - 433 mg,
Cymnep 1/1 - 430 mg, Bpana 35 - 421 mg,
Mepeda 2 - 419 mg, Bpama 2003 - 418
mg, E 31 - 418 mg, Bpama 2002 - 417 mg.

15. C 0cobeHO BUCOKU CTOMHOCTH IO
npu3Haka % pa3MOTBAEMOCT CE OTIMYaBAT
nopoaute benonon 2/21 - 93.07 %, Bpamna
35/1 - 93.03 %, Bpama 35/2 - 92.97 %,
Banse 222 - 92.45 %, Bpara 37 - 92.37 % u
VYxpauncka 19 - 92.04 %.

16. Iloponu, xapakTepu3upaIu ce ¢
MHOro ThbHKa Humka ca [lanmon - 1.18
denier, boume 517 - 1.40 denier, Ze
Kuraiicka 108 - 1.80 denier, Ze Aoroky -
1.80 denier, J[laizo - 1.85 denier m
kutaiicka 108 - 1.88 denier, a TakuBa ¢
MHoro nebena Humka — Yaury 112 - 3.71
denier, YH 3 - 3.55 denier, 157 J - 3.53
denier, Bpama 2001 - 3.35 denier, Bpama
55-3.33 denier m E 1 - 3.24 denier.

17. JlaGopaTopHHSIT paHAEMaH Ha
KOIpYHA TIPH TOPOJUTE OT reHo(oHHIa e
cpenHo 38.05 % wu Bapupa OT MHUHUMYM
24.01 % npu mnopomara bonnme 517 no
MakcumyM 44.36 % npu noponata Bpana
2002. bonmMHCTBOTO OT MOPOAUTE HUMAT
parnmemas ot 37 mo 41 % - 162 (71%). C
0COOCHO BHCOKH CTOHHOCTH TIO TO3HU
MpHU3HaK ce oTimyaBatr mopoaute Cruia 2
- 44.00%, Becnern 2 - 42.11%, Cymnep 4 -
41.61%, b 2/6 - 41.46%, Bpama 55 -
41.36%, TBB 2/24 - 41.46% wu Orocta
2/21 - 40.82%.

Length over 1000 m, and 77 races (35%)
have a filament length over 1200 m. With
especially high values as regards the
filament length character are characterized
the breeds E 7 - 1436 m, Hessa 2 - 1423 m,
Mereffa 2/1 - 1402 m, Mereffa 2/2 - 1396 m,
Tashkent 15 - 1379 m, Super 1/1 - 1377 m,
Ukrainian 9 - 1342 m and Nova 2 - 1325 m.

14. The highest values of the fila-
ment weight were detected in the breeds E
1 - 448 mg, Hessa 2/1 - 433 mg, Super 1/1
- 430 mg, Vratza 35 - 421 mg, Mereffa 2 -
419 mg, Vratza 2003 - 418 mg, E 31 - 418
mg, Vratza 2002 - 417 mg.

15. The following breeds manifested
one of the highest reelability values:
Belopol 2/21 - 93.07%, Vratza 35/1 -
93.03%, Vratza 35/2 - 92.97%, Valve 222
- 92.45%, Vratza 37 - 92.37% and
Ukrainian 19 - 92.04%.

16. Some breeds, having an espe-
cially fine filament are Shandon - 1.18
denier, Bonde 517 - 1.40 denier, Ze
Chinese 108 - 1.80 denier, Ze Aojuku -
1.80 denier, Daizo - 1.85 denier and
Chinese 108 - 1.88 denier. The breeds with
thick filament are Changu 112-3.71 denier,
UN 3 - 3.55 denier, 157 J - 3.53 denier,
Vratza 2001 - 3.35 denier, Vratza 55 -
3.33 denier and E 1 - 3.24 denier.

17. The mean raw silk percentage in
the silkworm germplasm accessions is
38.05 % and varies from minimum 24.01
% in the breed Bonde 517 to maximum
44.36 % in the breed Vratza 2002. Most of
the accessions have a raw silk percentage
from 37 to 41 % - 162 (71%). The breeds
with one of the highest raw silk percentage
values are Svila 2 - 44.00%, Vesletz 2 -
42.11%, Super 4 - 41.61%, B 2/6 -
41.46%, Vratza 55 - 41.36%, TBV 2/24 -
41.46% and Ogosta 2/21 - 40.82%.
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18. Cpennara CTOWHOCT Ha TpHU3-
Haka A0OWB Ha CypOBH MalIKyJlIHd OT eIHa
KyTHHKa OyOeHO ceMe IpH MOpPOJHUTE OT
reHodonna e 35.30 kg, mpu MHHEMYM
12.89 kg (mopomara IllammoH) W Mak-
cumyM 43.85 kg (mopomatra E 1). Ilo-
rojxeMuaT Opol Topoau WMar Jo00WB Ha
namkymu ot 30 mo 40 kg -181 (80%). 24
nopomu (11 %) ca mokaszanu J00MB Ha
namkym Hag 40 kg. CroifHocTHTE TIO TO3M
MPU3HAK Ca HAW-BUCOKM TIPH TOPOJIWTE
Ceuma 2 - 43.81 kg, CH 1I/AC - 43.28 kg,
Cynep 1/2 - 42.78 kg, Mepeda 2/1 - 42.73 kg,
Bpara 35/2 - 42.72 kg u Bpana 2003 - 42.21 kg.

19. Cnegaurte mopoau OT TeHO(DOH-
Ja ca TOAXONAIIM 3a JIHpPEKTHAa TIpo-
munuiena xuopumusammst: Cymep 1, Xeca
1, Bpama 35, AC, KK, Xeca 2, Mepeda 2,
Becnen 2, ['eprana 2, Xeosp 1/18, XeOnp
2/1, Kom 1, TB, KC, 1B, Bpama 51,
Bpana 53, Bpana 52, Bpana 54, E 5a, E 6,
b 2/6, TbB 2/24, TB 3/2, XT 215/38, 11l
15/4, CH 1/X1, CH 1/AC, Usa 1, Hosa 2,
Maru 2, Bpama 2002, Bpana 2003, Bpaia
2005, Bpama 2012.

20. KaTto nopoau, oTIN4aBaly ce ¢
BUCOK MMOTEHIMAaJ, KOUTO MOraT Aa ObaaT
BKIIOYCHH B  OBJCHIM  CENEKIMOHHU
nmporpamu Onxme mocoumnd Bpama 33,
Bpama 40, 157 K, BLI 1, BIl 2, Cymep 4,
Kowm 2, benomon 2, BB 1, bB 3B, Hcksp 2,
Banse 222, Banse 111, Ykpauncka 14,
VYkpauncka 15, Ykpauncka 18, Ykpauncka
19, Yxpauncka 20, M3uypu 1, A 14, E 40,
E1L,ES8 E9 E 10, E 13, E 15, E 16,
Bpana 2002, Bpana 2003, Bpana 2012.

21. Haif-Bucoka JTIOMUMOCT Ha Tap-
TeHoreHeTuuHuTe sima (Hag 20%) e
nonyueHa npu nopoaute 1B, TB, Xeca 2,
Cupus 2, Maticop 1, 70-42, MHB u China.

22.11pu nopoAuTe OT SITOHCKUSIT TUIT
KOJIMYECTBOTO TIOTRJIHATA OT €aHa OyoOa
mpe3 TeTa Bb3pacT XpaHa € Hal-BHCOKO
npu Bpana 51 (3.688 g) u Haii-HHCKO TIpH
Xeowp 1 (3.137 g). Ilpu nopoaute OT KH-
TalCKHU THUIT KOJTMYECTBOTO HA MOT'hIIHATATA
XpaHa ¢ Hai-Bucoko npu Bparma 54 (3.784
g), a Haii-HucKo — Tipu Xeowp 2 (2.858 g).
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18. The complex fresh cocoon yield
by one box of eggs character mean value in
the silkworm germplasm accessions is
35.30 kg, ranging from minimum 12.89 kg
(the breed Shandon) to maximum 43.85 kg
(the breed E 1). Most of the accessions
have a cocoon yield from 30 to 40 kg - 181
(80%). 24 breeds (11 %) manifested a
cocoon yield over 40 kg. The highest
cocoon yield was recorded in the breeds
Svila 2 - 43.81 kg, SN 1/AS - 43.28 kg,
Super 1/2 - 42.78 kg, Mereffa 2/1 - 42.73
kg, Vratza 35/2 - 42.72 kg and Vratza 2003
-42.21 kg.

19. The following breeds are suitable
for a direct commercial hybridization: Super
1, Hessa 1, Vratza 35, AS, KK, Hessa 2,
Mereffa 2, Vesletz 2, Gergana 2, Hebar 1/18,
Hebar 2/1, Kom 1, TV, KS, ShV, Vratza 51,
Vratza 53, Vratza 52, Vratza 54, E 5a, E 6, B
2/6, TBV 2/24, TV 3/2, HT 215/38, T 15/4,
SN1/H1, SN1/AS, Iva 1, Nova 2, Magi 2,
Vratza 2002, Vratza 2003, Vratza 2005 and
Vratza 2012.

20. The silkworm breeds, having a
high genetic potential, which could be
included in the present and future breeding
programs are Vratza 33, Vratza 40, 157 K,
BC 1, BC 2, Super 4, Kom 2, Belopol 2,
BV 1, BV 3B, Iskar 2, Valve 222, Valve
111, Ukrainian 14, 15, 18, 19, 20, Mziuri
1,A14,E4b,E1,E8 E9,E10,E 13, E
15, E 16, Vratza 2002, Vratza 2003, and
Vratza 2012.

21. The highest parthenogenetic
eggs hatchability (more than 20 %) was
detected in the breeds ShV, TV, Hessa 2,
Siria 2, Mysore, 70-42, MNB and China.

22. In the Japanese type breeds the
amount of food ingested was the highest in
Vratza 51 (3.688 g) and the lowest in
Hebar 1 (3.137 g). In the Chinese type
breeds the food ingested was the highest in
Vratza 54 (3.784 g) and the lowest in
Hebar 2 (2.858 g). The food ingested and
digested was the lowest in polivoltine race-



KonnvecTBara Ha morwjiHaTaTta ¥ CMIISIHA
XpaHa ca Hal-HUCKY MPU TOJTHBOJITHHHATA
noposa - cbotBeTHO 0.943 1 0.347. Cre-
MeHTa Ha W3SHKIAaHe Ha XpaHaTa € Haii-
BHCOKAa TP TOpoJaTa OT KWUTAMCKH THII
Bpama 54 (73.53 %) w Haii-HHCKa TNpH
MOJINBOATHUHHATa Topoxa bomme 517 —
camo 29.75 %. Haii-Bucoka cmuiaemMoct
HA XpaHaTa € YCTAaHOBEHO TMpHU TPO-
MUYecKkara IMOJMBONTHHHA mopoaa (36.80
%), xaxTo u ipu oponute Cymep 1 (31.74
%) u Bpama 53 (30.04%). CmunmaemoccTa e
Hail-HHCKa 1pu mnopoautre XeObp 2
(25.72%), KC (26.07%) u Mepeda 2
(26.65%). WugexkchT Ha KOHCyMalus €
Haii-BucoK mipu mopoaute Bpama 51 (0.829
mg), Bpama 53 (0.825 mg), Bpama 52
(0.827 mg), Bpama 54 (0.809 mg), boume
517 (0.823 mg) u Haii-uucku npu Cymep 1
(0.718 mg), Bpama 35 (0.732 mg), AC
(0.744 mg) u Mepepa 2 (0.741 mg).
EdextuBHOCTTA Ha OIOI30TBOPSBAaHE Ha
3ayioxkeHara xpana (ECS) 3a mpupacr Ha
Terio Ha Oybara € Hail-BHCOKa TIpH
nopoaute Cynep 1 (17.83%), Mepeda 2
(17.37%), Bpama 35 (17.16%) u Haii-
HHCcKa npu nopoaute Xeowsp 2 (13.53%) u
Bonge 517 (9.65 %).

Onon30TBapsBaHETO Ha 3aJ0XKEHATa
XpaHa 3a oOpasyBaHe Ha KONpWHEHA
OOBUBKa € HAi-BUCOKO IIPH TIOPOAUTE
Cymep 1 (7.65%), Bpauma 54 (8.18%),
Bpana 35 (7.87%) u e Haii-HHMCKa IpH
Xeosp 2 (6.54%) u Bonde 517 (2.08%).

Onon30TBOPSIBAHETO HA 3aJ0KEHATA
XpaHa 3a oOpa3yBaHe Ha sHla € Hai-
Bucoko mpu nopoaute Cymep 1 (2.62%),
Xeca 2 (2.66%) u Haii-uucko npu AC
(2.18%) u Xeonp 2 (1.84 %).

23. OeHOTUNHUTE KOpENali MEXITy
BOJICHIINTE B CEJEKIMOHHUTE IPOTPAMHU
MPU3HALM TETJI0 Ha IMaliKyJia ¥ TerJio Ha
KOIpHHEHAaTa OOBHMBKAa Ca TOJOXKUTEIHH
MO XapaKTep M CPaBHUTEIHO BHUCOKHU IO
creneH (1, = 0.668 — 0.933). Ananornyna
€ TIoylydeHaTa WHGoOpMaIus W 3a TeHO-
tirnHuTE (1, = 0.411 — 0.631) 1 maparunHara
kopemnarmus (r.= 0.529 — 0.797).

0.943 and 0.347 g respectively. The leaf
ingestibility was the highest in the Chinese
type breed Vratza 54 (73.53 %) and the
lowest in the polyvoltine race Bonde 517 —
only 29.75 %. The highest food digestibility
was detected in the tropical polivoltine race
(36.80 %), Super 1 (31.74 %), and Vratza 53
(30.04%). The food digestibility was the
lowest in Hebar 2 (25.72%), KS (26.07%)
and Mereffa 2 (26.65%). The consumption
index was higher in Vratsa 51 (0.829 mg),
Vratsa 53 (0.825 mg), Vratsa 52 (0.827
mg), Vratsa 54 (0.809 mg), Bonde 517
(0.823 mg), and lowest in Super 1 (0.718
mg), Vratsa 35 (0.732 mg), AS (0.744 mg)
and Mereffa 2 (0.741 mg), respectively.
The utilization of food supplied for body
gain (ECS) was the highest in Super 1
(17.83 %), Mereffa 2 (17.37 %), Vratsa 35
(17.16 %) and the lowest in Hebar 2 (13.53
%) and Bonde 517 (9.65 %).

The utilization of the food supplied
for silk shell was the highest in Super 1
(7.65%), Vratza 54 (8.18%), Vratza 35
(7.87%) and the lowest in Hebar 2 (6.54%)
and Bonde 517 (2.08%).

The utilization of the food supplied
for silkworm eggs was the highest in Super
1 (2.62 %), Hessa 2 (2.66 %) and the
lowest in AS (2.18 %) and Hebar 2 (1.84
%), respectively.

23. The phenotypic correlations
between the leading in the breeding
programs characters such as fresh cocoon
weight and cocoon shell weight are
positive and comparatively high (r,, =
0.668 — 0.933). Analogical is the
information obtained about the genotypic
(ry, = 0411 — 0.631) and ecological
correlations (r.= 0.529 — 0.797).
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IlosoxkuTenHy 1O XapaKkTep U BUCOKH
MO CTENEH Ca M YCTAHOBCHUTE (DCHOTHITHH,
TCHOTUITHU U TIAPATUIIHU KOPENIAIIMU MEKITY
MPU3HALIUTE TETJIO Ha TAIIKyJa U JBIDKUHA
Ha KONpHWHEHaTa HUIKa (ry, = +0.445 —
0.763; r, = +0.398 — 0.724; r. = +0.409
0.698), Terno Ha KONpHHEHaTa OOBHMBKa
IbIKMHA Ha KONpPHHEHaTa HHUIIKA (T
+0.493 — 0.803; r, = +0.404 — 0.743; r.
+0.444 — 0.667) 1 CBWJIICHOCT U Ob/DKUHA Ha
KOIPHHEHaTa HUIIKA (rp, = +0.431 — 0.507;
r, = +0.404 — 0.613; r. = +0.418 — 0.522). B
IIPOTUBOBEC Ha TOPHUTE MIpU3HAIU
KOpENalMUTe MEXIy NPU3HALUTE TEriao |
CBIWJICHOCT Ha CypPOBHUTE TAallIKyJId ca
OTpUIATENI! TI0 XapaKTep W CPaBHUTEIHO
HHCKHU JI0 CPETHHU MO cTeneH (I, = -0.146 —
0.317; r, = -0.139 — 0.296; r. = -0.067 —
0.191). OTOOPBT MO CBUIICHOCT Ha CYpOBUTE
MAalIKyJAXM BOAM M JO OTClIa0BaHe Ha
PEPOAYKTUBHUTE TPH3HAIIM TPU KOIPH-
HEHaTa TieriepyJa. YCTaHOBEHO e, ue
KOpENanyuuTe MEX,y CBIIEHOCTTA U OpOSIT U
TETJIOTO HAa HOPMAJHUTE SiIa B €JHA CHOCKA
ca OTpHLATEIHH TI0 XapakTep W HHUCKH,
CPE/IHU U BUCOKH IIO CTEMEH, CHOTBETHO Iy
= -0.215-0.458;1,=-0.386 - 0409 u r. = -
0.199 — 0.378 u 1, = -0.393 — 0.408; 1, = -
0.221-0.397u1r.=-0.288 —0.411.

24. I1o otHOMICHNE Ha (EHOTHITHHUTE
Kopejialui XpaHUTCJIHUTE WHIACKCHU MOorat
Ja OpaaT audepeHIpanu B aBe rpynu 1)
B IbpBaTa Tpyma KOPEIUPAIIH IOJIO-
JKUTEITHO TIOMEXTy CH ca HopMaTa Ha Xpa-
HEHe, KOJMYECTBOTO MOThJIHATA U CMIISTHA
XpaHa, CMHJIAEMOCTTa W CTeleHTa Ha
pacTexx. 2) BBB BTOpaTra TIpyla, Kope-
JUPAIIH TOJIOKHUTEITHO MOMEXKAY CU Xpa-
HUTEITHU WHJCKCH Ca CTCICHTa Ha W3sK-
JlaHe Ha XpaHaTa W Koe(pUIMeHTHUTe, Xa-
paKTepu3Wpamy ~ HEWHOTO  OMOI30TBO-
pssane (ECS, ECI u ECD). Xpanutenaure
MHIEKCH OT [JBETe TIpylnH KOpelupar
CBOTBETHO B IOBEYETO CIIydad BHCOKO
OTPULIATETTHO MOMEKIY CH. XPaHUTEIHHTE
WHJIEKCH OT ITBpBara Irpyria KOpeiarpar OT CBOs
CTpaHa BHCOKO TIO CTETIEH U TIOJIOYKHUTEITHO

=
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Positive and comparatively high are
also the correlations detected between the
cocoon weight and filament length
characters (r,, = +0.445 — 0.763; r, =
+0.398 — 0.724; r. = +0.409 — 0698) shell
weight and filament length (rp, = +0.493 —
0.803; r, = +0.404 — 0.743; r. = +0.444 —
0.667) shell percentage and filament length
(rpn = 1+0.431 — 0.507; r, = +0.404 — 0.613;
r. = +0.418 — 0.522). In contrary to the
above characters the correlations between
the traits fresh cocoon weight and shell
percentage are negative and moderate to
high in degree (r,, = -0.146 — 0.317; 1,
0.139 — 0.296; r. = -0.067 — 0.191). The
selection for shell percentage leads also to
decrease of silkworm fecundity. It was
detected that the correlations between shell
percentage and the number and weight of
normal eggs in the laying are negative and
low, moderate and high in degree - r,, = -
0.215 — 0.458; r, = -0.386 — 0.409; r. = -
0.199 — 0.378; r,, = -0.393 — 0.408; r, = -
0.221 - 0.397; r. = -0.288 — 0411
respectively.

24. As for the phenotypic cor-
relations the feeding indices could be
differentiated in two groups: 1) in the first
group, having positive correlations bet-
ween them are the feeding amount, the
food ingested and digested, digestibility
and the growth rate. 2) in the second
group, having positive correlations bet-
ween them feeding indices are the food
ingestibility and the coefficients, cha-
racterizing its utilization (ECS, ECI u
ECD). The feeding indices of the two
groups correlate in most of the cases
highly negative between them respectively.
The feeding indices of the first group
correlate itself highly positive with the
traits, characterizing the productivity, such
as cocoon weight, cocoon shell weight,



MO0 XapakTep C NPU3HALUTE, XapakTe-
pu3Upainy MpoayKTHBHOCTTA, KaTO TETJIO
Ha TAliKyJa, Terjio Ha KOIpUHEHaTa
0o0BMBKa, MOOWMB Ha MAaIIKyJId OT eIHa
KyTunka OyOeHO cemMe W Terjo Ha
MaIIKyJTHATa HAMIKA. Te Kopemupar ChIIo
Taka BHUCOKO TIOJIOKUTEIHO H C Hail-
BaXXHUTE PENPOAYKTUBHU IMPHU3HAIM, KATO
Opoil W Terno Ha HOpPMaJHUTE sHIa B
cHockara. MHpekcurte, XapaKTepHU3Wpalln
OTIOJI30TBOPSIBAHETO HA XpaHaTa B IIO-
BEUYETO CIIy4al KOPEIUpaT OTPHUIATETHO
M0 XapakTep ¢ Hal-BaKHUTE MPOJAYKTUBHU
U peNpOAyKTUBHU TPU3HAIIY.

25. Ilpemnaranata OT Hac KJacH-
(ukanus Ha Hal-BOXHUTE KOJHYECTBEHU
CEJICKIIMOHHH TIPU3HAIM 10 BEJIMYMHA Ha
h’ e ¢ BakHO HAYYHO-TEOPETHYHO U
HAYYHO-TIPUJIOXKHO 3HAYCHHE KaKTO 3a
W3IIOJI3BAHE HA TEHETHYHHS MapaMeThp 3a
ChCTaBSHE W H3MOI3BAHE HA TEHETHKO-
CTaTHCTUYECKH MOJENIM 3a MPOTHO3WpaHe
eekTHBHOCTTAa Ha OTOOpa (TCHETHYHUS
MIPOTPEC) MO OTpeNAeeHn NpPU3HAIHN, TaKa
U 3a IUTAHHpaHE Ha CEJEKIMOHHUTE U
Pa3BBIHH MPOTPaMU IPU KOMPUHEHATA
nemnepyna.

26. CremneHTa Ha TMOJOXHUTECIHUTE
TpaHcrpecun Bapupa oT 8.17 — 29.93 % u
9.18 — 30.11 %, chOTBETHO TIpH KEHCKaTa
M MBXKKara cyOrpyna Ha NpU3HaKa Terjo
Ha mamkyna, pecn. 4.97 — 27.77 % u 5.09
— 28.13 % mnpu mnpuzHaKa TerJIo Ha
KonpuHeHata o6BuBka u 1.70 — 9.91 % u
1.35 - 8.51 % npum npr3HaKa CBHIIEHOCT Ha
cypoBuTe mamkyiau. CHIIHO ce kKojebae u
yecToTaTa, CboTBEeTHO OT 4.97 — 20.09 % u
5.19 — 20.66 % Ha mpu3HaKa TErJioO Ha
Malikyjda TpH JKCHCKHTE H MBXKKHUTE
UHIUBUIY, pect. 3.94 — 28.88 % u 4.49 —
2935 % nmpum mpuW3HAKa TeriIo Ha
KOIprHeHaTa 00BUBKa 1 6.67 — 26.69 % u
5.56 — 33.75 % mpu mpu3HAKa CBHUICHOCT.
[lo mnpaBUIO CpaBHUTEITHO HAaW-BUCOKH
CTOWHOCTH Ha TCHETHYHUTE MapaMeTpu
Dtr u Ftr ca orbGenszanu B F, xubpunaute
MOMyJAalliK, TpPH KOWTO €IOHa OT po-
TUTENCKUTe JIMHUH OTCTBIIBA  YYBCT-
BUTEJIHO O CTOWHOCT Ha MpH3HaKa OT IO-
no6pus poauren (HP).

fresh cocoon yield by one box of silkworm
eggs and filament weight. They correlate
also highly positive with the main
reproductive traits, like number and weight
of the normal eggs in the laying. The
indices, characterizing the food utilization
in most of the cases correlate negative with
the main reproductive traits.

25. The suggested by us clas-
sification of the main quantitative breeding
traits as regards the h® value has an
important scientific-theoretical and scien-
tific-applied meaning for using the genetic
parameter in making of genetic-statistical
models in order to forecast the selection
effect (genetic advance) at particular
characters as well as to plan the silkworm
breeding programs.

26. The degree of positive trans-
gression in the cocoon weight varies from
8.17—-29.93 % and 9.18 — 30.11 %, for the
female and male sub-group respectively,
from 4.97 — 27.77 % and 5.09 — 28.13 % in
the shell weight and from 1.70 — 9.91 %
and 1.35 — 8.51 % in the shell percentage.
The transgression frequency also varies
from 4.97 —20.09 % and 5.19 — 20.66 % in
the cocoon weight, from 3.94 — 28.88 %
and 4.49 — 29.35 % in the shell weight and
from 6.67 — 26.69 % and 5.56 — 33.75 % in
the shell percentage character. As a rule
the highest values of the genetic
parameters Dtr and Ftr were detected in the
F, hybrid populations, where one of the
parental lines had considerably lower value
of the trait than the better parent value
(HP).
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JlanHuTe 32 OTOpaHWUTE EMUTHU MAITKYIIH
3a IJIEMEHHM LIeTH, Bapupamy ot 18.45 —
27.48 % mnpu >KeHckaTa cyOrpyma M OT
18.29 — 27.93 % npu MBXKara cyOrpymna
MOKa3BaT, Y€ CHIIECTBYBAaT MHOTO I00pH
CBhUETAaHHWS MEXJy BHCOKHTE Terja Ha
MAIIKyJIUTe U KONMpuHeHuTe 00BUBKH. ETO
3amo oroopsT B F, w® crexBammre
TeHepalyy MoXKe Jia € BOAU caMo I0 €1H
OT Te3W TpHU3HAIM — Teriuo Ha
KOTIIpHHEHaTa OOBUBKA.

27. Pa3paboTeHNTE MaTeMAaTHUECKH
MOJIeNM 3a TPOTHO3a Ha MOTEHIIMATHHUTE
BB3MOXHOCTU Ha XHOPHIHH IMOTOMCTBA, C
MIOMOIIITA Ha CEJICKIMOHHHM MHAEKCH JaBaT
BB3MOXKHOCT 3a TIpEeIleHKa Ha W3XO0JCH
XUOpHUIEeH MaTepruai KakTo 3a HyKIUTe Ha
CeNIeKNHATAa TPH Ch3JaBaHETO Ha HOBHU
MOpOJM W JIMHUM TI0 TPeIBapUTETHO
3a/1aficHd TeHOTHUNH, Taka U JUPEKTHO 3a
Ch37aBaHE Ha HOBU BUCOKOIPOAYKTHBHHU
F, npomunuienn xubpum.

28. OT u3BBPIICHUTE MPOYUYBAHUS
3a yCTaHOBSIBAaHE Ha OOMUTE (TOTATHH)
WHIEKCH BBPXY Ienus Habop oT 226
MOpOJM M JIMHUM TIpH TEHETUYHHTE
pecypcu Ha KOIIpMHEHaTa Ienepyla B
benrapust 6e ycraHOBeHO, Ye Ha ITBPBUTE
10 mMecTa ¢ Hal-BUCOKHU JOCTOMHCTBA ca &
OBITapcKul W 2 TMOPOAW, HWHTPOILYLHPAHU
or Erumer, a na mppBure 20 MecTa,
ChOTBETHO 14 Obirapcku, 4 UHTPOIY-
nupanu ot Eruner u 2 ot Ykpaiina.

29. YcTaHOBEHO €, Y€ IpU OCHOB-
HUTE KOJIMYECTBEHW TPHU3HAIM TErjo Ha
TaIKyja, TerJI0 Ha KOpHHeHaTa 00BHBKa,
IBJDKMHA U TETJIO Ha KOTIPUHEHATa HUIIIKA,
KakTo ¥ IpH NPOAYKTHBHOCTTa Ha Mall-
KyJld, sIBABAallla C€ MHTErpajieH KOJH-
YECTBEH MpPH3HAK ce HaOIIoJaBaT OTYET-
JIMBH TIPOSIBH Ha XETEPO3HUC KAKTO CIPSMO
cpemHara pomuTerncka crtorHOCT (MP),
Taka M COPAMO pPOTUTENS C IO-BHUCOKA
croitHocT Ha npusHaka (HP). B Bcnuku
clly4ad Korato xerepo3ucsT B F, e mo-
CWJTHO HM3pa3eH ce HalI0/1aBa U IMO-CHITHO
n3paszeHa genpecus B F,. [Ipu kpbcTocBane
obaue Ha mopoau OyOH, XapaKTepu3upaIIn
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The data about selected elitev cocoons,
varying from 18.45 to 27.48 % in the
females and from 18.29 to 27.93 % in the
males show that there exist some very
good combinations of high cocoon and
shell weights. That’s why the selection in
F, and the subsequent generations could be
conducted only for the cocoon shell
weight.

27. The developed mathematical
models for selection effect forecasting of
hybrid offsprings allows evaluate the
initial material and making of concrete
breeding programs, leading to increase the
efficiency and speeding up the rate of
selection-breeding work in creation of new
and improvement of the existing silkworm
breeds, lines and hybrids.

28. The studies on detection of the
total cumulative indices in all 226
silkworm germplasm breeds and lines in
Bulgaria manifested that the first 10
positions were occupied by 8 Bulgarian
breeds and 2 strains, introduced from
Egypt, while the first 20 positions were
occupied by 14 Bulgarian breeds, 4 breeds
introduced from Egypt and 2 from
Ukraine.

29. It was detected a comparatively
high heterosis expression, both for the
midparent value (MP) and the higher
parent value (HP) as regards the main
quantitative traits, such as cocoon weight,
shell weight, shell percentage as well as
the complex character fresh cocoon yield
by one box of silkworm eggs. In all the
cases where the heterosis expression in F;
was higher the depression in F, was also
higher. However in crossing of silkworm
breeds, having very big differences
between their productivity the characters
inheritance in F; is intermediate with a
high and positive heterosis expression for
the MP and negative heterosis for the HP.



Ce C MHOTO TOJIEMH pa3iinius B MPOAYK-
TUBHOCTTa TNPU3HALIUTE C€ YHACIIEASBAT
uHTEepMeanepHo B Fy ¢ mposiBa Ha BUCOK U
TIOJIOJKUTEIIEH XeTepO3uCeH e(eKT CIIPSIMO
MP u orpuniarensu ctoiHoctu crpsamo HP.

30. Iloka3aTenuTe 3a CTENEHUTE Ha
nomunupane B Fy (hp;) u F, (hp,) nokas-
BaT, Y€ XETEPO3UCHT 3acArall H3yYeHUTE
KOJIMYECTBEHW TNpU3HALM C€ IBIDKA Ha
cepbxaomuanpanero (hp; > 1) u emucra-
THYHUTE TeHHH B3ammoxaencTus (hp, <
hp;). Or emmcrarnyHWUTE TEHHU B3aUMO-
JEUCTBUSI C OTHOCHUTEIHO HaW-BaXKHO
3HAaYeHUE ca JAOMHHAHTHO-JOMHHAHTHHTE
(dd) u agutuBHO-MOMHHAHTHUTE (ad), a OT
JBaTa THIIA TeHHU e(eKTH — JIOMHHAHT-
HuTe (d), KOUTO ca ¢ MOJIOKUTENICH 3HAK U
YCHIIBAT MPOSIBUTE HA MPU3HAITUTE.

31. [pomumneHnTe XUOPUIN, KOUTO
MOXEM Ja IpenopbyaMe 3a OTIIICKAaHE B
MpaKTUKaTa, BKJIIOYUTEIHO M 32 W3HOC HA
Oybeno ceme B uyxOuHa ca Cymep 1 X
Xeca 2 m oOparHara kpbcrocka, (KK X
Xeca 1) x (Becmemm 2 xI'eprama 2) wm
obpaTtHaTa KpBCTOCKa u Bpama 35 X
Mepeda 2 u oOpaTHaTa KpacTocka 3a
nposieTHo OyOoxpaneHe U XeObp 1/18 x
Xeosp 2/1 u 00p. 3a narHo-eceHHo. Kato
MIEPCIIEKTUBHU XWUOpWUAM, HO BCE OIIe
Hensnutann 1 Henpu3Hata or MACAC ce
ouyepTaBaT MapKUPAHUSAT I10 TIOJ B CTAAUST
napsa (CH 1 x 1Ba 1) x (Maru 2 x HoBa
2) u oOpatHaTta KpbcTocka, u Bpama 2002
x Bpana 2003 u oOpaTHaTa KphCTOCKA.

3.3. 3HaueHHe HA IPEOCTABSHETO
uHGopManusi OTHOCHO FreHeTH4-
HHUTE pecypcu Ha KONPUHEHATA
nemnepy/aa B CBeTOBEH ACHEKT

3.3.1. O0MeH Ha uHdopmanus 3a
FeHEeTHYHHUTE pecypcu npu
KONPUHEHAHAT Nenepyaa

OOMeHbT Ha WHOpMAaLUs 3a TeHe-

TUYHUTE PECYpCH TpU KONpPHHEHaHaTa

menepyia € OT TOolsIMO 3HAaueHHe 3a

CTpaHWTE, HMAIlM CpPaBHUTEIHO BHCOKO

HHMBO Ha CEeJICKIMOHHATa paboTa. [maBHKTE

npo0JIeMH 3a MPEIOCTABIHETO W OOMEHBT

Ha TakaBa HHPOPMAIKS ca CICIHUTE:

30. The parameters about degrees of
dominance in F; (hp;) and F, (hp,)
manifested that the heterosis, concerning
the quantitative characters studied was due
to the over dominance (hp; > 1) and
epistatic genes interactions (hp, < hp).
Among the epistatic genes interactions the
most important meaning have dominant-
dominant (dd) and the additive-dominant
(ad). From the both types of gene effects a
higher importance have the dominant one
(d), which are positive and lead to a higher
expression of the character.

31. Commercial F; hybrids which
could be recommended both for rearing at
the field and for export to other countries
as well are Super 1 X Hessa 2 and the
reciprocal, (KK % Hessa 1) x (Vesletz 2 x
Gergana 2) and the reciprocal and Vratza
35 x Mereffa 2 and the reciprocal for
spring rearing and Hebar 1/18 x Hebar 2/1
and the reciprocal for summer-autumn
rearing. Promising hybrids, but still not
tested and approved by the State Executive
Agency for Variety Testing are the sex-
limited for larval marking hybrid (SN1 x
Iva 1) x (Magi 2 x Nova 2) and the
reciprocal and Vratza 2002 x Vratza 2003
and the reciprocal.

3.3. Promotion of global sharing of
silkworm germplasm information

3.3.1. Sharing information about the
silkworm genetic resources

For the countries having compa-
ratively high level of silkworm breeding
work the sharing of germplasm information
is very important. The main problems in the
sharing this information are:
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« E3uxoBara 06apuepa - HsIKOU
CTpaHu, pa3mojaralid ChC CPaBHUTEIHO
0oraTv TEHETUYHH PECYpCH Ha KOIPH-
HEHeTa Ienepyaa Bce OIlle UMaT MpooIeMu
C KOMYHHUKAaIWsATa Ha AaHTJINUCKHA €3WK,
Mopajl KOETO He HaBCIKBJAC NaHHHUTE ca
npeseneHd. B ToBa oTHomenue bwiarapus
HAMA TO3U MpoOJieM, ThH Karo Isara
uHpOpMAIMsl OTHOCHO TEHETHYHUTE pe-
CypCH Beue € IpeBeieHa Ha aHTITUHICKH.

v Jlumnca Ha OCTATHLYHO TEXHUKA
3a OChIeCTBABaHE HA KOMYHHKAIUS - B
HSKOM CTPaHd HMHCTUTYTUTE O OyOapcTBO
BCE OIIIe HE ca 00OpY/JBaHU B JOCTAaTabuyHA
CTCTICH C KOMIIIOTBPHA H Jpyra oguc
TEXHHKA M HAMAT JIOCTHII 10 MHTepHeT. To3u
npobiaem cbio He crou npen OCh - Bpara
THI KaTO CTaHIMATA € 000py/ABaHa OTIIIYHO
¢ HeoOxoyuMaTa KOMIIOTBPHA U JIPyTra opuc
TEXHUKA, KAKTO U C Ka0EJIeH UHTEPHET.

% B HfAIKOM CTpaHH HAJIMYHHTE
reHeTHYHU PecypcH Bce olle He ca Jo0pe
npoyyenn - B breiarapus renodoHma e
MPOyYeH 33JBJIIO0YEHO MO OTHOIIEHHWE Ha
Hall-Ba)KHNUTE KOJIMYECTBEHH M KadeCTBEHU
npusHamu. Mma KakBo Jia ce xenae obaue
OTHOCHO W3CJIE/IBAHE Ha TIOPOIUTE OT
reHopoHTa ¥ 10 HAKOM MOJEKYISIPHU
TeHeTHYHH Mapkepu. Jlokanm3upaHeTo Ha
reHuTe, OOyClaBsAM  KOJTMYECTBEHUTE
NpU3HALKM € MPUAOOWIO MHOTO TOJISIMO
3HAYCHHUE B CEINICKIIMOHHHUTE IMPOrpaMH MpU
pPa3IMYHU  CEJICKOCTONAHCKU PACTCHHS U
JKUBOTHH. MOJEKYJSIpHUTE MapKepy JaBaT
IleHHa WH(pOpMAIHs, C MOMOIITa Ha KOSTO
MOXE Ja C€ JIOKaXE€ OPHIMHAIHOCTTa Ha
JlajicHa mopoja Oy0a, KakTo U TeHeTHYHATa
ONMM30CT MEXKAY pa3UyHU TOMyJAlMU C
KOETO Jla CE€ WKOHOMHCA MapajeIHOTO
TIOJUThPKaHe Ha €Ha W ChINA MOpoja MO
paznaHu IMeHa. MoJeKyIspHUTE MapKepu
ca CBBp3aHH C KOJMYECTBEHH IpU3HAIH,
KakTO W C TakuBa, OOYCNIaBAIIU pe-
3UCTCHTHOCTTa KBM HSKOU 3a00JIsBaHMS,
TIOPaJH KOETO TSAXHOTO JIOKAU3UPAHE € OT
romsiMo 3HadeHue. OCBeH TOBa Te3W Te-
HETUYHN MapKepy MOTarT Jia Ce U3MOI3yBaT ’
3a TEpUOAWYEeH KOHTPONI BBPXYy H3Me-
HCHUSITA B XETCPOICHHOCTTa U  XeTe-
PO3UTOTHOCTTA HA TOITYJIAI[HHTE.
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% Language - some countries,
having comparatively rich silkworm
genetic resources still have problems with
communication in English. The silkworm
germplasm data are in the local language
only. In this respect all the Bulgarian
silkworm germplasm information is
already translated in English.

+¢ Lack of enough techniques and
equipment for fast and  easy
communication — in some countries the
sericulture institutes still do not have either
enough computers and other relevant
office  equipment, or no internet
connection. This problem doesn’t exist in
SES — Vratza, because the station is very
well equipped with the necessary
computers and office equipment as well as
with cable internet connection.

s In some countries the
silkworm genetic resources are not very
well studied — In Bulgaria the silkworm
germplasm has been studied thoroughly as
regards the main qualitative and the values
of quantitative characters. However the
silkworm germplasm could be studied also
with respect to the molecular genetic
markers. Quantitative Trait Loci (QTL)
mapping has become very powerful tool in
plant and animal improvement programme
and silkworms offer as a very interesting
insect for such exercise. Molecular
characterisation helps to identify the
genetic distinctness of a race / breed / stock
and thereby helps to eliminate duplicates
and reduce the cost of germplasm
maintenance and volume of work. Thus,
the genetic markers facilitate molecular
characterisation, maintenance, conserva-
tion and cost effective management of
plant and animal genetic resources.
Molecular markers that are linked to metric
and resistance traits and their subsequent
mapping in silkworm is essential. Also
these genetic markers can be applied
periodically to monitor changes in
heterogeneity and heterozygosity in the
accessions, as they are routinely
reproduced for maintenance.



s Jlumeca Ha  MEKIYHAPOJAHO
npueTa METOANKA 32 XapPaKTePUCTHKA U
OlleHKA HA Ka4YeCTBEHHTE W KOJIH-
YeCTBEHHTE TPH3HANM MNPH KOMPH-
HeHaTa menepyiaa - Exna or nenwre Ha
HacTosata MOHOrpadus € Ja 3aro3Hae
CHEIMATUCTUTE B Ta3W 00JACT ¢ METOIH-
KWUTE, U3IOJ3YBaHU B Bbiarapus, ¢ KosATO
uHpoOpMaIMsl Ce HaAsBaMe Jia IMOJIO-
MOTHEM HSKOW IPYTH CTPAaHH B TAXHATa
paboTa, a CHIIO Taka Ja MOIYyYUM H TIpe-
MOPBKH OTHOCHO TIOJOOPSIBAHE METOIMTE
Ha ChXpaHeHue Ha TeHodoHAa B briarapus.

% B mHsakom crTpanm wuHPOp-
MalMsTa, OTHOCHO CBHCTOSIHMETO Ha
reHeTHYHUTE PpecypcH MNpH  KONpH-

HEeHATAa NemepyAa ce CYUTA KaTO CeK-
perHa — B brarapus obaue Ta3m wH-
(dopmanus e myOnuYHA, TOPaaAH KOETO IIe
0bJa TOCTaBeHa U Ha OBICIIUAT UHTEPHET
caiir Ha OCb - Bpana. B unrtepner crpa-
HUIaTa e Oble mpegocTaBeHa nHpopma-
ISl OTHOCHO Hail-Ba)XHWUTE KaueCTBEHHU U
KOJIMYECTBEHH TPHU3HAIM Ha BCAKA IIO-
pona, CHUMKHM Ha JapBUTE, MAIIKYJIUTE U
sifllata, KaKTO W XapaKTEPHCTUKA IO
MOJIEKYJISIPHU MapKepHu.

% B HAkoMm cTpaHM dacT OT
reHeTHYHHUTE pecypcH ca coOCTBEHOCT
Ha 4vacTHu ¢GuUPMHU, TNOpaau KOETO
IbpPKABHHUTE HHCTUTYMHT HSIMAT
JOCTBII 10 JOCTATBYHO MH(popManus 3a
TaX - B Dbbarapusa ocHoBHaTa 4act OT
reHo(oHIa OT TOPOJIM Ha KOIMpPHHEHAaTa
nenepyna ce cbxpansBa B OCh - Bparma,
kosiTo € 100 % mabpikaBHO MPEATIPHUSTHE.

v Hsakom crpanum ca B KOH-
KypeHIMs TpH mpoaaxkdara Ha O0yGeHO
ceMe Ha TpeTH Na3apH, MOPajgl KoOeTo
HAMAT TOJSM HMHTepec Ja O0OMeHST
noao0Ha uHdopmanus — bbiarapus HsiMma
amMOMIuATa Na KOHKypuMpa Ha Ta3apa 3a
OyOcHO ceMe HampuMep TaKbB TOJISIM
npousBoauren karo Kuraii, Ho OCb - Bpana
€ TOTOBA Hape] C U3HOC Ha XWISOH KyTHHKA
Jla JIOCTaBsi W CHBCEM MAJIKA KOJMYECTBA
OyOcHO ceMme, OT TIOpsabKa Ha JCCETKH 10
HSKOJKO CTOTHH KyTHHKH, O3 ToBa [ia
BJIMSiE BBPXY IIEHATA.

% Lack of internationally
accepted methodology for silkworm
qualitative and quantitative characters
characterization and evaluation — One of
the purposes of the present book is to
introduce the experts in this field with the
methodologies, used in Bulgaria. We hope
to help some countries in improvement of
their work as well as to receive some
recommendations regarding improvement
the methods of silkworm germplasm
conservation in Bulgaria.

+« TIn some countries information
for state of silkworm genetic resources is
considered as “secret” — In Bulgaria this
information is open and shall also be put at
the future web site of SES-Vratza. In the
web page there will be uploaded
information about main qualitative and
quantitative traits of each breed, photos of
the larvae, cocoons and eggs, molecular
markers characteristic.

/7

< In some countries some parts
of the genetic resources belong to
private companies and the government
organizations don’t have enough
information about them — In Bulgaria the
main silkworm germplasm is preserved at

SES-Vratza, which is a 100 % state
institution.
«<» Some countries are in

competition between each other in
selling silkworm eggs to third markets,
hence they are not interested to share
this information — Bulgaria doesn’t have
the ambition to compete with a such big
silkworm egg producer like China at the
international market, but the SES-Vratza is
ready besides the export of thousands
boxes to make export of even very small
amounts of eggs, such as from dozen to
several hundred boxes, without changing
the unit price.
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¢ Mexay HAKOM CTPaHU Cb-
IIeCTBYBAT MNOJUTHYECKH TPoOIeMH,
NMOPAaIH KOETO Te He HKeJAsAT 1a 00OMeHsAT
uH(opManus nmomexay cu - brarapus e
B J00pY M NPHUATEICKA OTHOLIEHUS KaKTO
ChC ChCEIUTE CH, TAKa U C BCUYKH CTPaHHU,
wienku Ha OOH u e roToBa Aa npenocTaBs
UHQOpPMAIMsi  OTHOCHO  TEHETUYHHUTE
pecypcHu NpHu KONpHHAHATa Menepyaa Ha
BCEKH, KOMTO ce HHTEpecyBa

B wamm namM m B Onmsko Obpjermie
Hai-IecHUAT © e(EeKTUBEH Ha4yMH 3a
npenocTaBsHe MH(oOpMalnus OTHOCHO Tre-
HETUYHUTE PECypCH NpU KONpUHEHATa
nenepyna B pasIUYHUTE CTPaHU € I10C-
penctBoMm uHTepHeT. C 1en ch3gaBaHe Ha
e(ekTHBHA cHcTeMa 3a 0OMeH Ha WH(DOP-
Malys 10 OTHOIICHHE Ha TEHETHYHHUTE
pecypcu OMxMe NpenopbhYaid CISIHUTE
MO-BaKHU MEPKH:

1. Ce3pagenata kpMm DAO mpes
2002 r. paboTHa Tpyma MO TECHETHYHHUTE
pecypcu Ha KONpHHEHaTa TIenepyna,
ChCTaBEeHa OT BOJICIIHU CIICIUATUCTH B Ta3H
00J1acT /1a MpoBeXJa Cpella Hail-Mallko Ha
BCEKH JIBE TOJMHU.

2. PaborHaTta rpyma ma pa3paboTu
CTaHIApTHA ¥ MEXAYHApOJHO TpHeTa
METOJIMKA 32 XEPEKTEPUCTHKA M OIIEHKa Ha
TCHETHYHHUTE PECYPCH.

3. Bcesika crpaHa/mHCTHTYT/UpMAa,
Kejmaemia Ja  IodydaBa M OOMEHS
UHpOpMAIHS 3a reHooH 1A Ha
KOIpHHEHAaTa Tenepyaa aa ObJe moKaHeHa
or DPAO ga 1OArOTBH, CIIEABAWKH
npueTata CTaHJapTHa METOJUKA IIbJIHA
uHQOpMaIMsT Ha AHIJIMUCKH OTHOCHO
TCHETUYHHUTE CH PECYPCH.

4. ®AO w/unm ApyrH NOHOPH A
ocurypsT (MHAHCHpaHE 3a OTKpHWBaHE W
MOAAPHKKA HAa WHTEPHET CalT, HapeyeH
“CBETOBHM TEHETHMYHH pECypcu TpHU
KONpHHEHATa Ternepyaa”, Ha KOMTO Oa ce
Kauu HHpoOpMauus 3a TeHoQoHIOBETE Ha
BCHYKH CTPaHH-yYACTHHYKH.
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% There are political problems
between some countries and they do not
want to share the information between
each other — Bulgaria has good and
friendly relationships with its neighboring
countries as well as with all the UN
member countries and we are ready to give
information  about  our silkworm
germplasm to any one who is interested.

In nowadays and in the near future
the easiest way to share information about
the silkworm germplasm for each country
is by internet. For establishment of a
successful system for internet uploading
and sharing the silkworm germplasm
information we suggest the following
measures:

1. The already established under FAO
in 2002 working group on global silkworm
germplasm  conservation, consisted of
leading silkworm breeders, fluent in English
from the sericulture science and technology
advanced countries to make meetings at least
in every two years.

2. The working group to develop a
standard international methodology for
characterization and  evaluation of
silkworm germplasm.

3. Each country/organization/com-
pany which wants to share information
about their silkworm germplasm and to
receive regular information about the
germplasm in the other participating
countries to be invited by FAO to prepare,
following the standard methodology in
electronic files in English a complete
information about their silkworm genetic
resources.

4. FAO and/or other donors to provide
funding for creation and maintenance of an
internet site, called “Global silkworm genetic
resources”  where  the  information
accumulated shall be uploaded.



3.3.2. IIpenocraBsine 1 00MEH Ha
reHeTHYHU pecypcu Ha
KONPHHEHATA nenepyaa

[IpenocraBsHeTo Ha mopoau Oyowm
OT €IHW Ha JAPYTH CTPaHU/UHCTUTYTH/
¢bupMuH € MHOTO MO-TOJNISIM TIpOOJIeM B
CpaBHEHHE C TMpeNoCTaBsHE CcaM0 Ha
uHQOpMasi OTHOCHO TE€HO(OHIOBETE.
OOWKHOBEHO CTpaHHTE C pa3BuTa Oy-
Oapcka Hayka He ca 3aMHTEpPECOBaHU Ja
MIPEIOCTABAT CBOWTE TOpoau OyOu mmopamn
ChIICCTBYBallaTa KOHKYPCHIMA UKW HAKOU
OrpaHMuCHHs B 3aKoHOmaTencTBoTO. [Ipes
MOCIEHOTO AeCeTHIeTHEe 00adye HAKOH OT
TE3W 3aKOHOBU OTPAaHWYCHHUS OTMaHAXa B
eIHH OT CTpaHWTe C Hail-OoraTm TeHO-
(hoHOBE Ha KOIPHHETaTa Temnepyna, a
umenHo Smnonus u HOxua Kopes. [lpu-
YyHaTa €, 4Ye B Te3W IBE CTPaHU IMPOU3-
BOJCTBOTO Ha TMANIKyJd M €CTeCTBEHA
KOIPHHA € CHJIHO HaMallsulo W TIXHATa
KOTIPHHEHOTEKCTHIIHA TPOMHIIDIEHOCT Bede
pa3umTa IMOYTH M3ISII0 HAa BHOCHA CYpOBHHA.

Ot gpyra crpaHa TIIOBEUETO pas-
BUBAIlIM CE€ CTpaHH, 0cobeHo oT Adpuka u
Jlatucka AMepuka HAMArT JIOCTaTBYHO
OMMMT W KBAIM(UIWPAH TEPCOHAT 3a [a
MOJTBPKAT TIPABIIIHO TIOpOAWTE OyOm Ha
HUBOTO Ha KOETO ca MOJydYeHHd. Pano wmmm
KBCHO TIOKa3aTEJMTE Ha TPEIOCTABCHUTE
NOPOAM Ce BJOIIABAT, & M JOPH CAMHUTE
MIOPOJHM ce 3ary0Bar.

Criopen, Hac OOMeH Ha TEHETHYHH
pecypcu TIpy KOTIpHHEHaTa Tenepyaa ca B
CBHCTOSHAE [la pealn3upar caMo CTpaHH,
UMallld Pa3BUTa CEJICKIIMOHHA PadoTa Hal
OllpeNieNieH0 HUBO. Taka HampuMmep 3acera
MOBeYeTO a(pUKaHCKH M JIaTHHOAMEpH-
KaHCKH CTpaHU, KOUTO TEeIIbpBa 3aIioyBar Jia
pa3BuBar OyOapcTBOTO BCE OIE HAMAT
HY>K7a OT IOJTyJaBaHe Ha TOpoau OyOH, Thit
KaTo HE pasmojiaraT ¢ HEeO0OXOAUMUST
KBAUTU(UIMPAaH TEpCoOHaNn M YCIOBHS 32
TSXHOTO MOATbPKaHE, KAKTO U M3IMOJI3yBaHe
3a MPOM3BOJICTBO Ha MPOMHUIILICHO OyOeHO
ceme. Or gpyra crpaHa KIMMaTHYHATE
YCTIOBUS B T€3W CTPaHH B MOBEYETO CIy9au
ca HeOmarompusTHH 3a OyOeHOTO ceMe-
TPOU3BOACTBO.

3.3.2. Sharing silkworm genetic
resources

The sharing of silkworm breeds
between different countries is much bigger
problem than the sharing information
about them only. Usually the sericulturally
developed countries are not interested to
share their genetic resources due to
competition at the international silk
market, competition at silkworm egg
market or some restrictions in their
legislation. However during the recent
decade some of these restrictions were
abolished in the countries, having one of
the richest in the world silkworm
germplasms such as Japan and South
Korea. The main reason was that the
cocoon/raw silk production declined and
their silk textile industry relays mostly on
imported raw materials.

On the other hand most of the
developing countries do not have enough
experience and skilful staff to maintain the
silkworm breeds at the level of their
passport characteristics. Sooner or later
they’ll deteriorate the breeds and even
loose them.

In our opinion some exchange of
silkworm genetic resources are able to
realize only those countries having a
breeding work above a certain level. For
example now most of the African and
some Latin American countries who newly
introduced sericulture still do not need to
obtain silkworm breeds, because they don’t
have enough trained and experienced staff
to maintain and use them for breeding and
isolation pure lines and making hybrids.
On the other hand the climatic conditions
in some of those countries are not very
suitable for silkworm egg production.

119



ChineBpeMeHHO 00ade € HeoOXOIUMO pas-
BUBAIIIUTE Ce B oOJlacTTa Ha Oy0apcTBOTO
CTpaHH TIOCTENICHHO JIa IPUI0OMBAT OMUT TIO
ceneKknusaTa U 0yOSHOTO CeMEnpOU3BOJICTBO
C IeT Ja Ch3JajaT CBOM COOCTBEHH Te-
HETHYHN OaHKA M KOETO € CBIIO0 MHOTO
BOXHO — Jla TPOM3BEXIAT CaMH HEoOXo-
JIMMOTO UM OyOEHO ceMe.

CremoBaTenHo cropen Hac OOMEHBT
Ha TEHETWYHH PECypCH Ha KONpHHEHaTa
meriepyia  MeXAy pPazIndHATE CTpaHH €
BB3MOXKEH caMO Ha 0a3aTa Ha B3aUMHUST
unTepec. OOMKHOBEHO OOMEHBT Ha IOPOAU
OyOM ce Wu3BBpIIBA HAa CKBUBAJICHTCH
npuniyn. [lo To3u Haunn OCH - Bpaua e
noJTyduia ToisiM Opoid mopoau ot AmoHus,
Vkpaitna, FEruner, Pymbaus, Kopes,
Y36ekucran, AzepOaiimkan, BuetHam u ap.

B npyru cioydan HSKOM CTpaHU C
pazButa Oybapcka Hayka, pasnojaraiiy c
0oraTy TEHETHYHH PECYPCH, B KOHTO 00aue
TJIABHO TIOPaJd HWKOHOMUYECKH TPUYHHU
TIAIIKYJIOMPOU3BOJICTBOTO € CHJTHO HAMAISLIO
ca TOTOBH JIa TIPEAOCTABAT YUCTH TTOPOIU U
JMHAM Ha JIPyTH CTPaHH W IOATIOMOTHAT
pa3BuHHETO Ha Oy0apCTBOTO, C 1€ TVIABHO
M3MOI3YBAaHE Ha pa3BUBAILMTE C€ CTPaHU
KaT0 M3TOYHWK Ha CypoBa  KOIpHWHA.
[IspBOHa"YamTHO OOade MperoCTaBSHETO Ha
mopoau OT TeHopOHIa MOXe Ja ObIe
OTPaHMYCHO JI0 TaKWBa, MPEICTBAJSBAIIH
NpeArd BCUYKO HAay4YeH MHTepec (Hampumep
cnenuuUHN MyTaHTH), HO HE U Ha
TIOPOJTH, U3XOIHU (OPMH Ha 3alIUTEHU ChC
cepTHQUKATH TPOMHUIIIIICHN XUOPHIH.

Criopeny Hac €QWH OT YCHEUIHWTE
Ha4YMHHM 32 [TOJIIIOMaraHe Ha Pa3BUBAIIUTE Ce
CTpaHH € J1a UM Ce MPOJaBa eIUTHO OyOeHo
ceme. Ta3u THProBUs € M3roJHA M 3a JBETE
CTpaHW, TIOpaAd TOBa, Ye I[IeHaTa Ha
eIUTHOTO OyOCHO ceMe € OKOJIO IBa ITETH
MO-BHCOKA OT Ta3W Ha XHWOPHUIHOTO, HO
Pa3xo/uTe 1Mo HETOBOTO MPOU3BOICTBO HE Ca
MHOTO TI0-BHCOKH, OT €JJHa KyTHHKa EIUTHO
OyOeHo ceme morar aa ObJaT MPOU3BENCHU
80 KyTHMKA XHOPHIHO, pa3XxomuTe IO
TIPOM3BOJICTBOTO HAa XHUOPWIHOTO ceMe, IIe
ObAaT 3HAYMTEIHO TMO-HUCKH OT IIeHaTa Ha
CBETOBHHMST T1a3ap, pa3BHBAILATa CE CTpaHa
HE € HeoOXOAMMO Ja H3BBpIIBA CKBIIO
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However the developing sericulture
countries should get gradually experience in
silkworm breeding and egg production in
order finally to create their own silkworm
germplasm and what is also very important —
to produce their own silkworm eggs.

Therefore in our opinion the exchange
of silkworm breeds between different
countries is possible based on a common
interest. Usually the exchange of some
breeds is made on equivalent basis (certain
number of breeds from one country is
exchanged with certain number of breeds
from other country). By this way SES-Vratza
has received many silkworm breeds from
Japan, Ukraine, North Korea, Egypt,
Uzbekistan, Romania, Azerbaijan etc.

In other cases some sericulturally
developed countries who have rich genetic
resources, but due to economical reasons
the cocoon production went down are
ready to give some pure breeds to other
countries in order to support their
sericulture as a source of cocoons/raw silk
for the silk industry in the developed
country. However, at the beginning this
exchange may be limited only to those
strains that have a mere scientific interest
(particular type of mutants) and it will not
regard strains that can have a commercial
exploitation (pure lines to produce hybrid).

In our opinion one successful way to
support the developing countries is to sell
them P; eggs. This trade is beneficial for
both the sides because the price of P, eggs
is double than the F;, but the costs are not
so much higher, by one box of P, at least
80 boxes F; eggs can be produced, the
costs of the recipient for production of F,
eggs are much lower than those of the
hybrid eggs at the international market, the
developing country avoids the expensive
and highly sophisticated work of
maintenance the parental pure lines.



CTpyBalllaTa ¥ W3UCKBAIllAa BHCOKA KBa-
mupukanys paboTa MO TOAIBpKaHEe Ha
poautenckure nopoAu. [lo To3M HauMH
pa3BHBaIaTa CE CTPaHA MOXKE TOCTEIIEHHO
Ja HaTpynma HYXHHAT ONHT B TPOU3-
BOJICTBOTO Ha OyOeHO ceme, pomuTenuTe Ha
xubpuga ce OTIJIeKAaT TpPU  MECTHHUTE
yCJIOBHS, HE c€ Ch3aBaT NpoOJIeMH TpH
TpaHcopr Ha Oybeno ceme W T.H. 3a
TIOMYJISIPA3APaHe  Pa3IPOCTPaHSIBaHETO Ha
uHpopMaMs OTHOCHO TEHETHYHHUTE pe-
CypcH € HeoOXOaMMO M OOydeHHe Ha Tep-
COHal OT pa3BUBalIIUTE ce B OyOapcko
OTHOILICHUE CTPAaHW B Pa3BUTUTE TaKWBa, a
TOBA € U €IMH OT HAYMHUTE 32 MPEAOCTaBIHE
Ha TakaBa uWH(popmarus. Jpyr HaumH e
W3NpaliaHe Ha eKCIePTH OT Pa3BUTUTE
CTpaHM B Pa3BUBAILIATE CE C IeN OOydYeHHe
TIepCOHaA Ha MSICTO.

CrenBaiiku Te3W TNPUHLMIM Tpe3
nepuoga 2001 — 2003 r. OCb — Bpama e
MpEeIOCTaBIIA €IUTHO OyOeHo ceme Ha 4
Adpukanckn ctpann /bpsar Ha CIIOHOBaTa
koct, Erumer, I'ana u Yranma/ ot Owirapc-
kusT Terpaxuopun (KK x Xeca 1) % (Becnarg
2 x I'eprana 2), KOHWTO ca M3MOJ3YyBaHU 3a
MPOU3BOJCTBO Ha XUOpUIHO OyOeHO ceme.
[TomoOHa THproBUsI C eNUTHO OYOEHO ceme
€ BB3MOXHA JOPH U MEXIY HalpeIHaIHd B
obmactra Ha OyOapcTBOTO CcTpaHu. Taka
Hampumep mpe3 2002 r. B Taitmang B
cucreMata Ha DOAE 0sxa wu3nuranu
enmuTHH OyOeHu cemeHa oT bwarapus, ot
KOUTO ce TMpou3Bele XuOpumaHO OyOeHO
ceme. Pesynrarure OT OTIIeXKIaHETO Ha
XuOpumHOTO OyOeHo cemMe ca MHOTO
no0pu. Thil KaTo MOBEYETO pa3BHUBAIIH CE
CTpaHHU HeE ca B ChCTOSTHHE Ja MPUIOOHAT U
CBbXpaHJABAT YHCTH BUCOKONPOLYKTUBHH
noponu OyOM €IHO OT peleHHusITa Ha
mpobieMa 3a OCUTypsBaHE Ha XHOPHIHO
OyOeHO ceMme € 1a 3aKyITyBaT €JIMTHO M Jia
OpraHu3Mpar cOOCTBEHO MPOHM3BOACTBO.

By this method the developing country can
gradually accumulate a good experience
in egg production, the parents of the hybrid
are reared under indigenous conditions of
the country, there are no any problems
with egg transportation etc. For promotion
of information for genetic resources
sharing, training developing countries’
staff in advanced countries is needed, and
this is one way to share information. And
the other way 1is that experts from
advanced countries train the people in
developing countries.

In 2001 — 2003 SES — Vratza gave
to 4 African countries (Egypt, Ghana,
Ivory Coast and Uganda) some P; eggs of
the Bulgarian four — way hybrid KK x
Hessa 1 x Vesletz 2 x Gergana 2 which
were utilized for hybrid egg production
under the local conditions. Such trade
with P; eggs, based on a mutual interest is
possible even between sericulturally
comparatively developed countries. For
example in 2002 P, Bulgarian eggs were
tested for bivoltine hybrid egg production
in Thailand, under the DOAE system and
the results obtained were promising. Since
the chance of the most developing
countries to obtain, preserve and maintain
good pure lines is very small, one way for
them is to buy regularly P, eggs and to
produce the F; eggs by themselves.
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CrplmecTByBamaTa OT BEKOBE JIOKT-
pYHa, Y€ TEHETHYHUTE PECypCH Ha KOII-
puHEeHaTa menepyna TpsOBa Ja ce ChX-
paHsBaT KaTro THPrOBCcKa TaifHa Bce OIIe
nmpeoOmamaBa B cBera B passutute Oy-
Oapcku cTpaHH, KBJETO ca Ch3Ja/IeHU U ce
HOJIBPKAT OOJIIMHCTBOTO OT CHILECTBY-
BamuTe mopoau OyOum obaue Te3u TeHe-
TUYHU PECYPCU BEYE HE Ca TaKa BaXKHU 3a
HAI[MOHAJIHATA WKOHOMHKA, ITOPagd KOETO
WHCTHTYTHTE TIOIy4aBaT TIO-Mallko (H-
HaHCWpaHe OT CTpaHa Ha JIbp)KaBaTa,
KOeTO OM MOIJIO Jia JoBene 0 3ary0ba Ha
HSKOM TIOPOJM WU TSAXHATA JICTCHEpaIvsl.
ChIIEeBpEMEHHO B TIOBEUYETO CTPaHU, Kb-
JIeTo 0y0apcTBOTO € B CHCTOSHHE J1a JOT-
pUHECE B MHOTO TrojisiMa CTEMNeH 3a Mpeo-
JONIsIBaHE OETHOCTTA B CEJICKUTE PalOHH
HEIOCTUT'BT Ha TEHETUYHU PECYpPCH € elHa
OT Hall-CepPHO3HUTE MPEUKU 32 PA3BUTUETO
Ha OyOapctBoTO. TOBa Baxkm ¢ ocobeHa
CWJIa 3a CTpaHWTe, KOWTO TEmbpBa HaB-
mu3ar B Oy0apcKOTO TMPOM3BOACTBO. 3a
CHXKaJICHHE J0Cera He € MMAJI0 ChIIIeCTBEHH
YCUITHSI 32 KOOPIMHAIMS U MTOCPETHUIECTBO
OT MEXIYyHApOTHHUTE OpPraHW3aIUH IO OT-
HOIIICHUE TMOJIbP)KaHETO U OOMEHBT Ha
TeHEeTUYHH PECypCH TpU KOIPHHEHAaTa Iie-
nepyna. OOade mbpBaTa CTHIIKA B TOBA
otHomeHue Oere HampaBeHa oTr PAO mpes
2002 T., Korarto Oelle TPUBIICYCHO BHH-
MaHHETO Ha MEX/yHapOIHATA OOIIHOCT KbM
OIACHOCTTA OT 3ary0a Ha IICHHH 3a ISUIOTO
YOBEUECTBO TCHETHYHH PECYpCH Ha KOII-
puHeHaTa Tenepyna. l[IppBara MexmayHa-
pomHa koH(pepeHusa (ChrXxpaHeHue Ha TeHe-
TUYHUTE pPECypCHM TP  KOINpPUHEHaTa
merepyia B CBeTa) Oellie OpraHu3upaHa |
¢unancupana or ®AO mo BpemMe Ha Cb-
OBTCTBYBamara cecusi kbM 19" Mexmy-
HapOoJIeH KOHTpec o Oy0apcTBO, IPOBEIICH B
Bankor, Tainang npe3 Mecelr CENTEMBPU
2002 r. B xoHdepeHuusTa B3exa yyactue 7
ctpanu - beirapus, Kurait, Uaaus, Utamus,
Opanrus, Anonus u HOxua Kopes. bere
Ch3[aJlecHa paboTHA Tpymna MO CBETOBHOTO
OMa3BaHE W WBION3BaHE, KaKTO W IOJ-
TOMaraHe Ha CBETOBHHAT OOMEH Ha WH-
(dhopmaltsi ¥ TEHETHYHH PECYpPCH TIPH KOII-
pUHEHaTa mernepy/a.
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The centuries’ old doctrine of
considering the genetic material of the
silkworm as a trade secret is still prevalent
around the world. This places at risk the
conservation of the germplasm resource
and, in turn, further hampers the smooth
transfer of cocoon production from the
developed to the developing countries. In
sericulturally developed countries, where
most of germplasm diversity is created and
maintained, germplasm resources are no
long important to their national economy.
Therefore, they receive less Government
support and maybe accidentally lost or left
to degenerate. Meanwhile, in the countries
where development of sericulture would
contribute greatly to the alleviation of rural
poverty, scarce genetic resources are one
of most serious constraints to sericulture
development. This is especially the case in
countries which intend to launch cocoon
and silk production. It is unfortunate that
there have been no coordinating or
mediating efforts by any international
organizations to effect the global
maintenance and international exchange of
silkworm germplasm. A first step in this
regard was, however, taken by the FAO
in 2002, when it  called interna-
tional attention to the risk of the gradual
extinction of sericulture germplasm. The first
international ~ conference  (Con-servation
Status of Sericulture Germplasm of the
World) was organized and supported by the
FAO, during the satellite session of the 19"
Congress of the International Sericulture
Commission, Bangkok, Thailand, 20 ~ 25
September 2002. Seven countries (Bulgaria,
China, India, Italy, France, Japan, and South
Korea) participated in the Bangkok
conference and a Working Group on
Sericulture Germplasm was tentatively
organized to discuss global preservation and
utilization of germplasm resources. It was
also to support the international exchange of
information and genetic materials for the
silkworm.



VYcunudara B Ta3u HacoKa 0gxa MPOIABIKEHU
u ¢ opranusupaneto ot ®AO nHa [IbpBarta
pEeTHOHATIHA MEXTyHapOoIHa KOH(epeHIHs
no OybapctBo Ha crtpanuTe OT M3TOUHA
EBpomna m OHJI ipe3 mecerr anprn 2005 T. B
Tamkenr, VY30ekucraH, Kbaero Oelile
npejacTaBeHa HHGOpPMAIMS W 00CHACHH
NpoOJIEMHTE TIO ChXPaHCHUE TEHETHYHUTE
pecypcu Ha KONpUHEHara Ternepyna B
Azepbaiimkan, benrapus, ['pysus, Typrws,
PymbHUS, YKpaiina u Y30eKncTaH.

Wwmaiiky BIIpeaBUI CpaBHUTETHO 00-
raTUTe TEHETUYHH PECypCH Ha KOIl-
pvHaHaTa Tenepynaa, MOAIbpXKaHu B bbi-
rapus, KakTo U OJM30CTTa Ha CTpaHaTa JIo
Adpuka, bmmskusar m3tok u lleHTpamHa
Asus cuutame, dye ¢ nomoinra Ha DPAO,
IIPOOH, EC wu zxpyrn MexayHapoaHH
opranuzanuu u goHopu B OCb - Bparna 6u
MOTBJI JiIa C€ Ch3Aale MEKIAYHAPOJICH
peruoHasieH UEHTHP, KOWTO Ja CIOMOTHE
3a OMa3BaHeTO Ha TeHO(OHAA, OOMEHBT U
CHaOJBaHETO Ha CTPAHUTE OT pErmoHa ¢
TeHeTHYEeH MaTepran. Y CTAaHOBEHO €, Y€ B
CTpaHHUTE OT PErHOHA C€ OTTIIEKIAT MOHO
1 OMBOJNTHUHHHU MOPOIX OyOH, a CBIIO Taka
W3MUTBAHUATA HAa TIOPOOU W XUOpUAU
0yowu, cr3ganenu B OCh - Bpana B Hixon
OT Te3W CTpPaHM TOKa3axa, 4de IPOsSBIBAT
3aJIOBOJIUTENIHA FIJIM BHUCOKA TIPOIYKTHB-
HocT. IlpenBmxma ce cb3maBaHETO Ha
Permonanna reHetnyHa OaHKa IMPH KOM-
pUHEHaTa Temnepyla KOWTO IOAIoMara
pa3BUTHETO ¥ BBH3TAHOBSIBAaHETO Ha Oy-
OapcTtBOTO B cTpaHuTte OT Adpuka, EB-
poma, LlenTpasina A3us u O6mm3kus U3TOK.
CrenupuyHuTe 3a7a4¥ HAa TO3U ILICHTHP
MoraT Jia ObaaT chOupaHe, MOANbPIKAHE U
nonoOpsiBaHe Ha TeHO(pOHIa, OOMEeH u
cHaOJsBaHEe C TEeHETHUYeH MaTepual, o0y-
YeHne 1Mo NpoljeMHuTe Ha TEeHeTHKaTa |
CEeNIeKNIMATa Ha KOIPHHEHATa Iernepyza.
[To TO3W HauWH 1Ie ce MOJIIOMOTHE Bb3C-
TAaHOBSIBAHETO W Pa3BUTHUETO Ha OyOapcT-
BOTO Y HAIMOHAIHUTE WKOHOMHKH Ha
CTpaHUTE B PETHOHA TOCPEICTBOM BBH3C-
TAHOBSIBAHE W/WIIM paslIUpsBaHE Ha ce-
JIEKIFIOHHATE TIPOT PAMH.

The efforts in this direction were continued
through the organizing by FAO of the first
International Workshop on Revival and
Promotion of Sericultural Industries and
Small Enterprise Development in the Black,
Caspian Seas and Central Asia Region, held
from 11 - 15 April 2005 at Tashkent,
Uzbekistan, where huge information was
presented and the problems were discussed
of the silkworm germplasm conservation in
Azerbaijan, Bulgaria, Georgia, Turkey,
Romania, Ukraine and Uzbekistan.
Considering the comparatively rich
silkworm genetic resources, maintained in
Bulgaria as well as the closeness of the
country to Africa, Near East and Central
Asia we may consider that by the help of
some donors, such as FAO, UNDP, EU
and others it could be established an
international regional center at the
Sericulture Experiment Station in Vratza,
which could support the silkworm
germplasm conservation, and supply of the
region countries by genetic material. It was
estimated that uni and bivoltine silkworm
breeds and hybrids are reared in the countries
of the region. Some breeds and hybrids bred
at SES-Vratza manifested a sufficiently good
performance in some of the region countries.
The development objective is to facilitate
sericulture development and rehabilitation in
developing countries and countries in
transition from Africa, Europe, Central Asia
and the Near East through establishment and
operation of an Regional Sericulture. The
specific objectives are to collect, maintain
and improve sericulture germplasm, to
facilitate  international  exchange and
distribution of germplasm information and
genetic resources of the silkworm, and
education in silkworm genetics and breeding.
The exchange of germplasm will facilitate
the initiation, expansion or rehabilitation of
silkworm and/or mulberry  breeding
programmes in the recipient countries.
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KpaitnusT edexr e ce oTpazu B Hall-romsima
CTETIeH BBPXY (epMepUTe-IIPOU3BOAUTENN HA
MAlIKyJId TOCPEACTBOM IIOBHMILABaHE Ha
CpeIHHTE TOOWBH U TEXHUTE JOXOIH, KAKTO U
BBPXY (PUPMUTE-IPOM3BOANTEIN Ha KOTIPUHA
U KOIPUHEHH W3MENHS, IOCPEACTBOM
NOBUIIABAaHE HA TIXHOTO KauyecTBO U
KOHKYPEHTHOCIIOCOOHOCT Ha Ta3apa.

OCb - Bpama uMa TOTOBHOCT Ja
NPEeAOCTaBU Ha HMHCTUTYTH OT pa3Bu-
BalllUTE CE CTPaHU HIKOM IMOpoau OyOu
OpU ONpENeJICHH YCIOBHUS, KakKTO U Ja
U3BBpIIBA OOMEH Ha MOPOAW OT HAIHO-
HAJTHUAT TeHOQOHA, Mpoaax0a Ha eTUTHO
u xubpugHo OyOeHO ceMe Ha YMepeHH
LeHH, OOyueHHe Ha CIEUUATIH3aHTH IO
npoOIeMuTe Ha TeHETHKaTa U CEJIEeKIUATa
Ha KONpHWHEHaTa Ternepyna, OyOeHOTo
CEMEIPOMU3BOJICTBO,  TEXHOJIOTHATA 32
oTrnexxaane Ha OyOute, mpepaboTkata Ha
NAIIKyJUTe U CypoBaTa KOMPHHA, KaKTO H
OCUTYpsIBaHE Ha KOHCYJITAHTCKa IIOMOLI 10
BCHYKH Tpo0IeMu Ha Oy0apcTBOTO.
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Final beneficiaries will be cocoon farmers
(through upgraded mulberry leaf and cocoon
productivity and their profit) and silk
entrepreneurs/ industries (through improved
silk quality) and competitive power.

The SES — Vratza could give some
silkworm breeds from the Bulgarian national
germplasm to the developing countries under
certain conditions. By the same time the
station is open for making bi and multi-
lateral exchange of silkworm breeds. The
station also sells P, and F; silkworm eggs at
reasonable prices, could organize training
courses on the problems of silkworm
genetics and breeding, egg production,
technology of silkworm rearing, mulberry
propagation and cultivation, cocoon and silk
processing. The station’s scientific staff is
able to give expert assistance in sericulture.



4. AH®OPMAILIUA 3A
IHOPOAMUTE OT TEHO®OHIA
HA KOITPUHEHATA
IIEIIEPYJA B BbJI'APUSA

I. FBJITAPCKU ITIOPOJIN HA
KOIIPUHEHATA NEIIEPY 1A
(BOMBYX MORI L.)

1. Ilopoau u TUHUY, U3MIOI3BAHHU KATO
u3XogHu GOpMH Ha OpHUTHHAIHH, 3a-
IIUTEHd C AaBTOPCKH CBUJETEICTBA 32
n300peTeHnsl U CePTUPHUKATH HA BHEIPEHH
B TPOU3BOJCTBOTO XUOpUIM Ha KOII-
puHeHata neriepyna (Bombyx mori L.).

1.1. Ilopoau ¥ NWHUU, WU3NOI3BAHU
KaTo W3XOmMHW (GOpMH Ha XUOpHIW Ha
KonpHuHeHara menepyaa (Bombyx mori L.)
3a TIPOJICTHU OTXPaHBAHHS.

Cynepl/1 MOHOOHUBONTHHHA JIMHUS,
cb3faneHa ot nopomara Cymepl B OCh —
Bpaua npe3 1976 r. Siinara ca cbc CBETIOCUB
IBST, 3alenBalld ce, C Os1 [BIT Ha
yepynkute. JlapBute ca Oemw, ¢ Mackd W
nomynyaus.  Ilamkymare ca  Gemn ¢
MHApMYHa (GopMa W chaad  mpexaar.
JlunusTa ce u3MoN3Ba Kato m3xoaHa (opma
Ha xuopuaute Cyriep 1 x Xeca 2 u (Cymep 1
x Bpama 35) x (TB x Mepeda 2) wu
PEIHIIPOYHUTE KPBCTOCKH.

4. INFORMATION ABOUT THE
SILKWORM GERMPLASM
ACCESSIONS IN BULGARIA

I. BULGARIAN SILKWORM
(BOMBYX MORI L.) RACES

1. Silkworm (Bombyx mori L.) races
and lines used as initial forms of original

certificated and divided into practice
hybrids

1.1. Silkworm (Bombyx mori L.)
races and lines used as initial forms of
hybrids for spring rearing.

Super 1/1 Uni-bivoltine line, created
at SES - Vratza in 1976. The egg serosa
color is light gray, chorion color is white
and eggs are sticky. The larvae are white in
color with marking. The cocoons are
white, elongated with low constriction.
The line is used as initial form of Super 1
x Hessa 2 and (Super 1 x Vratza 35) x (TV
x  Mereffa 2) hybrids and reciprocal
Crosses.

Ipusnanm Cpeano 3a nepuona 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)
1. Bpoit HopMmainHu siia B cHOcKaTta 615
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, % 96.98
(Eggs hatchability, %) )
3. JlapBeH craauy, h 720
(Larval period duration, h)
4. IlpogwsxkuTenHocT Ha V BB3pacT, h 196
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, % 92.63
(Pupation rate, %) )
6. [IpoueHT Ha JOOPOKAYECTBEHU MALIKYIIH 05.47
(Good quality cocoons, %) )
7. Terno Ha namkyJna, mg 2220
(Fresh cocoon weight, mg)

CrieiBa npobiiKeHue
to be continued
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8. Terno Ha KomprHEHaTa 0OBUBKA, Mg 452
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyIH, % 20.07
(Shell ratio, %) )
10. IpmKxuHa Ha KOIPUHEHATa HUILKA, M 1377
(Filament length, m)
11. Terno Ha KONIPUHEHATA HUILIKA, MZ 430
(Filament weight, mg)
12. PazamoTBaemocr, % 90.06
(Reelability of cocoons, %) )
13. [le6Genuna Ha HuIIKarta, g/denier 201
(Filament size, g/denier) )
14. JTabopaTtopeH paHaeMaH Ha CypoBa KOIPHHA, %o 41.81
(Silk ratio, %) )
15. NobuB Ha mamkyu ot 1 kyTuiika 6y6eHo ceme, kg 39.89
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )

Cynep 1/2 MoHOOMBOITHHHA JIMHUA,
cr3maneHa ot nopoxara Cymepl B OCh —
Bpama npes 1976 r. Slitmara ca cbc
CBETJIOCHB IBAT, 3aJIeMBamlM ce, C Osi1
UBAT Ha yepymnkurte. Jlapsute ca Oenwm, ¢
MacKu W nonyiayHus. [lamkynure ca Genn
¢ munuHApudHa QGopma u cnad mpexsart.
JluamaTa ce W3MON3Ba KaTo HW3XOJHA
(dhopma Ha xubpuaute Cynep 1 X Xeca 2 u
(Cymep 1 x Bpana 35) x (TB x Mepeda 2)
U PEIUNPOYHUTE KPHCTOCKH.

Xeca 2/1 MOHOOUBOITHUHHA JIMHUA,
ch3gageHa ot mopogara Xeca 2 B OChb —
Bpana npe3 1976 r. Sfitnata ca cbC 3elieH
[BAT, 3aJieMBaIld C€, C JKBIT LBIT Ha
yepynkute. Jlapure ca 6emu, 03 Macku u
nonynynus. [lamkymute ca 6enu ¢ oBaiHO-
enuncoBuaHa Gpopma. JInHMATa ce 3Mmon3Ba
KaTo u3xoaHa gopma Ha xudpuma Cymep 1
x Xeca 2 ¥ pelMnpovHaTa KphCTOCKa.
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Super 1/2 Uni-bivoltine line, created
at SES - Vratza in 1976. The egg serosa
color is light gray, chorion color is white
and eggs are sticky. The larvae are white
with marking. The cocoons are white,
elongated with low constriction. The line
is used as initial form of Super 1 x Hessa 2
and (Super 1 x Vratza 35) x (TV x
Mereffa 2) hybrids and reciprocal crosses.

Hessa 2/1 Uni-bivoltine line, created
at SES - Vratza in 1976. The egg serosa
color is green, the chorion color is yellow
the eggs are sticky. Larvae are white in
color and plain. The cocoons are white in
color, oval. The line is used as initial form
of Super 1 x Hessa 2 hybrid and reciprocal
Cross.



Cpeano 3a nepuoaa 2001 — 2005 r.
[pusnann (Average for the period 2001-2005)
(Characters) Cymep 1/2 Xeca 2/1
Super 1/2 Hessa 2/1
1. Bpoii HopmaiHy stifa B CHOCKaTa 607 635
(Number of normal eggs in laying)
2. JlronumocT Ha siinara, %
(Eggs hatchability, %) 97.07 o713
3. JlapBen cragun, h
(Larval period duration, h) 720 696
4. IlpogwikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 196 198
5. XKusnenoct Ha Gyoure, %
(Pupation rate, %) 92.00 o1.97
6. [IpoueHT Ha JOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 95.36 96.30
7. Terno Ha namkyJja, mg
(Fresh cocoon weight, mg) 2395 2315
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 478 509
9. CBHIIEHOCT Ha CypOBH MALIKyJH, %o
(Shell ratio, %) 20.16 22.20
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1130 1320
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 371 433
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 90.22 90.95
13. [le6enuna Ha HumKara, g/denier
(Filament size, g/denier) 2.95 2.56
14. JIabopaTopeH paHJeMaH Ha cypoBa KOIpuHa, %
(Silk ratio, %) 40.60 40.93
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 4278 4136
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

Xeca 2/2 MoOHOOHUBOITHHHA JIMHUA,
ch3gageHa ot mopogara Xeca 2 B OChb —
Bpana npe3 1976 r. Sfitnata ca cbC 3elieH
IBAT, 3ajJeMBallld Ce, C JKBJIT I[BAT HAa
yepynkute. Jlapure ca Oenu, 6€3 Macku U
noynyHus. lamkynure ca Oenu ¢ OBaJTHO-
enuncouaHa Gopma. JInHMATA Ce M3MON3BA
KaTo m3xoaHa Gopma Ha xubpuna Cymep 1 X
Xeca 2 u penunpovHaTa KphCTOCKa.

Hessa 2/2 Uni-bivoltine line, created
from Hessa 2 breed at SES - Vratza in
1976. The egg serosa color is green,
chorion color is yellow and eggs are
sticky. The larvae are white and plain. The
cocoons are white and oval. The line is
used as initial form of Super 1 x Hessa 2
hybrid and reciprocal cross.
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Bpana 35/1 MoHOOHBOITUHHA JIMHYIS,
ch3maaeHa ot noponata Bpama 35 8 OCbh —
Bpana npe3 1988 r. Slitnara ca ¢ TBMHO CUB
BT, 3aJenBalld ce, C¢ Ol LBIT Ha
yepynkute. JlapBute ca Oenu, CbC CHIIHO
U3pa3eHu Macku M noiyayHus. [lamkymnure
ca Oenu ¢ IIMHIpUYHA opMa U MpexBar.
JlvHuATa ce M3MoM3Ba KaTo u3xoana gopma
Ha xuOpuaute Bpama 35 x Mepedpa 2 u
(Cymep 1 x Bpana 35) x (TB x Mepeda 2) u
PELIMIIPOYHUTE KPBCTOCKH.

Vratza 35/1 Uni-bivoltine line, created
from Vratza 35 race at SES - Vratza in
1988. The egg serosa color is deep gray,
chorion color is white and eggs are sticky.
The larvae are white with highly expressed
marking. The cocoons are white, elongated
with constriction. The line is used as initial
form of Vratza 35 x Mereffa 2 and (Super
1 x Vratza 35) x (TV x Mereffa 2) hybrids
and reciprocal crosses.

Cpenano 3a nepuoaa 2001 — 2005 r.
pusznauu (Average for the period 2001-2005)
(Characters) Xeca 2/2 Bpama 35/1
Hessa 2/2 Vratza 35/1
1. Bpoit HopMaJHU siiflla B CHOCKaTa 622 610
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eges hatchability, %) 97.67 96.97
3. JlapeeH craauy, h
(Larval period duration, h) 696 719
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 198 198
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 92.13 9047
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 98.06 9473
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2270 2404
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 477 >28
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 2127 22.00
10. IpmxuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1325 1363
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 391 416
12. PazmotBaemoct, %
(Reelability of cocoons, %) 00.84 3276
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 266 275
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 40.02 40.21
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 4081 42.19
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 35/2 MoHOOHBOITUHHA JIMHYIS,
ch3maaeHa ot noponata Bpama 35 8 OCh —
Bpana npe3 1988 r. Slitnara ca ¢ TBMHO CUB
LBST, 3aJenBalld ce, C Ol LBIT Ha
yepynkute. JlapBute ca 6enu, ¢bC CHIIHO
M3pa3eHH Macku M noiyayHus. [lamkymnure
ca Oenu ¢ IIMHIpUYHA (opMa U MpexBar.
JlvuHuATa ce M3MoM3Ba KaTo u3xoana gopma
Ha xuOpugute Bpama 35 x Mepedpa 2 u
(Cymep 1 x Bpana 35) x (TB x Mepeda 2) u
PELIMIIPOYHUTE KPBCTOCKH.

Mepeda 2/1 MoHOOUBOITHHHA JTAHKS,
ch3mazcHa oT mopojara Mepeda 2 mpes
1988 r. Sliflmara ca CcbC CBETJIIOCHUB LIBST,
3aJlenBaIly ce, ¢ OsUT UBAT HA YEPYIIKHTE.
JlapBute ca Oemu, 6e3 MacKy W TIONYITyHHS.
[Namxynure ca 6eu ¢ OBaIHO-EJIUIICOBUIHA
¢opma. JInHMATA Ce U3MOI3BA KAaTO W3XOJHA
(opma Ha xubpuaure Bpama 35 x Mepeda 2
u (Cynep 1 x Bpaua 35) x (TB x Mepeoa 2)
Y PELMIPOYHUTE KPBCTOCKH.

Vratza 35/2 Uni-bivoltine line,
created from Vratza 35 race at SES- Vratza
in 1988. The egg serosa color is deep
gray, chorion color is white and eggs are
sticky. The larvae are white with highly
expressed marking. The cocoons are white,
elongated with constriction. The line is
used as initial form of Vratza 35 x Mereffa
2 and (Super 1 x Vratza 35) x (TV x
Mereffa 2) hybrids and reciprocal crosses.

Mereffa 2/1 Uni-bivoltine line,
created from Mereffa 2 race at SES -
Vratza in 1988. The egg serosa color is
light gray, chorion color is white and eggs
are sticky. Larvae are white and plain. The
cocoons are white in color and oval. The
line is used as initial form of Vratza 35 x
Mereffa 2 and (Super 1 x Vratza 35) x
(TV x Mereffa 2) hybrids and reciprocal
Crosses.

Cpeano 3a nepuona 2001 — 2005 r.
Ipusnanm (Average for the period 2001-2005)
(Characters) Bpama 35/2 Mepeda 2/1
Vratza 35/2 Mereffa 2/1
1. Bpoif HOpManHu siilia B CHOCKaTta
. . 615 608
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.83 96.97
3. JlapBeH craauy, h
(Larval period duration, h) 719 720
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 198 208
5. Kusuenocrt Ha Oyoure, %
(Pupation rate, %) 90.40 92.06
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 93.96 92.96
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2447 2402
8. Terno Ha KonprHEHaTa OOBUBKA, Mg 532 515
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2174 2144
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1241 1402
11. Terno Ha KONpPUHEHATA HUILIKA, MZ
(Filament weight, mg) 425 418

CrieiBa IPOIbIKCHUE
to be continued
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12. PaamoTBaemoct, %
(Reelability of cocoons, %) 92.97 90.46
13. [le6Genuna Ha HUIIKaTta, g/denier
(Filament size, g/denier) 3.09 2.68
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 40.32 40.70
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 4272 4273
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

Mepeda 2/2 MoHOOWBONITHHHA
JHMHYSA, Ch3l@JieHa OT mopoaara Mepeda 2
npe3 1988 r. SifnaTta ca chC CBETIIOCHB IIBSIT,
3ajlenBaIly ce, ¢ OsUT UBAT HA YEPYIIKHTE.
JlapBure ca Oemu, 6e3 MacK W TIONYJITyHHS.
[Namkynure ca 6ei ¢ OBATHO-EIIUIICOBHIHA
¢opma. JInHMATA Ce U3MOJI3BA KaTO W3XOJHA
(opma Ha xubpuaure Bpama 35 x Mepeda 2
u (Cymep 1 x Bpana 35) x (TB x Mepeda 2)
Y PELMIPOYHUTE KPBCTOCKH.

AC BHBONTUHHA YETUPU CHHHA MOPO-
na, ce3nangeHa B OCb - Bpana npe3 1989 r.
Sliinara ca CbC CHUB LIBST, 3aJICIIBAILM CE, C OsI
IBAT Ha uepynkure. byOurte mpe3 mera
BB3PacT Ca CUBO OEJH, C MACKHU W TONTYITyHVSL.
®dopmMara Ha TSUIOTO € HopMaHa. [Tamkymure
ca Oexm, ¢ yrbmkeHa (opma 1 cnab mpexsar.
Ioponara ce m3nonsea karo usxomHa Qopma
Ha Terpaxuopuma (KK x AC) x (Becmer 2 %
I'eprana 2) u perumnpoynara KpbCTOCKa.

Mereffa 2/2 Uni-bivoltine line,
created from Mereffa 2 race at SES-
Vratza in 1988. The egg serosa color is
light gray, chorion color is white and eggs
are sticky. The larvae are white in color
and plain. The cocoons are white and oval.
The line is used as initial form of Vratza
35 x Mereffa 2 and (Super 1 x Vratza 35)
x (TV x Mereffa 2) hybrids and reciprocal
Crosses.

AS Bivoltine, 4 molting pure line,
created at SES - Vratza in 1989. The egg
serosa color is gray, chorion color is white,
and eggs are sticky. The last instar
silkworm larvae are bluish-white with
normal marking. The body shape is
normal. The cocoons are white, elongated
with low constriction. The line is used as
initial form of (KK x AC) x (Vesletz 2 %
Gergana 2) hybrid and reciprocal cross.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznauu (Average for the period 2001-2005)
(Characters) Mepeda 2/2 AC
Mereffa 2/2 AS
1. Bpoit HopMaHU siflIa B CHOCKaTa 611 620
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 96.13 9742
3. JlapBeH craauy, h
(Larval period duration, h) 720 665
4. [IpoxwkuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 208 210
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 91.67 95.64
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9379 96.87
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7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2365 2230
8. Teryio Ha KONpHHEHATa 0OBUBKA, Mg
(Cocoon shell weight, mg) 505 460
9. CBHJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 2135 2044
10. IpmxuHa Ha KOMPUHEHATa HUIIKA, M
(Filament length, m) 1396 1210
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 399 366
12. PasmotBaemoct, %
(Reelability of cocoons, %) 92.32 86.32
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 257 272
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 41.08 41.75
15. [lo6uB Ha namkynu ot 1 KyTuiika 6yoeHo ceme, kg 41.68 41.93
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

KK buponTuHHa 4eTHpU CHHHA IO-
pona, ce3nageHa B OCb - Bpama mpes
1998 r. fliinaTa ca cbe 3eneH, cuB U KadsB
LBSIT, 3aJICTIBALLN C€, C OSJT WIIH JKBJIT LBST
Ha uyepynkure. bybure mpe3 nera Bb3pacT
ca cuBo Oenu, 0e3 okpacka. PopmaTta Ha
TAJIOTO € TBHKO-yAbJDKeHa. [lamkynure ca
Oenu, ¢ ynpibkeHa (opma W CHJIEH mpex-
BaT. [loponara ce u3mon3Ba KaTo M3XOIHA
tdopma nHa terpaxubpuanute (KK x AC) x
(Becnern 2 x I'eprana 2) n (KK x Xeca 1) x
(Becnert 2 x I'eprana 2) u pelMIIpOYHHUTE
KPBCTOCKH.

Xeca 1 buBonTMHHA 4eTHpHU CHHHA
nopona, cb3gageHa B OCBb - Bpama mpes
1973 r. Slitnara ca cbC CHUB IBST, 3aJICIIBAIIH
ce, ¢ OsuT IIBAT Ha 4yepymnkwre. byoure mpes
mera BB3pPACT Cca CHUBO O€iM, C Mackd W
nonyiayHus. dopmara Ha TSUIOTO € THHKO-
yabokeHa. [lamkynure ca Oenmu, ¢ yabi-
xeHa ¢opma u cpeneH npexsar. [lopopara
Cce H3MOJI3BAa Karo u3xogHa ¢opma Ha
tetpaxuopuna (KK x Xeca 1) x (Becnerr 2 X
I'eprana 2) u perunpoyHara KpbCTOCKa.

KK Bivoltine, 4 molting pure line,
created at SES - Vratza in 1998. The egg
serosa color is green, gray or brown,
chorion color is white or yellow, and the
eggs are sticky. The last instar silkworm
larvae are bluish-white and plain. The
body shape is thinner and longer. The
cocoons are white, elongated with high
constriction. The line is used as initial form
of (KK x AC) x (Vesletz 2 x Gergana 2)
and (KK x Hessa 1) x (Vesletz 2 x
Gergana 2) hybrids and reciprocal crosses.

Hessa 1 Bivoltine, 4 molting pure
line, created at SES - Vratza in 1973. The
egg serosa color is gray, chorion color is
white and eggs are sticky. The last instar
silkworm larvae are bluish-white with
normal markings. The body shape is
thinner and longer. The cocoons are white,
elongated with middle constriction. The
line is used as initial form of (KK x Hessa
1) x (Vesletz 2 x Gergana 2) hybrid and
reciprocal cross.
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Cpeano 3a nepuoaa 2001 — 2005 r.
[pusnann (Average for the period 2001-2005)
(Characters) KK Xeca 1
KK Hessa 1
1. bpoif HopManHu sifna B CHOCKaTa 650 652
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9450 9850
3. JlapBeH craauy, h
(Larval period duration, h) 645 630
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 187 190
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 96.35 94.00
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 9876 98.00
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2200 2100
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 420 4350
9. CBHIIEHOCT Ha CypOBH MALIKyJH, %o
(Shell ratio, %) 19.09 2143
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1100 1250
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 360 382
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 83.00 83.00
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 2.95 275
14. JIabopaTopeH paHeMaH Ha cypoBa KoIpuHa, %
(Silk ratio, %) 40.00 41.00
15. 1o6uB Ha mamkynu ot 1 kyTuiika Oyoeno ceme, kg 4006 38.89
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

Becienr 2 MoHO-OMBONTHHHA YETHPH
ChHHA TIOpoza, ch3maneHa B OCh - Bparma
npe3 1973 r. Sliluata ca cbCc 3€N€HO CUB
OBAT, 3ajJ€nBaliid C€, C JXXBJIT INIBAT Ha
yepynkure. byOurte mpe3 mera BB3pacT ca
cuBo Oemn, 0Oe3 okpacka. Popmara Ha
TSIIOTO € CKhCeHa U yaeOeneHa. [lamkymmre
ca Oemu, ¢ oBamHa Qopma. [lopomara ce
W3NO0M3Ba KaTo u3xogHa (Gopma Ha
terpaxubpumure (KK x AC) x (Becnery 2 x
I'eprana 2) u (KK x Xeca 1) x (Becnery 2 x
I'eprana 2) u perUInpovHUTE KPHCTOCKH.
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Vesletz 2 Uni-bivoltine, 4 molting
pure line, created at SES - Vratza in 1973.
The egg serosa color is greenish gray,
chorion color is yellow and eggs are sticky.
The last instar silkworm larvae are bluish-
white in color and plain. The body shape is
thicker and shorter. The cocoons are white
and oval. The line is used as initial form of
(KK x AC) x (Vesletz 2 x Gergana 2) and
(KK x Hessa 1) x (Vesletz 2 x Gergana 2)
hybrids and reciprocal crosses.



I'eprana 2 MoHO-OHBOJITHHHA YETUPH
chHHA mopoja, ck3aaaeHa B OCh - Bpama
npe3 1973 r. Sinata ca cbCc CHUB IBAT,
3aJlenBally ce, ¢ OsUT IBIT Ha YEPYIKUTE.
ByOute mpe3 mera BB3pacT ca CHBO Oe€IH,
0e3 okpacka. dopmara Ha TAIOTO €
cKkbceHa H ynebOenena. [lamkymurte ca
Oenu, c oBanHa Qopma. [loponara ce us-
MoJI3Ba KaTo W3XoJHa (opMa Ha TeTpa-
xubpuaure (KK x AC) x (Becmem 2 X
I'eprana 2) n (KK x Xeca 1) x (Becnern 2 %
I'eprana 2) u penunpoYHUTE KPHCTOCKH.

Gergana 2 Uni-bivoltine, 4 molting
pure line, created at SES - Vratza in 1973.
The egg serosa color is gray, chorion color
is white and eggs are sticky. The last instar
silkworm larvae are bluish-white in color
and plain. The body shape is thicker and
shorter. The cocoons are white and oval.
The line is used as initial form of (KK x
AC) x (Vesletz 2 x Gergana 2) and (KK x
Hessa 1) x (Vesletz 2 x Gergana 2)
hybrids and reciprocal crosses.

Cpenno 3a nepuona 2001 — 2005 r.
Mpusnauu (Average for the period 2001-2005)
(Characters) Becnen 2 I'eprana 2
Vesletz 2 Gergana 2
1. Bpoit HopMaJHU siflla B CHOCKaTa
. . 622 635
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 98.98 9923
3. JlapBeH craauy, h
(Larval period duration, h) 643 620
4. [IpoawsxuTeTHOCT Ha V BB3pacT, h 180 183
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 97.63 96.38
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 97:36 9744
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1870 1830
8. TerJio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 405 395
9. CBUJICHOCT Ha CypOBH MaIIKYJH, %
(Shell ratio, %) 21.66 21.58
10. IpmKxrHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1350 1100
11. Terno Ha KoIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 340 357
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 88.75 88.53
13_. I[CGGJ‘[I/I.Ha Ha HHUIIKATa, g/denier 297 202
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 42.11 40.12
15. [lo6uB Ha namkymnu ot 1 Kytuiika 6yoeHo ceme, kg 36.14 3539
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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TB - I MoHOOMBONTHHHA TIOPOJA,
TEHETUYHO MapKUpaHa IO MOJ Ha CTaaus
napBa, ce3naneHa B OCh — Bpaua npes 1987 1.
SlitiaTa ca ChC 3€NEH IIBAT, 3ajICTBAIIf CE, C
JKBJIT TIBST Ha 4epymkure. JlapBute ca Germ,
JKEHCKH — C MAacKH Y TIONYJIyHUS, 1 MBXKKH —
0e3 Macku 1 nonynynust. [lamkysnure ca Oeny,
¢ oBayHO-enmricoBuaHa (opma. IToponara ce
mIomBa Karo  u3xomHa  QopMa  Ha
terpaxudpuna (Cymep 1 x Bpara 35) x (TB x
Mepeda 2) u perumpodHaTa KpbCTOCKa.

TV - P Uni-bivoltine line, sex
limited af larvar stage created at SES -
Vratza in 1987. The egg serosa color is
green, chorion color is yellow and eggs
are sticky. The larvae are white in color;
female ones are marked and male are plain.
The cocoons are white and oval. The line
is used as initial form of (Super 1 x Vratza
35) x (TB x Mereffa 2) hybrid and
reciprocal cross.

IIpuznauu Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMaJHU siflia B CHOCKaTa 602
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 9716
(Eggs hatchability, %) )
3. JlapBeH craauy, h 674
(Larval period duration, h)
4. [IpoxwpxuTeTHOCT Ha V BB3pacT, h 184
(V" instar duration, h)
5. X(I/I?THGHOCT Ha Oyowure, % 90.00
(Pupation rate, %)
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 95.58
(Good quality cocoons, %) )
7. Terno Ha mamkyJsa, mg 2260
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa 0OBUBKA, Mg 473
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, % 20.93
(Shell ratio, %) )
10. /IpmxuHa Ha KONPHUHEHATa HUIIKA, M 1216
(Filament length, m)
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ 360
(Filament weight, mg)
12. PazmotBaemoct, % 8531
(Reelability of cocoons, %) )
13. JleGenuua Ha HUIIKaTa, g/denier 267
(Filament size, g/denier) )
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, % 39.08
(Silk ratio, %) )
15. lo6uB Ha naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 39.57
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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1.2. Illopoau u JMHWH, U30JI3BAHU
KAaTO U3X0HHU (popmMu Ha XHMOpHIN
Ha KONPHMHEHATAa Nemnepyaa
(Bombyx mori L.) 3a neTHo-
eceHHH 0yO0oXpaHeHust

Xeonp 1/18/1 MOHOOWMBONITHHHA JIHHHS,
ce3mangeHa B OChb — Bpama mpe3 1974 .
SIiinata ca ¢cbC CUB LIBST, 3aJICMIBAIU CE, C
Osu1 uBsT Ha yepynkure. Jlapeute ca Oenw,
¢ Mackd ® monyiayHus. [lamkynure ca
oemn ¢ mumuHApUYHA (hopma. JInHusATa ce
W3IIONI3Ba  KaTro wW3XomHa ¢opmMa Ha
xubpuga Xeovp 1/18 x Xeovp 2/1 m
penunpoyHaTa KphCTOCKA.

Xeobp 1/182  MoHoOUBONTHHHA
munus, ce3aanesa B OCh — Bpaua npes 1974
r. SlifraTa ca ChC CHB IIBST, 3aJICHBAIM CC, C
Oso1 BAT Ha yepynkwute. Jlapute ca Oenmm, C
Macku ¥ momynayHus. [lamkymire ca 6emm ¢
MHApHYHA (opma. JIMHUATA ce W3IMoi3Ba
Kato u3xoaHa Gopma Ha xuopuna Xeosp 1/18
x Xe0bp 2/1 u penunpovHaTa KphCTOCKA.

1.2. Silkworm (Bombyx mori L.)
races and lines used as initial
form of hybrids for summer-
autumn rearing

Hebar 1/18/1 Uni-bivoltine line, created
at SES - Vratza in 1974. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
markings. The cocoons are white and
elongated. The line is used as initial form
of Hebar 1/18 x Hebar 2/1 hybrid and
reciprocal cross.

Hebar 1/18/2 Uni-bivoltine line, created
at SES - Vratza in 1974. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
markings. The cocoons are white and
elongated. The line is used as initial form
of Hebar 1/18 x Hebar 2/1 hybrid and
reciprocal cross.

Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnanu (Average for the period 2001-2005)
(Characters) Xebwp 1/18/1 Xeosp 1/18/2
Hebar 1/18/1 Hebar 1/18/2
1. bpoif HopMainHu siilia B CHOCKarta 503 565
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 0782 96.49
3. JlapBeH craauy, h
(Larval period duration, h) 648 648
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 192 192
5. ’Kusnenocrt Ha 6youre, %
(Pupation rate, %) 93.75 95.00
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 9788 98.30
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1869 1866
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 393 379
9. CBHIIEHOCT Ha CypOBH MALIKyIH, %o
(Shell ratio, %) 21.30 2031

CriezBa IPOIbIKCHUE
to be continued
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IIpoabimxenue
10. IpmxuHa Ha KONMPUHEHATa HUIIKA, M 1111 1043
(Filament length, m)
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ 314 337
(Filament weight, mg)
12. PazmotBaemoct, % 89.86 90.88
(Reelability of cocoons, %)
13. JleGenuua Ha HUIIKaTa, g/denier 2.58 293
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, % 38.58 40.49
(Silk ratio, %)
15. [lo6uB Ha namkymnu ot 1 Kytuiika 6yoeHo ceme, kg 39.00 34.66
(Fresh cocoon yield by 1 box of silkworm eggs, kg)

Xeonp 2/1/1 MOHOOUBONTHUHHA JTUHUS,
ce3mageHa B OChb — Bpama nmpe3 1974 .
Sliimara ca CbC CBETJIO 3€I€H LBST,
3aJIenBaIllX Ce, C KBJIT [[BAT Ha YEPYITKUTE.
JlapBure ca 6enu, 6€3 MacKy U MOTYIyHUS.
ITamkynmure ca Oemm ¢ oBamHa (dopma.
JIunusaTa ce wM3MOA3Ba  KaTO HM3XOAHA
dopma Ha xubpuaa Xeowvp 1/18 x XeObp
2/1 u peunnpoyHaTa KpbCTOCKA.

Xedbp 2/1/2 MoHOOUBONTHHHA JTHHUS,
cp3pageHa B OChb — Bpana npe3 1974 .
Slitmata ca CBC CBETIO 3€JICH  IIBST,
3aJICTIBAIIY C€, C KBJT I[BAT HA YSPYIIKHUTE.
JlapBute ca O6enu, 6€3 MacKH U TOTYJTyHHUSI.
[Mamkynmute ca Oemu ¢ oBamHa (opma.
JluamaTra ce W3MON3Ba KaTO W3XOJHA
tdhopma Ha xubpuma Xeowvp 1/18 x XeObp
2/1 u penUmpovHaTa KPhCTOCKA.

Hebar 2/1/1 Uni-bivoltine line, created
at SES - Vratza in 1974. The egg serosa
color is light green, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white and oval. The line is used as initial
form of Hebar 1/18 x Hebar 2/1 hybrid and
reciprocal cross.

Hebar 2/1/2 Uni-bivoltine line, created
at SES - Vratza in 1974. The egg serosa
color is light green, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white and oval. The line is used as initial
form of Hebar 1/18 x Hebar 2/1 hybrid and
reciprocal cross.

Cpeano 3a nepuoaa 2001 — 2005 r.
IIpusnanu (Average for the period 2001-2005)
(Characters) Xebwp 2/1/1 Xebsp 2/1/2
Hebar 2/1/1 Hebar 2/1/2
1. bpoii HopMmanHu fiila B CHOCKaTa 618 505
(Number of normal eggs in laying)
2. JlronumocT Ha siinara, %
(Eggs hatchability, %) 9785 96.67
3. JlapBeH craauy, h
(Larval period duration, h) 647 648
4. IlpogwsxuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 189 190
5. Kusnenocrt Ha 6youre, %
(Pupation rate, %) 94.25 92.50
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6. [IpoueHT Ha JOOPOKAYECTBEHHU MAIIKYIIH 98.10 97.48
(Good quality cocoons, %)
7. Terno Ha namkyJia, mg 1847 2003
(Fresh cocoon weight, mg)
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg 366 399
(Cocoon shell weight, mg)
9. CBHIIEHOCT Ha CypOBH MALIKyJH, %o 19.87 20.00
(Shell ratio, %)
10. JIpmxuHa Ha KOIpPUHEHATa HUIIKA, M 1108 1202
(Filament length, m)
11. Terno Ha KONpUHEHATa HUIIKA, MZ 327 351
(Filament weight, mg)
12. PaamoTBaemoct, % 89.61 91.65
(Reelability of cocoons, %)
13. lebenuna Ha HUMKata, g/denier 2.66 2.62
(Filament size, g/denier)
14. JIaGopaTopeH panaeMaH Ha cypoBa KonpuHa, % 39.26 4091
(Silk ratio, %)
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 34.26 36.82
(Fresh cocoon yield by 1 box of silkworm eggs, kg)

2. [Topoau u TuHUM OT reHO(OHIA HA
NOMnyJaluuTe HA KOMPUHEHATA
nenepyaa (Bombyx mori L.)

2.1. Ilopoau ¥ JTMHUM OT SAMOHCKH THII.

SIMOHCKMS TUII TIOPOAM HA KOIPHU-
HEHaTa MelepyJa Ce XapaKTepU3UpaT ChC
CHB IIBAT Ha sIIaTa, 3aJerBaily ce U Osu1
IBST Ha YEPYINKHUTE CJe/ U3IIONBAaHETO Ha
OyOuukute. JlapBuTe B meTa Bb3pacT ca Oenu
ChC CIa00 WIM CHITHO H3Pa3eHH MAacKd H
nomynyHus. [lamkymure ca Oemu ¢ mm-
TuHApUYHA ¢dopMa W cnad WM CHIIHO
U3pa3eH MpexBar.

2. Races and lines from silkworm
(Bombyx mori L.) germplasm

2.1. Races and liners from Japanese type.

Japanese type silkworm races are
characterized with gray color of egg
serosa, white chorion color and sticky
eggs. The fifth instar larvae are white with
low or high expressed marking. The
cocoons are white and elongated with low
or high constriction.
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2.1.a. Ilopoau cnenuaJIM3upaHu 32

NMpoJieTHU 0y0OXpaHeHus

Bpaua 1 MoHoOHBONTHHHA TIOPO/IA,
ce3ganeHa B OCb — Bpama. By6enoro
ceMe € ChC CHB ILIBAT, 3aJIMBAILH e, C 051
UBAT Ha yepynkute. Jlapute ca Oenmu cbe
CIJIHO W3pPa3eHW MAacKéu M TONYIyHUs.
[Namkynmure ca Oemnm ¢ OWIMHIPHYHA
(dhopMa, che crad mpexBar.

2.1.a. Races specialized for spring

silkworm rearing
Vratza 1 Uni-bivoltine race, created
at SES- Vratza. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white with high
markings. The cocoons are white,
elongated with low constriction.

[pusznauu Cpeano 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMamHU siflIa B CHOCKaTa 671
(Number of normal eggs in laying)
2. JIronmumocT Ha sinarta, % 98.58
(Eggs hatchability, %) )
3. JlapBen craauu, h 676
(Larval period duration, h)
4. IlpoawsmxutenHocT Ha V Bb3pacT, h 193
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, % 92.93
(Pupation rate, %) )
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH 9726
(Good quality cocoons, %) )
7. Terno Ha namkyJa, mg 1943
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 382
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyIu, % 19.67
(Shell ratio, %) )
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1136
(Filament length, m)
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ 317
(Filament weight, mg)
12. PazmoTtBaemocr, % 90.23
(Reelability of cocoons, %) )
13. Jlebenuua Ha HuIUKaTa, g/denier 251
(Filament size, g/denier) )
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, % 38.73
(Silk ratio, %) )
15. [lo6uB Ha namkymnu ot 1 Kytuiika 6yoeHo ceme, kg 3560
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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Bpaua 2 MoHoOHUBONTHHHA TIOPO/IA,
cp3ganeHa B OCb — Bpana npe3 1973 1.
Sitnata ca cbC CHUB LBAT, CpellaT U ChC
3eJieH, 3ajemnBamia ce, ¢ Os LBAT Ha
yepynkute. byoure ca Oemn ¢ Mackd |
noinynynusa. llamkynure ca Oemum ¢
OBaJTHO-IWJIMHAPHYHA hopma.

Bpaua 5 MoHoOHMBONTHHHA TIOPO/A,
cp3aageHa B OCb — Bpana npe3 1973 1.
Sliinata ca cHBHM, 3ajJelBallyd ce, C O
IBAT Ha yepynkure. Cpemar ce sifna 1 cbe
CMB M 3€JIeH LBAT M OXKBIT LBIT Ha
yepynkute. JlapBure ca Oenu ¢ Macku M
nonynynusa. Cpemara ce 1 06e3 Macku M
nonynynusa. Ilamkynure ca Oemu ¢
OBaJIHO-LMWJIMHAPHYHA opMa.

Vratza 2 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray and green, chorion color is
white and eggs are sticky. The larvae are
white in color with markings. The cocoons
are white, oval-elongated.

Vratza 5 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray and green, chorion color is
white or yellow, and the eggs are sticky.
The larvae are white in color with
markings or plain. The cocoons are white
in color, oval-elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
Hpusnanm (Average for the period 2001-2005)
(Characters) Bpama 2 Bpana 5
Vratza 2 Vratza 5

1. bpoit HopManHu sifna B CHOCKaTa 570 503
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.02 98.38
3. JlapBen cragun, h
(Larval period duration, h) 688 681
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 198 195
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 9354 92.04
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9723 8.4
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1818 1825
8. Terno Ha KonpuHEeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 372 402
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2046 2203
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 963 112
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 286 296
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 87.49 8747
13.. Jle6enH.Ha Ha HUILIKATA, g/denier 267 240
(Filament size, g/denier)
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 37.51 39.18
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg
(Fresh cocoon yield by 1 box of silkworm eggs, kg) 34.044 33.043
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Bpaua 7 MoHOOHMBONTHHHA TIOPOJA,
cp3aaneHa B OCb — Bpana npes 1973 1.
SituaTa ca cbC CHB LBAT, 3aJI€NBAILU CE, C
Osu1 BAT Ha 4yepymnkure. JlapBute ca Oemu
¢ Macku u mnonynyHus. llamkynure ca
Oemn, ¢ umiaMHApUYHA ¢Gopma U ciad
MpexBar.

Bpana 13 MoHoOHBONTHHHA TTOPOJA,
ce3mageHa B OChb — Bpaua npe3 1978 .
Slimara ca ChC CHB IIBST, 3aJICIBAIIM CC, C
Osu1 BAT Ha Yepynkute. JlapBure ca 6enu ¢
Macku u nonyayHust. [lamkymure ca 6emm, ¢
WIMHIpUYHA GopMa U ci1ab mpexBar.

Vratza 7 Uni-bivoltine, created at
SES - Vratza in 1973. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white with markings.
The cocoons are white, elongated with low
constriction.

Vratza 13 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
markings. The cocoons are white, elongated
with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnann (Average for the period 2001-2005)
(Characters) Bpama 7 Bpama 13
Vratza 7 Vratza 13
1. bpoif HopManHu siilia B CHOCKata 581 575
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.07 93.63
3. JlapBeH craauy, h
(Larval period duration, h) 688 721
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 195 217
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 93.65 88.58
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 97.95 94.95
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1799 2055
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 359 412
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 19.96 2005
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1139 1099
11. Terno Ha KONpUHEHATa HULIKA, MZ 315 351
(Filament weight, mg)
12. PaamoTBaemoct, %
(Reelability of cocoons, %) o119 89.48
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 249 2.87
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 37.57 38.62
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg
(Fresh cocoon yield by 1 box of silkworm eggs, kg) 33761 34.084
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Bpana 19 MonoOnBoNTHHHA 1TOPO/a,
ce3manena B OChb — Bpaua npe3 1978 r.
SliinaTa ca CbC CHB LIBSIT, 3AJIENIBALLIH CE, C OSUT
BT Ha dYepymkure. JlapBute ca Oemn c
Mackil 1 noynyHus. [lamkymire ca 6emm, ¢
IMITHHIPUYHA (hopMa | cJ1ad IIpexBar.

Bpaua 21 MoHOOUBONTHHHA MTOPOJIA,
ce3manena B OCb — Bpaua npe3 1978 r.
SliinaTa ca CbC CHB LIBSIT, 3aJIENIBALLIH CE, C OSUT
UBST Ha depynkure. JlapBute ca Oemu Che
cmabo W3pa3seHW MacKu U TTOJYJTyHHS.
[Namkymare ca 6eny, ¢ IEMHAPHYHA Gopma
U cj1ab TpexBar.

Vratza 19 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
markings. The cocoons are white, elongated
with low constriction.

Vratza 21 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
low marking. The cocoons are white,
elongated with low constriction.

Cpeano 3a nepuona 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpama 19 Bpaua 21
Vratza 19 Vratza 21

1. bpoif HopMainHu siilia B CHOCKata

. . 656 596
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.62 9177
3. JlapBen cragun, h
(Larval period duration, h) 677 692
4. IlpoawikutenHocT Ha V BB3pacT, h
(V" instar duration, h) 193 198
5. Kusuenocr Ha 6youre, %
(Pupation rate, %) 89.75 94.29
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 97.20 97.58
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1939 1631
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 394 340
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 20.32 20.84
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1226 1012
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 311 279
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 89.36 86.31
13. le6enuna Ha HuMIKarta, g/denier
(Filament size, g/denier) 2.29 2.48
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, %
(Silk ratio, %) 40.11 37.46
15. No6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3434 30.10
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpaua 33 MonoGuBONITHHHA OO/,
cp3aaneHa B OCb — Bpana npes 1987 r.
SIiinaTa ca ¢cbC CUB LIBST, 3aJICMIBAIU CE, C
Os1 uBAT Ha yepynkute. Cpemiar ce sifma
CHhC 3€JIeH HBIT M XBAT IBAT Ha Yepyl-
kuTe. byOute ca Oemn ¢ Macku W TIOIY-
nyaus. llamkynure ca Oenmuw, ¢ IWIWH-
IOpudHa Gopma, Oe3 mpexBart.

Bpana 37 MoHoOrBONITHHHA TIOpPOJIA,
cp3pageHa B OChb — Bpana npe3 1987 r.
SlitiiaTa ca ChC CHB IIBSIT, 3aJICIBAIIH CE, C
Osu1 UBAT Ha yepymnkure. JlapBute ca Oemn
CBhC CHJIHO M3Pa3eHH MACKU U TOYIyHHUS.
[Mamkynmure ca Oenu, ¢ UWIMHIPUYHA
(hopmMma, che crabd mpexsar.

Vratza 33 Uni-bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color is gray and green, chorion color is
white or yellow and the eggs are sticky. The
larvae are white with markings. The cocoons
are white, elongated without constriction.

Vratza 37 Uni-bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
high marking. The cocoons are white,
elongated with low constriction.

CpeaHo 3a nepuona 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpamna 33 Bpaua 37
Vratza 33 Vratza 37
1. Bpoii HopManHu siina B CHOCKaTa 597 508
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9791 9783
3. JlapBeH craauu, h
(Larval period duration, h) 686 709
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 189 203
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9125 o411
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 94.98 9526
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2175 2057
8. Terno Ha KONpHHEHaTa 00BUBKa, Mg 438 413
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 20.14 20.08
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1041 1329
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 331 380
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 86.32 9237
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.86 2.58
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 36.86 39.20
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3888 3782
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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I'eprana 1 MoHOOMBONTHHHA MTOPOJA,
ce3manena B OCb — Bpaua npes 1973 r.
SliinaTa ca CbC CHB LIBSIT, 3aJIENIBALLIH CE, C OSUT
BT Ha dYepymkure. JlapBute ca Oemn c
Mackil 1 nomynyHus. [lamkymire ca 6emm, ¢
IMITHHIPHUYIHA (hOpMa, ChC CI1ad TpexBar.

Becienn 1 MoHOOMBONTHHHA MOPOAA,
ce3manena B OChb — Bpaua npes 1973 r.
Slitnara ca CbC CHB IIBSIT, 3JICTIBAILH CE, C OsLT
BAT Ha yepymnkure. JlapBute ca Oemm che
CWJIHO W3pa3eHM MacKd ¥  HOJyJIyHHS.
[amkynute ca 6emy, ¢ IMHAPAYHA QopMa,
ChC cJ1ab mpexsar.

Gergana 1 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
marking. The cocoons are white, elongated
with low constriction.

Vesletz 1 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
high marking. The cocoons are white,
elongated with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
IIpusnanu (Average for the period 2001-2005)
(Characters) T'eprana 1 Becnen 1
Gergana 1 Vesletz 1
1. bpoif HopManHu siilia B CHOCKata 601 633
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 97.28 9740
3. JlapBeH craauy, h
(Larval period duration, h) 634 654
4. IlpoawxuTeTHOCT Ha V BB3pacT, h 183 188
(V" instar duration, h)
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 96.40 91.38
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 97.82 93.67
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1702 1802
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 353 342
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 2074 18.98
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1224 1004
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 312 296
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 88.50 86.54
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 2.29 2.65
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 38.19 35.63
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 31.89 3208
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Orocta 1 MOHOOHMBOJNTHHHA MOPOJIA,
ce3manena B OCb — Bpaua npe3 1973 r.
Slitnata ca cbC cuB LBAT (CpeliaT ce U Che
3eJIeH IBAT), 3aJICHBAIM Ce, C OSUT M JKBIT
BT Ha 4Yepymnkute. JlapBute ca Oemu ¢
Macku | momynynust. [amkynure ca Oenu, ¢
IIMHIPUYHA OpMa, ChC C1a0 NPEXBaT.

Kom 1 MoHoOHBONTHHHA TOPOJA,
cp3pageHa B OChb — Bpana npe3 1973 1.
SlittiaTa ca ChC CHB IIBSIT, 3aJICIBAIIH CE, C
Osu1 BAT Ha 4yepymnkure. JlapBute ca Oemn
¢ Macku M nosynyHus. Ilamkynure ca
Oernu, ¢ IIMHAPUYHA (hopMa, C TPEXBarT.

Ogosta 1 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray and green, chorion color is
white or yellow and the eggs are sticky.
The larvae are white with marking. The
cocoons are white, elongated with low
constriction.

Kom 1 Uni-bivoltine race, created at
SES - Vratza in 1973. The egg serosa color
is gray, chorion color is white and eggs
are sticky. The larvae are white with
marking. The cocoons are white, elongated
with constriction.

CpeaHo 3a nepuona 2001 — 2005 r.
Ipusnanm (Average for the period 2001-2005)
(Characters) Orocra 1 Kowm 1
Ogosta 1 Kom 1
1. Bpoif HOpManHu siilia B CHOCKaTta
. . 614 545
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 747 9789
3. JlapBeH craauu, h
(Larval period duration, h) 675 705
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 191 198
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 89.75 9063
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 94.83 9333
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2040 1993
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 427 459
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2093 23.03
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1158 11
11. Terno Ha KONPUHEHATA HUILIKA, MZ 381 401
(Filament weight, mg)
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 91.30 87.91
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.96 3.24
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.28 40.13
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3572 3584
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Besionios1 1 MOHOOMBONTHHHA MOPO/IA,
ce3paneHa B OCb — Bpama mpes 1973 .
Sliinara ca CbC CHUB LIBSIT, 3aJIENBALLH CE, C OsUI
IBAT Ha Yepynkure. JlapBure ca Oem ¢ Macku
u nonynyHus. [lamkymmre ca  Oemm, C
IUTHHAPAYHA hopMa.

BB 1 MoHnoOuBONTHHHA IOPO/A, Ch3-
magena B OCb — Bpama mpez 1987 r.
Slitnara ca chC CUB IBSAT, 3aJICMBAIIU CE, C
Osu1 UBAT Ha yepynkute. JlapBuTe ca cbe U
0e3 Macku u moxyiyHus. [lamkynure ca
0eiy, ¢ OBATHO-LIMITMHPUYHA (HopMma.

Belopol 1 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
marking. The cocoons are white and
elongated.

BV 1 Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is gray, chorion color is white and eggs
are sticky. The larvae are white in color
with marking or plain. The cocoons are
white, oval-elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
Mpusnanu (Average for the period 2001-2005)
(Characters) Bbenomnon 1 BB 1
Belopol 1 BV 1
1. bpoif HopMainHu siilia B CHOCKata
. . 584 613
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.16 96.68
3. JlapBen cragun, h
(Larval period duration, h) 678 691
4. IlpoawikutenHocT Ha V BB3pacT, h
(V" instar duration, h) 196 196
5. Kusuenocr Ha 6youre, %
(Pupation rate, %) 9407 93.26
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.67 96.94
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1946 1992
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 393 428
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 20.22 2149
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1008 1109
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 355 375
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 2041 89.97
13. le6enuna Ha HuMIKarta, g/denier
(Filament size, g/denier) 3.17 3.05
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, %
(Silk ratio, %) 38.42 38.18
15. No6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3503 35.97
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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BB 2m  MoHOOHBONTHHHA TIOPOJA,
ce3naneHa B OCb — Bpama mpez 1987 r.
Slittiata ca cbC CHUB LIBST, 3ajICMBaIlM CE, C
Ost1 1BAT Ha yepymnkure. Jlapsute ca Oenm ¢
Mackd 1 nonynyHust. [lamkysimre ca 6emw, ¢
MIMHAPHYHA (opMa, Oe3 TTpexBar.

KC 1 MonoOuBoATHHHA MOpOJa,
ce3naneHa B OCb — Bpama mpez 1987 r.
Siinata ca cbC CUB LBAT, 3aJ€MBAIlU CE, C
Osu1 IBAT Ha wepynkute. JlapBure ca 6enu ¢
Macku ¥ nomyiayHus. [amxkymure ca 6emy, ¢
IWJIMHIPUYHA opMa che ci1ad mpexBar.

BYV 2sh Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking. The cocoons are white in color,
elongated without constriction.

KS 1 Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is gray, chorion color is white and eggs
are sticky. The larvae are white with
marking. The cocoons are white, elongated
with low constriction.

[pusnauu Cpenno 3a nepuoaa 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)

BB 2m KC1
BV 2sh KS1

1. bpoif HopMainHu siilia B CHOCKata 618 606

(Number of normal eggs in laying)

2. JlronumocT Ha sinara, % 98.81 94.29

(Eggs hatchability, %)

3. JlapBen cragun, h 698 686

(Larval period duration, h)

4. [lpoawxkUTeTHOCT Ha V BB3pacT, h 217 203

(V" instar duration, h)

5. Kusuenocr Ha 6youre, % 92.06 91.25

(Pupation rate, %)

6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN 96.76 95.46

(Good quality cocoons, %)

7. Terno Ha namkyJsa, mg 2131 2055

(Fresh cocoon weight, mg)

8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg 452 452

(Cocoon shell weight, mg)

9. CBUJIEHOCT Ha CypOBH MaIIKYJIH, % 21.21 22.10

(Shell ratio, %)

10. IpmkMHa Ha KONIpUHEHATa HUILIKA, m 1170 1234

(Filament length, m)

11. Terno Ha KONpUHEHATa HULIKA, MZ 363 393

(Filament weight, mg)

12. PazamoTBaemocr, % 87.39 89.29

(Reelability of cocoons, %)

13. Jlebenuua Ha HUIIKaTa, g/denier 2.78 2.90

(Filament size, g/denier)

14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, % 39.71 38.99

(Silk ratio, %)

15. No6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 38.54 35.40

(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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KC 3 MoHOOHBONTHHHA ITOPOJA, Ch3-
naneHa B OCb — Bpama mipe3 1987 r. Sitnata
ca ChC CUB IIBAT, 3QJICTIBAIIM CE, C OsUT IBAT
Ha yepynkure. Jlapsure ca Oenmu ¢ Macku u
noynyrus. [lamkynmure ca Oemw, ¢ mu-
TUHIpWIHA GopMa Che c1ab TIpexBart.

Bange 111 MonoOMBOATHHHA TIOPOJA,
cp3mageHa npe3 1999 r. Sitnata ca cbe cuB
[BST, 3aJielBallid ce, C Os1 [BAT Ha
yepynkure. JlapBute ca 6emd ChC CHITHO
u3pazeHn Mackd W nomynyHus. [lamkysmmre
ca Geny, ¢ IUIMHAPHYIHA (OopMa C TIPEXBAT.

KS 3 Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white with markings.
The cocoons are white, elongated with low
constriction.

Valve 111 Uni-bivoltine, created at
SES - Vratza in 1999. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white with high
markings. The cocoons are white, elongated
with constriction.

Cpenno 3a nepuona 2001 — 2005 r.
[puznanu (Average for the period 2001-2005)
(Characters) KC3 Banse 111
KS3 Valve 111

1. Bpoit HopMaITHH siiIla B CHOCKaTa

. . 540 575
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 96.66 98.61
3. JlapBeH craauu, h
(Larval period duration, h) 677 691
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 194 202
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 89.75 96.01
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 96.67 99.46
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2010 1954
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 443 381
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 2225 1949
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1283 1014
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 330 338
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 88.19 89.07
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 245 3.00
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 37.79 38.64
15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 3167 36.98
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

147



3/1 2 MoHOOMBOITHHHA MTOPOAA, Ch3-
nanena B OCh — Bparna npe3 1999 r. Sitata
Ca ChC CUB U 3€JICH IIBAT, 3JICTIBAIIH CE, C 05T
Y KBIIT IBAT Ha Yepyrikute. Jlapute ca Oenmu
cbC M 0e3 Macku W momyiyHus. llamkynmre
ca Oemn, ¢ mwmHIpUIHA (PopMa Che cimad
MPEXBaT.

Cynep 1 MoHOOHBONTHHHA TIOPOJIA,
ce3naneHa B OCb — Bpama mpez 1973 r.
SlitnaTa ca ¢bC CBETIIOCHB LBAT, 3aJICTIBAIIIN
ce, ¢ Osm mBAT Ha 4epymnkure. JlapBute ca
0emm ¢ Macku u onyyHus. [lamkynmre ca
Oenu, ¢ IpUMHApPHYHA ¢GopMa ChC Ciad
TpexBart.

3D 2 Uni-bivoltine race, created at
SES - Vratza in 1999. The egg serosa color
is gray or green, chorion color is white or
yellow and the eggs are sticky. The larvae
are white with marking or plain. The
cocoons are white, elongated with low
constriction.

Super 1 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is light gray, chorion color is white
and eggs are sticky. The larvae are white
with marking. The cocoons are white,
elongated with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
Ipusnanm (Average for the period 2001-2005)
(Characters) 312 Cymep 1
3D2 Super 1

1. Bpoit HopManHu siila B CHOCKaTa

. . 596 617
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.58 97.99
3. JlapBeH craauu, h
(Larval period duration, h) 685 691
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 198 204
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 0148 93.13
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 94.96 94.90
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2164 2211
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 448 449
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2070 20.38
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1299 1254
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 387 401
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 9072 87.64
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.68 2.88
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 40.11 39.21
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3905 36.83
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 35 MoHOOHBONTHHHA 1TOPO/A,
ce3naneHa B OCb — Bpama mpez 1987 r.
SlitnaTa ca ¢ ThMHOCHUB IIBSIT, 3QJICTIBAIIN CE,
¢ Osi1 uBsAT Ha yepynkure. JlapBuTe ca Oemmy,
ChC CHJTHO W3Pa3eHW MAacKH W IOJYIIyHHS,
cpemar ce W 0e3 MacKd W IONYJIyHHS.
IMamxynwre ca 6enu, ¢ muIUHAPHIHA hopma
C IIpexBar.

Mepeda 1 MoHOOHUBOJITHHHA TTOPOJIA,
cp3gageHa B OChb — Bpaua npe3 1987 .
Sl¥mara ca ¢ TBMHOCHB IIBSIT, 3aJICTIBAIIIH CC,
¢ OsuT IIBAT Ha yepymnkute. JlapsuTe ca 6ery,
ChC CHJIHO W3pa3eHH MAaCKH W TOJYJIyHHS.
[Mamkymure ca 6enu, ¢ IUTHMHAPUYIHA hopMa
C IpexBar.

Vratza 35 Uni-bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color is deep gray, chorion color is white
and eggs are sticky. The larvae are white in

color with high markings or plain. The
cocoons are white, elongated with
constriction.

Mereffa 1 Uni-bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color is deep gray, chorion color is white
and eggs are sticky. The larvae are white
with high marking. The cocoons are white,
elongated with constriction.

Cpeano 3a nepuona 2001 — 2005 r.
Ipusnanm (Average for the period 2001-2005)
(Characters) Bpama 35 Mepeda 1
Vratza 35 Mereffa 1

1. Bpoit HopManHu siila B CHOCKaTa

. . 616 526
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.10 9750
3. JlapBeH craauu, h
(Larval period duration, h) 684 672
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 216 184
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 0083 92.19
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 92.93 9543
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2272 2019
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 493 410
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.92 2033
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1302 1196
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 421 380
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 85.30 143
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.92 2.86
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.27 40.14
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 40 44 3631
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 55 MoHOOHBONTHHHA 1TOPO/a,
ce3naneHa B OCb — Bpama mpe3 1986 r.
Slittiata ca cbC CHUB LIBAT, 3ajICMBaIlM CE, C
Ost1 1BAT Ha yepymnkure. Jlapsute ca Oenn ¢
Macku 1 nomynyHus. [lamkynmre ca 6emn, ¢
MWIMHAPHYHA (PopMa ChC C1ad MpeXBar.

Bpaua 63 MonoOuBoNTHHHA NTOPOAA,
ce3naneda B OCb — Bpama mpesz 2003 r.
Siinata ca cbC CUB LBAT, 3aJI€MBAILU CE, C
Osu1 IBAT Ha wepynkute. JlapBure ca 6enu ¢
Macky ¥ nomyiayHus. [lamxkymure ca 6emy, ¢
[WJIMHIPUYHA opMa ¢ TIpexBar.

Vratza 55 Uni-bivoltine race, created
at SES - Vratza in 1986. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
marking. The cocoons are white, elongated
with low constriction.

Vratza 63 Uni-bivoltine race, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
marking. The cocoons are white, elongated
with constriction.

Cpeano 3a nepuona 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpama 55 Bpaua 63
Vratza 55 Vratza 63
1. bpoif HopManHu sifna B CHOCKaTa 627 645
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9761 98.25
3. JlapBen cragun, h
(Larval period duration, h) 664 674
4. [lpoawxkUTeTHOCT Ha V BB3pacT, h 181 196
(V" instar duration, h)
5. Kusuenocr Ha 6youre, %
(Pupation rate, %) o138 o125
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 713 96.08
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2320 2342
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 493 500
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2125 2150
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1139 174
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 418 400
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 8721 8722
13. le6enuna Ha HuMIKarta, g/denier 333 315
(Filament size, g/denier) ) )
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, %
(Silk ratio, %) 41.36 39.77
15. No6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3743 38.83
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 65 MoHoOMBONITHHHA TIOPO/Ia,
ce3nanesa B OCb — Bpama mpe3z 2003 r.
Slittiata ca cbC CHUB LIBAT, 3ajICMBaIlM Ce, C
Ost1 1BAT Ha yepymnkure. Jlapsute ca Oenm ¢
Mackd 1 nonynyHust. [lamkyimre ca 6enn, ¢
MIMHAPIYHA (PopMa ChC C1ad MpeXBar.

BC 1 MoHoOHBONTHHHA TTOPOJIA, Ch3-
naneHa B OCb — Bpama mipe3 1989 r. Sitnarta
ca CbC CHUB H 3€JIEH LIBST, 3ajJenBalld Ce, C
OsUT M JKBIIT IBAT HA Yepynkure. byoure ca
Oemu ¢chC Macku W HomysyHHs Ilamkymre
ca Oenu ¢ IuIMHApUYHA opMa ¢ pexBart.

Vratza 65 Uni-bivoltine race, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white with
marking. The cocoons are white, elongated
with low constriction.

VS 1 Uni-bivoltine race, created at
SES - Vratza in 1989. The egg serosa color
is gray and green, chorion color is white or
yellow and the eggs are sticky. The larvae
are white with marking. The cocoons are
white, elongated with constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpaua 65 BC1
Vratza 65 VS1
1. Bpoif HOpManHu siilia B CHOCKaTta
. . 601 547
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9854 97.07
3. JlapBeH craauu, h
(Larval period duration, h) 675 697
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 182 196
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 96.88 9291
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.18 98.01
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2119 1851
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 463 407
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 22.06 21.98
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1305 1019
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 398 364
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 87.90 89.40
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 276 3.21
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.27 39.99
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3732 3339
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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CB 1071-2 MoHOOHUBOJITHHHA TIOPO/IA,
Ch3[afeHa M0 [BWTATENIHO IIOBEACHHWE Ha
napsure B OCb - Bpara npe3 1993 r. fitnara
Ca ChC CHB IIBSIT, 3aJIETIBAIIH Ce, C OsUT BT Ha
yepynkuTe. JlapBute ca Oemi ¢ Macku M
nomynyaus.  [lamkymare ca  Oem, C
IIMHApUYHA hopMa.

CB 1071-4 MoHOOMBONTHHHA TTOPOAA,
Ch3[afieHa M0 [BWTATENIHO IIOBEACHHWE Ha
napsute, B OCb — Bpara npe3 1993 r. fitnara
Ca ChC CHB IIBSIT, 3aJIETIBAILH Ce, C OsUT IBST Ha
yepynkuTe. byouTe ca Oerm ¢ MacKul ¥ TIOTy-
nyHust. [amkymure ca 6emy, ¢ MTHHAPUIHA

¢opma.

SV 1071-2 Uni-bivoltine race, created
according to movement behavior of larvae at
SES - Vratza in 1993. The egg serosa color
is gray, chorion color is white and eggs are
sticky. Larvae are white with markings. The
cocoons are white in color and elongated.

SV 1071-4 Uni-bivoltine race, created
according to movement behavior of larvae at
SES - Vratza in 1993. The egg serosa color
is gray, chorion color is white and eggs are
sticky. Larvae are white with markings. The
cocoons are white in color and elongated

Cpenno 3a nepuoaa 2001 — 2005 r.
Hpuznamm (Average for the period 2001-2005)
(Characters) CB 1071-2 CB 1071-4
SV 1071-2 SV 1071-4
1. Bpoit HopMaJHU siflIa B CHOCKaTa 618 659
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 9853 96.88
3. JlapBeH craauu, h
(Larval period duration, h) 644 654
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h 198 193
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9050 o175
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 93.76 98.33
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2012 2153
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 446 469
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 2240 21.98
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1132 1258
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 333 383
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 86.77 88.70
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 281 2.74
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 40.21 38.71
15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 3555 39 43
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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BBX 1 buBonturHa noposa, ch3nae-
Ha B OCB — Bparma npe3 2003 r. Siirara ca
CBC CHB LIBAIT, 3aJICTIBAILM C€, C OsT LBAT HA
yepynkure. JlapBute ca Oenn ¢ Macku H
nonynyHus.  [lamkynure ca  Gemm, ¢
IWIMHIPUYHA (OopMa, C OCTBP BPBX.

BBAC buBontinHa nopoa, ch3AancHa
B OCb — Bpaua npe3 2003 r. Sifata ca cbe
CHB IIBST, 3aJeNBalld ce, C OsUT IBST Ha
yepynkuTe. JlapBure ca OemM, ChC CHITHO
M3pa3eHy Macku U romyiyHus. [lamkysmre ca
Oery, ¢ IMHApKYHa (hopMma, Oe3 IpexBar.

VBH 1 Bivoltine, created at SES -
Vratza in 2003. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white with marking.
The cocoons are white in color, elongated
and spindle.

VBAS Bivoltine race, created at
SES - Vratza in 2003. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white with high
marking. The cocoons are white, elongated
without constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) BBX 1 BBAC
VBH 1 VBAS
1. Bpoit HopManHu siila B CHOCKaTa
. . 500 521
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 97.69 93.05
3. JlapBeH craauu, h
(Larval period duration, h) 630 723
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 178 219
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 88.81 9350
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 94.82 97.68
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1771 2041
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 348 399
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 19.65 19.55
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1062 1054
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 298 323
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 86.89 85.84
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 255 279
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 36.68 36.14
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3322 3621
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Cb 1 buBonTuHHa MOpoAa, Ch3aaTcHa
B OCbB — Bparma npe3 2001 r. fifuara ca cbe
CHB LBST, 3aJleMBalld ce, ¢ Osyl IBAT Ha
yepynkure. JlapBure ca Oemu ¢ Macku u
nonynyHus. llamkymmre ca  Oemm, ¢
MIMHAPHYHA (hopMa, Oe3 TTpexBar.

Bb 1 buBontunHa nopoja, ch3najieHa
B OCb — Bpana mpe3 2001 r. Sitara ca
ChC CHUB IIBST, 3aJICTIBAIIN Ce€, C Os LBAT
Ha gepynkure. Jlapsure ca 6enu ¢ Macku 1
nonynynusa. [lamkynute ca Oemn, ¢
ITHHIPAYHA popMma.

SB 1 Bivoltine race, created at SES -
Vratza in 2001. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white with markings.
The cocoons are white, elongated without
constriction.

VB 1 Bivoltine race, created at SES
- Vratza in 2001. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white with marking.
The cocoons are white in color and
elongated.

[pusnauu Cpenno 3a nepuoaa 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)

Cb1 Bb 1
SB 1 VB 1

1. Bpoit HopMaJHU siflIa B CHOCKaTa 486 450

(Number of normal eggs in laying)

2. JlronmumocT Ha sinarta, % 95.46 96.36

(Eggs hatchability, %)

3. JlapBeH craauu, h 664 714

(Larval period duration, h)

4. [IpoxbxuTeTHOCT Ha V BB3pacT, h 196 207

(V" instar duration, h)

5. Kuzuenocr Ha Oyoure, % 91.27 91.11

(Pupation rate, %)

6. IIpoueHT Ha 10OPOKAUECTBEHH MALIKYIIN 93.55 96.89

(Good quality cocoons, %)

7. Terno Ha nmamkyma, mg 1613 1862

(Fresh cocoon weight, mg)

8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 298 318

(Cocoon shell weight, mg)

9. CBUJICHOCT Ha CypOBH MaIIKYJIH, % 18.47 17.07

(Shell ratio, %)

10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1107 1070

(Filament length, m)

11. Terno Ha KoIIpUHEHATA HUILIKA, MZ 307 277

(Filament weight, mg)

12. PazamotBaemocrt, % 90.83 86.87

(Reelability of cocoons, %)

13. Jlebenuna Ha HUIUKaTa, g/denier 2.45 2.33

(Filament size, g/denier)

14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, % 38.69 36.05

(Silk ratio, %)

15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 28.13 32.70

(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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2.1.6. lTopoau u JIMHUH
cnenuaJIu3upaHu 3a JIETHO-
eceHHH OyOoXpaHeHuUs!

Orocra 1/20 MoHOOHWBOITUHHA JIUHHS,
ce3manera B OChb — Bpama mpe3 1975 T.
Sliinata ca cbC CUB IIBSIT, CpeEIIaT C€ U ChC
3eJIcH, 3aJICHBAllM Ce, C OsUI U JKBIT LBAT Ha
yepynkute. [lamkyoure ca  Oemm  C
IIMHIPUYHA opMa.

Benomon 1/18 MoHOOHBOJNTHHHA JIH-
Hust, ch3aanera B OCh — Bpama nipe3 1975 1.
SlimaTa ca ChC CHB IIBST, 3aJICIBAIIM CC, C
OsIT ¥ JKBAT LBAT Ha uepymnkuTe. Jlapsure ca

2.1.0. Races and lines specialized for
summer-autumn silkworm
rearing

Ogosta 1/20 Uni-bivoltine line, created
at SES - Vratza in 1975. The egg serosa
color is gray or green, chorion color is white
or yellow and the eggs are sticky. The
cocoons are white and elongated.

Belopol 1/18 Uni-bivoltine line, created
at SES - Vratza in 1975. The egg serosa color
is gray, chorion color is white or yellow and
the eggs are sticky. The larvae are white with

Oemu, cbC CHTHO wm3paseHM Mackd UM high marking.
TOJTYJTyHUSL.
Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Orocra 1/20 Benonon 1/18
Ogosta 1/20 Belopol 1/18

1. Bpoit HopManHu siila B CHOCKaTa

. . 522 556
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.36 99.40
3. JlapBeH craauu, h
(Larval period duration, h) 685 674
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 197
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9166 93.86
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 93.90 9547
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1810 2040
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 357 409
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 19.72 2003
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1098 1045
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 317 359
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 89.09 86.56
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.60 3.09
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 38.89 39.16
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3248 3799
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Hcxbp 1 MoHOOMBONTHHHA TIOPOJA,
ce3nanesa B OCb — Bpama mpe3z 1975 r.
Slittiata ca cbC CHUB LIBAT, 3ajICMBaIllM Ce, C
Ostn1 BT Ha yepynkwure. JlapBure ca Oemwy,
ChC Cab0 M3pa3eHH MACK{ W TIONYJIyHHS.
[Tamkynwre ca 6enmu ¢ mHHAPUIHA hopMa
C IpexBar.

Iskar 1 Uni-bivoltine race, created at
SES - Vratza in 1975. The egg serosa color
is gray, chorion color is white and eggs are
sticky. Larvae are white with low markings.
The cocoons are white, elongated with
constriction.

Ipusnanm Cpeano 3a nepuona 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. bpoif HopManHu siilia B CHOCKata 506
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, % 98.07
(Eggs hatchability, %) )
3. JlapBeH craauy, h 664
(Larval period duration, h)
4. IlpogwikutenHocT Ha V Bb3pacT, h 185
(V" instar duration, h)
5. Xusnenoct Ha Gyoure, % 38.65
(Pupation rate, %) )
6. [IpoueHT Ha JOOPOKAYECTBEHU MALIKYIIH 9373
(Good quality cocoons, %) )
7. Terno Ha namkyJna, mg 1774
(Fresh cocoon weight, mg)
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg 325
(Cocoon shell weight, mg)
9. CBHIIEHOCT Ha CypOBH MAIIKyJH, %o 18.34
(Shell ratio, %) )
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M 964
(Filament length, m)
11. Terno Ha KONpUHEHATa HULIKA, MZ 301
(Filament weight, mg)
12. PaamoTBaemoct, % 89 45
(Reelability of cocoons, %) )
13. lebenuna Ha HUMKata, g/denier 781
(Filament size, g/denier) )
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, % 3934
(Silk ratio, %) )
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 30.87
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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2.2. Ilopoau ¥ JIMHWY OT KUTAHCKHU TUI
KuralickusiT TMIT OpOIM HA KOIPU-
HEHaTa Ielepyla Ce XapaKTepusupaTr Cbe
3€JIeH LIBAT Ha SHIaTa, 3aJIeNBAIH CC U JKBIT
[BAT Ha YEpYyIKHUTE CJeJ H3JIONBAHETO HA
OyOmukute. JlapBuTe B 1eTa Bh3pacT ca Oenn
0e3 Macku 1 noyynust. [lamkysure ca Genn
C OBAJIHO-EJIMIICOBUIHA (hopMma
2.2.a. [lopoau ¥ TMHUH
CIeIUATM3UPAHH 32 NIPOJIETHH
Oy0oxpaHeHust
Bpauna 16 MonoOuBonTHHHA MOpPOAA,
ce3manena B OCb — Bpaua npes 1978 r.
Siinata ca cbC 3eNeH LBAT, 3alENBalld Ce,
ChC JXKBJT LBAT Ha uyepynkure. Jlapsure ca
Oemm, 0e3 Macku W ToyiyHwMs. llamkysmre
Ca OBATHO-EJIUTICOBHIIHA (hopMa.

2.2. Silkworm races and lines from
Chinese type

Silkworm races from Chinese type
are characterized with green egg serosa
color, yellow chorion color. The eggs are
sticky. Fifth instar larvae are white without
marking. The cocoons are white, oval-
elongated in shape.

2.2.a. Races and lines specialized for
spring rearing

Vratza 16 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. Larvae are white and plain.
The cocoons are white with oval shape.

Hpusnanm Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMainHu siia B cHOcKarta 648
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 98.19
(Eggs hatchability, %) )
3. JlapBeH craauy, h 699
(Larval period duration, h)
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 191
5. XKusnenoct Ha Oyoure, % 86.50
(Pupation rate, %) )
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 94.79
(Good quality cocoons, %) )
7. Terno Ha mamkyJna, mg 2102
(Fresh cocoon weight, mg)
8. TerJyio Ha KONpHHEHaTa 0OBUBKA, Mg 401
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, % 19.08
(Shell ratio, %) )
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M 1170
(Filament length, m)
11. Terno Ha KONpUHEHATa HUIIKA, MZ 346
(Filament weight, mg)
12. PazmotBaemoct, % 87.92
(Reelability of cocoons, %) )
13. lebenuua Ha HUMKara, g/denier 266
(Filament size, g/denier) )
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, % 3763
(Silk ratio, %) )
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3571
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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Bpana 18 MonoOuBonTHHHA TIOpO/a,
ce3naneHa B OCb — Bpama mpez 1978 r.
Siinara ca cbhe 3eJeH UBST, 3aJIelBalld ce,
ChC XXBIT IBAT Ha 4depyrkute. JlapBure ca
Ocmu, 6e3 Macku u Toy TyHusI. [lamkymaTe
ca Oeru ¢ OBaTHO-CJTMIICOBHAHA (hopMma.

Bpaua 24 MoHOOUBONTHHHA MTOPOAA,
ce3manena B OCb — Bpaua npe3 1978 r.
SlifiaTa ca ChC 3€JeH U CHB IIBST, 3aJICTIBAIIN
ce, ChbC JKBJIIT IBAT Ha Yepymkure. JlapBure ca
Oemm, 0e3 Macku W TonyiyHMs. llamkysmre
ca Oenu, ¢ OBaTHO-EJIUTICOBHIIHA (hopMa.

Vratza 18 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. Larvae are white and plain.
The cocoons are white and oval.

Vratza 24 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is green or gray, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white with oval shape.

Mpusnanu CpeaHo 3a nepuona 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)
Bpana 18 Bpaua 24
Vratza 18 Vratza 24

1. Bpoif HOpManHu siilia B CHOCKaTta

. . 528 588
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.41 9727
3. JlapBeH craauu, h
(Larval period duration, h) 692 687
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 198
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9275 413
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9651 9594
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1839 1994
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg 371 363
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 20.17 18.21
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1049 1055
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 295 274
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 9148 86.51
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 254 2.34
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.36 38.48
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3358 36.48
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 36 MoHoOHBONTHHHA TTOPOJA,
ce3naneHa B OCb — Bpama mpez 1978 r.
Siinata ca cbhc 3€NIeH LBAT CpelaTr ce H
CHBH, 3aJICIIBALIN CE, ChC XXBIAT U OSUT LBST
Ha 4yepymkute. JlapBure ca 6enu, 6€3 MacKu
u nomynynus. Ilamkymure ca  oBanHO-
eNUICOBHIHA (hopMa.

Bpana 38 MonoOHBONTHHHA TTOPOJa,
ce3nageHa B OChb — Bpaua npe3 1987 r.
SlimaTa ca ChC 3€NeH IBAT, 3aJCIBaImiy Ce,
ChC XBJT IBIT Ha 4epymnkure. Jlapsute ca
6emm, Oe3 macku U momynyHus. lamkynure
ca Genu ¢ oBaniHa opma.

Vratza 36 Uni-bivoltine race, created
at SES - Vratza in 1978. The egg serosa
color is green and gray, chorion color is
yellow and white and eggs are sticky. The
larvae are white in color and plain. The
cocoons are white with oval shape.

Vratza 38 Uni-bivoltine, created at
SES - Vratza in 1987. The egg serosa color
is green, chorion color is yellow and eggs
are sticky. The larvae are white in color
and plain. The cocoons are white with oval
shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpaua 36 Bpana 38
Vratza 36 Vratza 38

1. Bpoit HopMaJHU siflIa B CHOCKaTa

. . 566 532
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 96.93 743
3. JlapBeH craauu, h
(Larval period duration, h) 675 683
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h 187 195
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 93.01 91.50
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 94.35 o7.37
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1841 2104
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 390 434
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 2118 2063
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1123 1273
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 331 357
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 9037 88.96
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.63 2.52
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 39.87 39.72
15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 3318 375]
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpaua 40 MoHoOHBONTHHHA NTOPOAA,
ce3naneHa B OCb — Bpama mpez 1987 r.
Siinata ca cbC 3€JIeH U CUB LBSIT, 3aJICTIBALIN
Ce, C JXBIT W OsN LBIT Ha YEPYNKUTE.
Jlapute ca Oemn, chCc m 03 Macku M
nonynynust. [lamkynure ca 6e ¢ OBaJHO-
IMHIpUYHA Gopma.

Bpana 50 MonoOHBONTHHHA TTOPOJa,
ce3pageHa B OChb — Bpaua npe3 1987 r.
Slimara ca ¢hC CHB IIBAT, 3aJICIIBAIIM CE, ChC
Osu1 BAT Ha yepymnkute. JlapBure ca Oenw,
06e3 macku u momynyHusa. [lamkynmre ca
0enu ¢ oBaTHO-ENMUIICOBUIHA (opMa.

Vratza 40 Uni - bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color 1is green or gray, chorion color is
yellow or white and the eggs are sticky. The
larvae are white with marking or plain. The
cocoons are white in color and oval-
elongated in shape.

Vratza 50 Uni-bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white and
plain. The cocoons are white with oval
shape.

CpeaHo 3a nepuona 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpamua 40 Bpaua 50
Vratza 40 Vratza 50
1. Bpoii HopManHu siina B CHOCKaTa 572 579
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 97.58 97.99
3. JlapBeH craauu, h
(Larval period duration, h) 699 700
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 199 200
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9337 93.50
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9745 93.15
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2005 2028
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 406 383
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2025 18.98
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1219 1158
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 349 341
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 86.26 8822
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.58 2.65
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 38.04 38.76
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 36.55 3584
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpaua 54 MonoOuBonTHHHA OPOAA,
ce3manena B OCb — Bpaua npe3 1986 .
Siinata ca cbC 3eNeH LBAT, 3aICNBalld Ce,
ChC JXKBJIT LBIAT Ha uyepynkure. Jlapsure ca
Oemm, 0e3 Macku W ToyiyHMs. llamkysmre
ca Oenu ¢ OBaJTHO-eJIMIICOBUAHA (hopMa.

Bpaua 64 MoHoOUBONTHHHA MTOPOAA,
ce3manena B OCb — Bpaua npes 2003 r.
SlifaTa ca chC 3€NIeH BT, 3ajJeIBaIll ce, C
JKBIT IBAT Ha depynkwre. Jlapsute ca Oenw,
6e3 macku u nonmysysus. [lamkymure ca Germ
C OBaJTHO-CITUIICOBHIHA (DOpMa.

Vratza 54 Uni-bivoltine, created at
SES - Vratza in 1986. The egg serosa color
is green, chorion color is yellow and eggs
are sticky. The larvae are white in color
and plain. The cocoons are white with oval
shape.

Vratza 64 Uni-bivoltine race, created
at SES - Vratza in 2003. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. The larvae are white in color
and plain. The cocoons are white with oval
shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
Ipusnanu (Average for the period 2001-2005)
(Characters) Bpama 54 Bpama 64
Vratza 54 Vratza 64
1. bpoif HopManHu siilia B CHOCKata 619 696
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.60 o8.78
3. JlapBeH craauy, h
(Larval period duration, h) 684 665
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 187 182
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 92.00 93.75
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.78 9744
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2180 2229
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 449 459
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 20.85 2075
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1018 1302
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 358 358
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 87.94 87.34
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 3.16 248
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 38.77 40.07
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 36.63 37,66
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 66 MoHOOHBONTHHHA 1TOPO/A,
ce3manena B OCb — Bpaua npes 2003 r.
SlitiaTa ca chC 3€JICH IIBST, 3ajelBallly ce, C
JKBJIT IBAT Ha depynkute. Jlapeute ca Oenmw,
0e3 Macku u nomysryHus. [lamkymre ca Germt
C OBJTHO-EITUTICOBHIHA (popMma.

Cynep 4 MOHOOMBONTHHHA TIOPOJIA,
ce3naneHa B OCb — Bpama mpez 1973 r.
Slifiiata ca cuBH, 3aleMBaIly Ce, ¢ OsIT IBAT
Ha yepyrkute. JlapBure ca 6enu, 6e3 Macku
U nonynynus. [lamkynmure ca Oemu ¢
OBaJTHO-CITUIICOBU IHA (hopMa.

Vratza 66 Uni-bivoltine race,
created at SES - Vratza in 2003. The egg
serosa color is green, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white with oval shape.

Super 4 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpaua 66 Cymnep 4
Vratza 66 Super 4

1. Bpoit HopMaITHH siiIla B CHOCKaTa

. . 656 560
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 9847 93.26
3. JlapBeH craauu, h
(Larval period duration, h) 665 695
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 182 192
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9350 9273
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 9713 91.98
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2184 1924
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 478 413
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 20.69 2147
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1386 1105
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 365 373
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 84.92 90.46
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.38 3.04
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 38.86 41.61
15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 36.50 33.99
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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157 K MoHOOHBONTHHHA TIOpPOAA,
ce3naneda B OCb — Bpama mpe3z 1967 r.
Siinata ca cbhc 3eJeH LBST, 3aJIeNBally ce,
CBhC XBJT IBIT Ha 4epymnkure. Jlapsute ca
Oemm, 6e3 Macku u momy yHusI. [lamkymaTe
ca Oenu ¢ OBATHO-ENTUIICOBHIHA (hopMa.

Xeca 2 MoHOOMBONTHHHA MOPOJA,
ch3mageHa npe3 1973 r. Siinara ca cbe
3eJIeH IBAT, 3aJIeTBAIlH C€, ChC KBIT IBIT
Ha yepymnkure. byourte ca 6emun, 6e3 Macku
u mnonynyHus. Ilamkynure ca OGemn ¢
OBaJIHO-EJIMIICOBHUIHA (opMa.

157 K Uni - bivoltine race, created
at SES - Vratza in 1967. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Hessa 2 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. The larvae are white in

color
with oval shape.

and plain. The cocoons are white

Cpenno 3a nepuoaa 2001 — 2005 r.
Hpusnanm (Average for the period 2001-2005)
(Characters) 157K Xeca 2
157K Hessa 2
1. Bpoif HOpManHu siilia B CHOCKaTta 590 695
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.05 98.67
3. JlapBeH craauu, h
(Larval period duration, h) 667 674
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 200
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 88.08 9251
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.50 96.46
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2017 2142
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 414 465
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2053 21.94
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1259 1423
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 371 412
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 90.28 88.25
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.65 2.61
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 40.19 39.38
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 34.79 39,04
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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BC 2 MoHOOHMBONTHHHA MOPOJA,
ce3nanesa B OCb — Bpama mpez 1989 r.
Siinara ca cbhc 3eJeH LBST, 3aJIeBally ce,
ChC XBJT LBIT Ha 4epymnkure. Jlapsute ca
Ocmm, 0e3 Macku u moy TyHusI. [lamkymaTe
ca Oernu ¢ OBATHO-ENTUIICOBHIHA (hopMa.

Orocrta 2 MoHOOMBOJNITHHHA MTOPOJA,
ce3nageHa B OChb — Bpaua npe3 1973 1.
SlimaTa ca chC 3€NeH IBAT, 3ajJCHBaIiy Ce,
ChC XKBJIT IBAT Ha uepynkwre. JlapBute ca
6emm, Oe3 Macku U momynyHus. [lamkynure
ca 0eu ¢ OBATHO-CIIUIICOBHUTHA (hOopMa.

VS 2 Uni-bivoltine race, created at
SES - Vratza in 1989. The egg serosa color
is green, chorion color is yellow and eggs
are sticky. Larvae are white in color and
plain. The cocoons are white in color with
oval shape.

Ogosta 2 Uni-bivoltine race, created
at SES - Vratza in 1973. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
IIpusnanm (Average for the period 2001-2005)
(Characters) BC2 Orocra 2
VS2 Ogosta 2
1. bpoif HopManHu siilia B CHOCKata 559 579
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9729 9653
3. JlapBeH craauy, h
(Larval period duration, h) 689 709
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 199
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 9288 90.38
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 95.07 444
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1911 2039
8. Terno Ha KonpHHeHaTa 00BUBKa, Mg 378 415
(Cocoon shell weight, mg)
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 19.78 20335
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1275 1337
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 343 368
12. PaamoTBaemoct, %
(Reelability of cocoons, %) o137 88.64
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 244 248
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 39.87 38.52
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 34,54 35.57
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Kom 2 MonoOuBONTHHHA TOpPOAA,
cp3aaneHa B OCb — Bpana npe3 1973 1.
Slitmata ca CBC CBETIO 3€JIEH IIBST,

3ajenBalid ce, CbhC IKBIT [BAT Ha
yepynkute. Jlapsute ca 6enmm, 6€3 MacKu
nonynynusa. Ilamkynure ca OGemn ¢

OBaJIHO-EJIMIICOBUIHA (opMa.

CBumiia 2 MOHO-OMBONTHHHA YETHPH
CbhHHA mnopoza, cb3naaeHa B OCh - Bpana
mpe3 2005 r. Sifnata ca cbC 3€N€HO CHB
IBST, 3aJ€NBAIM C€, C JKBAT LBAT HA
yepynkure. byOure mpe3 mera BB3pacT ca
cuBo Oemn, 0Oe3 okpacka. dopmara Ha
TSUIOTO € CKbCeHa U yaeOenena. [lamkynnTe
ca Oenu, ¢ oBayiHa opma.

Kom 2 Uni-bivoltine race, created at
SES - Vratza in 1973. The egg serosa color
is light green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Svila 2 Uni-bivoltine 4 molting pure
line, created at SES - Vratza in 2005. The
egg serosa color is greenish gray, chorion
color is yellow and the eggs are sticky. The
last instar silkworm larvae are bluish-white
in color and plain. The body shape is
thicker and shorter. The cocoons are white
in color, with oval shape.

CpeaHo 3a nepuona 2001 — 2005 r.
Ipusnanm (Average for the period 2001-2005)
(Characters) Kowm 2 Csuiia 2
Kom 2 Svila 2
1. bpoit HopManHu sifna B CHOCKaTa 624 660
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9770 9985
3. JlapBen cragun, h
(Larval period duration, h) 692 673
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 199 215
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 9025 9336
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.97 96.75
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1905 2350
8. Terno Ha KonpuHEeHaTa 0OBUBKA, Mg 437 518
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2294 22.04
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 197 1230
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 387 430
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 88.63 86.05
13. le6enuna Ha HumIKarta, g/denier 291 315
(Filament size, g/denier) ) )
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 39.89 44.00
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3361 43 81
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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BB 26 MoHOOUBONTHHHA TMOPOAA,
cp3aaneHa B OCb — Bpana npes 1987 1.
Sliinara ca cbC 3€JE€H LBAT, CpellaT ce U
ChC CHB IIBSIT, 3AJICMIBAIIN CE€, ChC JKBIT U
OsuT IIBAT HA Yepynkute. Jlapsure ca Oenu,
0e3 Macku u moxyiyHus. Ilamkynure ca
0emH ¢ OBANHO-ENUTICOBUIHA opMa.

Mepeda 2 MoHOOUBOJITHHHA TOPOJIA,
ce3manena B OChb — Bpaua npe3 1987 r.
SlifiaTa ca CbC CBETJIO CHB IIBAT, 3aJICTIBAIIN
ce, ¢ Os mBAT Ha yepynkute. Jlapsute ca
Oemm, 0e3 Macku W ToysyHMs. llamkysmre
ca Oenu ¢ OBaJTHO-eJIMIICOBHAHA (hopMa.

BV 2b Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is green or gray, chorion color is yellow
or white and the eggs are sticky. The
larvae are white in color and plain. The
cocoons are white with oval shape.

Mereffa 2 Uni-bivoltine race, created
at SES - Vratza in 1987. The egg serosa
color is light gray, chorion color is white
and eggs are sticky. The larvae are white in
color and plain. The cocoons are white with
oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
IIpusnanm (Average for the period 2001-2005)
(Characters) BB 26 Mepeda 2
BV 2b Mereffa 2
1. bpoif HopManHu siilia B CHOCKata 550 613
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.01 0782
3. JlapBeH craauy, h
(Larval period duration, h) 687 696
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 198 216
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 90.06 88.62
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.03 9431
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2049 2313
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 406 498
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 1981 21.69
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1099 1449
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 358 419
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 88.19 88.39
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 2.93 2.60
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 39.16 38.89
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 36.26 33.99
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Basie 222 MoHOOMBOJITHHHA ITOPOJIA,
cb3maneHa mpe3 1999 r. Slilmata ca cbe
3€JICH LBST, 3aJICMBAIM CE, ChC JKBIT IIBST
Ha uepymnkute. JlapBure ca Oemu, 6e3 MacKu
u nonynyHud. [lamkymure ca 6enm ¢ oBaHa
hopma.

Xb 2 buBonTMHHA MOpOna, Ch3Aa-
nena B OCBh — Bpara npe3 2001 r. Sitnata
ca ChC 3CJICH IIBAT, 3aJICHBAIIH CE, C JKBIT
UBAT Ha 4depynkute. JlapBure ca Oemu, 0e3
Macku 1 nonynyHust. [lamkynmre ca 6emn, ¢
OBAJTHO-CITUIICOBHTHA (hopMa.

Valve 222 Uni-bivoltine race, created
at SES - Vratza in 1999. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. The larvae are white in color
and plain. The cocoons are white with oval
shape.

HB 2 Bivoltine, created at SES -
Vratza in 2001. The egg serosa color is
green, chorion color is yellow and eggs
are sticky. The larvae are white in color
and plain. The cocoons are white with oval
shape.

Cpenno 3a nepuonaa 2001 — 2005 r.
IIpusnann (Average for the period 2001-2005)
(Characters) Banse 222 Xb 2
Valve 222 HB 2

1. bpoit HopManHu sifna B CHOCKaTa 606 559
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.90 9620
3. JlapBeH craauy, h
(Larval period duration, h) 676 692
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 198 194
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) o113 89.11
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 9528 93.77
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2108 1586
8. Terno Ha KonpuHEeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 406 327
9. CBHIIEHOCT Ha CypOBH MAIIKyIH, %o
(Shell ratio, %) 19.26 20.62
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1306 1209
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 371 276
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 9245 89.41
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 2.57 2.05
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 39-35 36.57
15. No6uB Ha mamkyu ot 1 KyTuiika 6yoeHo ceme, kg 3722 2719
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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XBHIB buontrHHA NOpoAa, Ch3a-
nena B OCBh — Bpara npe3 2003 r. Sitnata
ca CbC 3€JI€H LBAT, 3aJ€NBallH Ce, ChbC KbBIT
IBAT Ha uyepynkure. JlapBute ca Oemm, 6e3
Macku u nomynynaus. [lamkymure ca Oemm ¢
OBaJTHO-CITUIICOBU IHA (hopMa.

Xb Becien 2 buBoituHHa nopoja,
ce3nageHa B OChb — Bpaua npe3 2003 r.
SlimaTa ca chC 3€NeH IBAT, 3ajJCHBaIiy Ce,
ChC XXBJIT UBAT Ha uepynkute. Jlapsure ca
6emm, Oe3 Macku U momynyHus. [lamkynure
ca 0eu ¢ OBATHO-CIIMIICOBHUTHA (hopMa.

HBShV Bivoltine race, created at
SES - Vratza in 2003. The egg serosa color
is green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

HB Vesletz 2 Bivoltine race, created
at SES - Vratza in 2003. The egg serosa
color is green, chorion color is yellow
and eggs are sticky. The larvae are white
in color and plain. The cocoons are white
with oval shape.

Cpenano 3a nepuoaa 2001 — 2005 r.
IpuzHauu (Average for the period 2001-2005)
(Characters) XBIIB Xb Becunen 2
HBShV HB Vesletz 2
1. Bpoit HopMaJHU siflIa B CHOCKaTa 632 579
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eges hatchability, %) 9737 98.04
3. JlapBeH craauy, h
(Larval period duration, h) 662 666
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 191 20
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 81.50 92.90
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9354 743
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2035 1926
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 374 394
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 18.19 2046
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1214 1201
11. Terno Ha KOIIpUHEHATA HUILIKA, ME
(Filament weight, mg) 322 322
12. PazmotBaemoct, %
(Reelability of cocoons, %) 89.31 88.52
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 239 242
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 36.51 39.71
15. [lo6uB Ha namkymnu ot 1 KyTuiika 6yoeHo ceme, kg 3241 3504
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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BB 30 MoHOOMBONTHHHA MOPOA,
cp3aaneHa B OCb — Bpana npes 1987 1.
Sliinara ca cbC 3€JE€H LBAT, CpellaT ce U
ChC CHB IBSIT, 3QJICTIBAIIH CE, C KBIT LBST
Ha yepynkute. JlapBute ca 6e3 Mackd |
momyiyHust.  [lamkynure ca  Oemm, c
OBAJTHO-CJIMIICOBUIHA (hopMa.

BB 4 MoHOOHMBOJTHHHA MTOPOJIA, Ch3-
naneHa B OCb — Bpama mipe3 1987 r. Sitnata
ca ChC CHBO-3€IICH LBAT, 3aJCMBalld Ce, C
JKBJT UBAT Ha yepynkure. Jlapsute ca 6enw,
0e3 macku u momynyHws. [lamkynmre ca
0enu, ¢ OBATHO-ENTUIICOBHIHA (hopMa.

BYV 3b Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is green and gray, chorion color is yellow
and eggs are sticky. Larvae are white in
color and plain. The cocoons are white
with oval shape.

BV 4 Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is gray-green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
Mpusnanu (Average for the period 2001-2005)
(Characters) BB 36 bB 4
BV 3b BV 4
1. bpoif HopMainHu siilia B CHOCKata
. . 647 481
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) o719 93.97
3. JlapBen cragun, h
(Larval period duration, h) 686 690
4. IlpoawikutenHocT Ha V BB3pacT, h
(V" instar duration, h) 216 213
5. Kusuenocr Ha 6youre, %
(Pupation rate, %) 88.72 o131
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9533 94.14
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2098 2039
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 441 432
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.02 2119
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1222 1247
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 376 376
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 92047 87.14
13. le6enuna Ha HuMIKarta, g/denier
(Filament size, g/denier) 277 271
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, %
(Silk ratio, %) 38.91 39.34
15. No6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3589 34.99
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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IIB 1 MoHOOMBOITHHHA JIMHUS, CH3-
naneHa B OCb — Bpana nipe3 1987r. Sitnarta
ca CbC 3€JICH IBAT, 3aJICHBaIU CE€, C XKBJIT
UBAT Ha 4depynkute. JlapBurte ca Oenu, 0e3
Mack¥ 1 nonyiyHus. [lamkymmre ca 6emm, ¢
OBAJTHO-CITUTICOBHTHA (hopMa.

B 2 MOHOOMBOITHHHA JIMHUS, CH3-
naneHa B OCb — Bpama mipe3 1987 r. Sitnata
ca ChC 3€JICH LIBST, 3ajIelBall CE, C JKBIT
IBAT Ha uyepynkure. Jlapsute ca Oemm, 6e3
Mack¥ 1 nonyiyaus. [lamkymmre ca 6emm, ¢
OBaJTHO-CITUIICOBU IHA (hopMa.

ShV 1 Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

ShV 2 Uni-bivoltine race, created at
SES - Vratza in 1987. The egg serosa color
is green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
Mpusnanu (Average for the period 2001-2005)
(Characters) 1B 1 B 2
ShV 1 ShV 2
1. bpoif HopMainHu siilia B CHOCKata
. . 574 617
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.92 9843
3. JlapBen cragun, h
(Larval period duration, h) 702 705
4. IlpoawikutenHocT Ha V BB3pacT, h
(V" instar duration, h) 217 220
5. Kusuenocr Ha 6youre, %
(Pupation rate, %) 9330 93.63
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.67 96.92
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2162 2203
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 477 478
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2221 21.88
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1163 151
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 386 387
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 89.04 88.99
13. le6enuna Ha HuMIKarta, g/denier
(Filament size, g/denier) 2.98 2.97
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, %
(Silk ratio, %) 39.16 38.36
15. No6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 36.20 37 49
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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CB 1071-1 MoHOOHBOITHHHA JIMHUS,
CB3MIaJICHA TIO JIBUTATEIHO IIOBEACHHE Ha
nmapute B OCb — Bpama mpe3 1993 r.
SlitnaTa ca cbe 3eNeH BT, 3aJIeNBally Ce, ¢
JKBJT UBAT HA yepynkure. Jlapsute ca 6enw,
0e3 macku u momynyHms. [lamkynmre ca
Oemm, ¢ oBastHa hopma.

CB 1071-3 MoHOOHBOITHHHA JINHUS,
CB3[IaJICHA TIO JIBUTATEIHO IIOBEACHUE Ha
napute B OCb — Bpauma mpe3 1993 r.
Sl¥maTa ca ChC 3€JICH IIBSAT, 3aJICIBAIIH CE, C
JKBIT UBAT HA yepynkure. Jlapsute ca 6enw,
06e3 macku u momynyHusa. [lamkynmre ca
Oemnu, ¢ oBaniHa (opma.

SV 1071-1 Uni-bivoltine race,
created according to movement behavior
of larvae at SES - Vratza in 1993. The egg
serosa color is green, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white with oval shape.

SV 1071-3 Uni-bivoltine race,
created according to movement behavior
of larvae at SES - Vratza in 1993. The egg
serosa color is green, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusznauu (Average for the period 2001-2005)
(Characters) CB 1071-1 CB 1071-3
SV 1071-1 SV 1071-3
1. Bpoit HopMaJHU siflIa B CHOCKaTa 615 666
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eges hatchability, %) 97.92 9629
3. JlapBeH craauy, h
(Larval period duration, h) 650 653
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 188 192
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) o1.25 9250
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 96.15 9518
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2114 2134
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 467 479
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 2227 2297
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1155 1210
11. Terno Ha KOIIpUHEHATA HUILIKA, ME
(Filament weight, mg) 365 376
12. PazmotBaemoct, %
(Reelability of cocoons, %) 83.32 86.76
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 284 279
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 38.64 40.04
15. [lo6uB Ha namkymnu ot 1 KyTuiika 6yoeHo ceme, kg 3755 3798
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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2.2.6. llopoau u JMHUHU
CrenuaJTu3NpPaHu 32 JIATHO
eceHHH OyOoxpaHeHuUs!

Besonon 2/21 MonHoOHBOITHHHA
muausA, ce3naneHa B OCb — Bpama mpes
1975 r. Slifnata ca cbC 3€J€H LBAT, Cpemiar
Ce M ChC CHB, 3aJICTIBAIIN CE, C XBIT U 051
UBAT Ha uepynkure. JlapBure ca Genu, 6e3
Macky U nonynyHus. [lamkynure ca 6enu
C OBAJTHO-CIIUTICOBUIHA (opMa.

2.2.0. Races and lines specialized for
summer-autumn silkworm
rearing

Belopol 2/21 Uni-bivoltine, created
at SES - Vratza in 1975. The egg serosa
color is green or gray, chorion color is
yellow or white and the eggs are sticky.
The larvae are white in color and plain.
The cocoons are white with oval shape.

IIpuznauu Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoif HopManHu siilia B CHOCKaTta 641
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, % 97 41
(Eggs hatchability, %) )
3. JlapBen craauu, h 663
(Larval period duration, h)
4. IlpoawmxutenHocT Ha V Bb3pacT, h 185
(V" instar duration, h)
5. Kusuenocrt Ha Oyoure, % 9137
(Pupation rate, %) )
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN 93.95
(Good quality cocoons, %) )
7. Terno Ha namkyJsa, mg 2014
(Fresh cocoon weight, mg)
8. Terno Ha KomprHEHaTa 0OBUBKA, Mg 393
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, % 19.51
(Shell ratio, %) )
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1078
(Filament length, m)
11. Terno Ha KONpPUHEHATA HUILKA, MZ 349
(Filament weight, mg)
12. PazmoTBaemoct, % 93.07
(Reelability of cocoons, %) )
13. Jlebenuua Ha HUIUKaTa, g/denier 291
(Filament size, g/denier) )
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o 38.43
(Silk ratio, %) )
15. obuB Ha mamkyiu ot 1 kyTuiika 6yoeHo ceme, kg 35.86
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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Orocra 2/21 MoHOOHBONTHHHA JIHHUS,
ce3naneda B OCb — Bpama mpez 1975 r.
Slifiata ca chC 3eNeH LBAT, CPEIIaT ce U Che
CHB, 3aJICTIBAIIM CE, C KBIT U OsUT IBAT HA
yepymnkure. JlapBure ca 6emm, 6e3 Macku U
nonynynust. [lamkynure ca 6e ¢ OBaJiHO-
eNUICOBHIHA (hopMa.

Hckbp 2 MoHOOHBONTHHHA TIOPOJIA,
ce3maaeHa B OCb — Bpama npe3 1975 1.
Slimata ca CbC CHB M CHBO-3CJICH IIBSIT,
3aJIenBalyl ce, C O IBAT Ha YEpYIKUTE.
JlapBute ca Oenu, 0e3 Macku M HOIYJTyHUSL.
[Namxkynure ca 6eu ¢ OBATHO-EIUIICOBHIHA

thopma.

Ogosta 2/21 Uni-bivoltine race,
created at SES - Vratza in 1975. The egg
serosa color is green or gray, chorion
color is yellow or white and the eggs are
sticky. The larvae are white in color and
plain. The cocoons are white with oval
shape.

Iskar 2 Uni-bivoltine race, created
at SES - Vratza in 1975. The egg serosa
color is gray or gray green, chorion color
is white and eggs are sticky. The larvae
are white in color and plain. The cocoons
are white with oval shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnanm (Average for the period 2001-2005)
(Characters) Orocra 2/21 Hcksp 2
Ogosta 2/21 Iskar 2
1. Bpoii HopmaiHy stifa B CHOCKaTa 577 547
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9621 98.71
3. JlapBen cragun, h
(Larval period duration, h) 673 663
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 183
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 94.88 90.99
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.52 95.17
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1994 1984
8. Terno Ha KonpuHEeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 419 384
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.01 19.35
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1142 1154
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 377 341
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 90.67 88.91
13. le6enuna Ha HumIKarta, g/denier
(Filament size, g/denier) 2.97 2.66
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 40.82 38.53
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 36.22 3564
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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2.3. 'eHeTHYHO MAPKHMPAHH 10 MOJ
NMOPOJIM M JIMHUHU HA KONIPUHEHATA
nenepyaa (Bombyx mori L.)

2.3.a. 'eHeTHYHO MAPKHUPAHHU 110 MOJI
HA CTaJuA siiile NOPOaH M JTUHUHU
HA KONPMHEHATA Menepyaa

OCHOBEH TpU3HAK HA TO3U THII
TIOPOJIY U JIMHHUM € TeHEeTUYHATa MAPKUPOBKA
Ha sinara. JKeHckuTe MHIMBUIM UMAT CHBH,
a MBXKKHUTE — CBETJIO XKBJITH SHIIA.

T 15/4 MoHOOHBOJTHHHA JIMHUSA,
cp3naneHa B OCb — Bpama npes 1998 r.
Sitnata ca CbC CHB U CBETJIIOXKBIT I[BSAT,
3aJienBally ce, ¢ OsUT IBAT HAa YEPYIKHUTE.
JlapBute ca 6enmu, ¢ MackKd M TIONYJyHHUS.
Mamkynmure ca Oenw, ¢ IWIHHIPUYHA
dhopma, ¢ TIpexBar.

XT 215/38 MoOHOOHBOJITHHHA JINHYS,
ce3naneHa B OCb — Bpama mpe3 1998 r.
Slitnata ca CbC CHUB U CBETJIOXKBIT LBST,
3aJIenBaIld e, ¢ OsT IBAT HA YCPYIIKHTE.
JlapBute ca Oenmu, ¢ Mackd W TONYITyHUSL.
Mamkymure ca Oenw, C IWIMHIPHYHA
(hopma, ¢ mpexBar.

2.3. Silkworm (Bombyx mori L.)
genetically sex-marked races and
lines

2.3.a. Silkworm (Bombyx mori L.)
genetically sex-marked at eggs
stage races and lines

The most typical feature of this kind
of races and lines is genetically marking of
eggs. Female individuals have gray eggs
and male ones light yellow.

T 15/4 Uni-bivoltine line, created at
SES - Vratza in 1998. The egg serosa color
is gray and light yellow, chorion color is
white and eggs are sticky. The larvae are
white in color with marking. The cocoons
are white, elongated with constriction.

HT 215/38 Uni-bivoltine, created at
SES - Vratza in 1998. The egg serosa color
is gray and light yellow, chorion color is
white and the eggs are sticky. The larvae
are white in color with marking. The
cocoons are white, elongated with
constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
Hpusnanm (Average for the period 2001-2005)
(Characters) T 15/4 XT 215/38
T 15/4 HT 215/38
1. Bpoii HOpManHu giina B CHOCKATa 608 603
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 93.38 9625
3. JlapBen craguu, h
(Larval period duration, h) 672 651
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 213 203
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9345 92.05
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.52 9621
7. Terno Ha namkyJmia, mg
(Fresh cocoon weight, mg) 1903 1843
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Continuation
[TponpmxeHne Ha Tabnuma

Covoon shel bt gy 393 396
0,
(9s hCelﬁdiI;}iIOo,cﬂTA) I){a CYPOBH MAIIKyIH, % 20,94 e
(llg){laﬂrzgﬁl/iZgglzﬁ’liﬁl;pnﬂeﬂam HUIIKA, M 179 1258
Fiment weight gy 318 337
0,

(Reclability of sorooms, %) 86.69 85,67
ilocat sige, giicaieny o 247 242
0
gg{lgérlgci)(}:’ag/(()))peﬁ paHieMaH Ha CypoBa KonpuHa, % 3827 10,84
15. JloObuB Ha TALIKYJTH OT 1 KyTI/I.flKa OyOeHo ceme, kg 3234 3627

(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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Bpaua 2001 MoHOOHBONTHHHA JIH-
Hust, cb3aaneHa B OCh — Bparia mpe3 2003 r.
Slifllata ca ChC CHB M CBETJIOKBIT IIBSAT,
3aNIeNBaIli ce, ¢ OsT IBAT HA YEPYIKUTE.
JlapBure ca 6emm, che 3¢OpOBHIHA PHCYHKA.
INamkymare ca 6enw, ¢ mTMHIPUIHA (hopMa.

Bpana 2001 B MoHoOuBOITHHHA
nuHus, ce3nageHa B OCb — Bpana mpes
2003 r. SimaTa ca ¢bC CHUB M CBETIOXKBIT
LBST, 3ajlenBallk ce, C OAI ILBIAT Ha
yepynkute. Jlapute ca Oenu, ¢ MacKu u

Vratza 2001 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa color
is gray and light yellow, chorion color is
white and eggs are sticky. The larvae are
white in color with zebra marking. The
cocoons are white and elongated.

Vratza 2001 B Uni - bivoltine line,
created at SES - Vratza in 2003. The egg
serosa color is gray and light yellow,
chorion color is white and eggs are sticky.
The larvae are white in color with

nonynynusa. [lamkynmure ca Oemu, c  markings. The cocoons are white and
UIHHIpUYHA opMma. elongated.
CpeaHo 3a nepuona 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpama 2001 Bpana 2001 b
Vratza 2001 Vratza 2001 B

1. bpoif HopManHu siilia B CHOCKata

. . 603 601
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9493 94.69
3. JlapBen cragun, h
(Larval period duration, h) 640 630
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 204 203
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 9315 9375
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.39 95.14
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1827 1916
8. Terno Ha KonpuHEeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 362 382
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 1991 19.93
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1132 1047
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 329 306
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 88.39 86.63
13. le6enuna Ha HumIKarta, g/denier
(Filament size, g/denier) 335 2.64
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 38.59 36.81
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3331 34,50
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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2.3.0. 'eHeTHYHO MAPKHPAHH I10
10JI B CTA/IUs1 JIApBa NMOPOAM H

JIMHUHU HA KOIIPMHEHATa menepyaa.

Haif-xapakTepHotro 3a TO3M  TUI
HOPOAY U JIMHUY € TeHeTUYHATa MAapKHPOBKa
Ha JIapBUTE 1O IOJ (KEHCKW HMHIMBUIHM C
PHCYHKa, @ MBXKH — 0€3 pUCYHKA).

b 2/6 MoHOOUBOITHHHA JIUHUS, CH3-
magena B OCb — Bpama mpez 1998 r.
SlittiaTa ca ChC CHB IIBSIT, 3aJIEIIBAIIH CE, C
OsuT IIBAT HA Yepynkute. JlapBure ca Oenu,
JKEHCKH — C MacKH M TOJIYJIYHHUS, U MBKKH
— 0e3 macku u nonynyHus. [lamkymute ca
0enu, ¢ OBATHO-IIMIIMHAPUYHA GopMma.

2.3.06. Silkworm races and lines
genetically sex-marked at larvae

stage.

The most typical features of these
races and lines are genetically sex marking
of larvae. Female individuals have marking
and male ones are plain.

B 2/6 Uni-bivoltine line, created at
SES - Vratza in 1998. The egg serosa color
is gray, chorion color is white and eggs
are sticky. The larvae are white in color,
female with marking and male are plain.
The cocoons are white and oval-
elongated.

pusznauu Cpenano 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMaJHU siflIa B CHOCKaTa 600
(Number of normal eggs in laying)
2. JlronmmmocT Ha sinarta, % 9728
(Eggs hatchability, %) )
3. JlapBeH craauu, h 673
(Larval period duration, h)
4. IlpoawsmxutenHocT Ha V Bb3pacT, h 215
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, % 93.55
(Pupation rate, %) )
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH 9634
(Good quality cocoons, %) )
7. Terno Ha namkyJsa, mg 2005
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 440
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKy1u, % 22.09
(Shell ratio, %) )
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1289
(Filament length, m)
11. Terno Ha KoIpUHEHATA HUILIKA, MZ 370
(Filament weight, mg)
12. PasmotBaemocrt, % 91.62
(Reelability of cocoons, %) )
13. Jlebenuna Ha HUIUKaTa, g/denier 259
(Filament size, g/denier) )
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, % 41.46
(Silk ratio, %) )
15. [lo6uB Ha namkynu ot 1 KyTuiika 6yoeHo ceme, kg 3773
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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BTB 2/64 MoOHOOMBONTHHHA JIMHUS,
ce3naneHa B OCb — Bpama mpe3 1998 r.
Slittiata ca cbC CHUB LIBAT, 3ajICBaIllM Ce, C
Ostn1 BT Ha yepynkwure. JlapBure ca Oemwy,
YKEHCKH — C MaCKH U TIONYJITyHHUS, 1 MBKKH —
0e3 macku u momynyHws. [lamkynwre ca
0e1, ¢ OBATHO-LIWIIMHpUYHA (hopMma.

TBB 2/24 MoHOOUBOITHHHA JINHMUS,
cp3aageHa B OCb — Bpana npe3 1998 r.
Slitnara ca chC CHB IBSAT, 3aJISMBAIIHU CE, C
OsuT IIBAT HA Yepynkute. Jlapsure ca Oenu,
JKEHCKH — C MacKH M TOJTYIYHHUS, 1 MBKKH
— 6e3 macku u nonyiayHus. [lamkynure ca
0ernu, ¢ OBATHO-CJIMIICOBUIHA (hopMa.

BTYV 2/64 Uni - bivoltine line, created
at SES - Vratza in 1998. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in color,
female with marking and male are plain. The
cocoons are white in color and oval-
elongated.

TBYV 2/24 Uni-bivoltine line, created
at SES - Vratza in 1998. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in color,
female with marking and male are plain. The
cocoons are white with oval shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnann (Average for the period 2001-2005)
(Characters) BTB 2/64 TBB 2/24
BTV 2/64 TBV 2/24
1. bpoii HopMmanHu fiila B CHOCKaTa 633 650
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 97.30 9777
3. JlapBeH craauy, h
(Larval period duration, h) 663 664
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 206 207
5. XKusnenoct Ha Oyoure, %
(Pupation rate, %) 93.68 92.70
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 96.79 96.95
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2089 2058
8. TerJyio Ha KONpHHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 445 455
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 20.98 22.21
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 131 1085
11. Terno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 375 372
12. PazmotBaemoct, %
(Reelability of cocoons, %) 90.08 89.80
13. Jle6enuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.99 3.09
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 40.39 41.46
15. lo6uB Ha namkynu ot 1 Kytuiika 6yoeHo ceme, kg 3973 3825
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Xb 2/22 MoHOOHMBOJIITHHHA JTUHUS,
cp3aaneHa B OCb — Bpana npe3 1998 r.
SIiinata ca ¢cbC CUB LIBST, 3aJICTIBAIU CE, C
Os1 uBsIT Ha Yepymnkure. Jlapsute ca Oemnw,
JKEHCKH — C MAaCKH ¥ TIONYJIYHUS, U MBIKKH
— 0e3 Macku u nonyiayHus. [lamkymure ca
0eiu, ¢ OBAJTHO-LIMIIMHIPUYHA (HopMma.

TB 3/2 MoOHOOMBONTHHHA JINHMS,
cp3aaneHa B OCb — Bpana npe3 1998 r.
SlfinaTa ca chC 3CIICH IBAT, 3aJICMBAIIH CE,
ChC CBETJIO XBJIT IBAT Ha YCPYIKHTE.
JlapBuTe ca Oenm, KEHCKH — C MacKul H
MOJIYJIYHUS, U MBXKKU 0e3 Macku u
nonynynus. [lamkynute ca Oemu, ¢
OBATHO-CJIMIICOBUIHA (hopMa.

HB 2/22 Uni - bivoltine line, created
at SES - Vratza in 1998. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in
color, female with marking and male are
plain. The cocoons are white and oval-
elongated.

TV 3/2 Uni - bivoltine line, created
at SES - Vratza in 1998. The egg serosa
color is green, chorion color is light
yellow and eggs are sticky. The larvae are
white in color, female with marking and
male are plain. The cocoons are white with
oval shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
IIpusnanu (Average for the period 2001-2005)
(Characters) Xb 2/22 TB 3/2
HB 2/22 TV 3/2

1. bpoif HopManHu siilia B CHOCKata 584 616
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9754 9720
3. JlapBeH craauy, h
(Larval period duration, h) 653 664
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 207 206
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 93.10 o148
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 9455 9758
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2026 2125
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 443 462
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 22.32 21.91
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1091 1205
11. Terno Ha KONIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 343 373
12. Pa3smotBaemoct, %
(Reelability of cocoons, %) 87.08 90.67
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 277 279
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 36.92 40.09
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3789 3797
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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TB 3 MoHOOMBOJITUHHA JIMHUS, T€HE-
TUYHO MapKUpaHa 10 TI0J1 Ha CTaJus JIapBa,
ce3manena B OCb — Bpaua npe3 1987 r.
SlifiaTa ca cbe 3ereH BT, 3alleNBaIy Ce, C
JKBJIT IBAT Ha depynkwte. Jlapeute ca Genmw,
YKEHCKH — C MacK{ Y TIONYTyHUS, 1 MBXKH —
06e3 Mmacku u momynyHud. [lamkymmre ca
0eu, ¢ OBAJTHO-CIUIICOBUTHA (hopMa.

TB 7 MoHOOHBOITHHHA JIMHHMS, TCHE-
TUYHO MapKHUpaHa TI0 TIOJI Ha CTa[usl J1apBa,
ce3manaeHa B OCb — Bpama npe3 1987 .
Sl¥maTa ca ChC CHB IIBST, 3aJICIBAIIM CE, C
Ost1 uBAT Ha uepymnkute. Jlapsure ca Oeny,
JKCHCKHU — C MAaCKH U TIOYIYHHUS, 1 MBXKKH —
0e3 macku u momynayHws. [lamkynwre ca
0eJ, ¢ OBAITHO-ENUTICOBHIHA (opMa.

TV 3 Uni - bivoltine line, sex
limited for larval marking created at SES -
Vratza in 1987. The egg serosa color is
green, chorion color is yellow and eggs
are sticky. The larvae are white, female
with marking and male are plain. The
cocoons are white with oval shape.

TV 7 Uni-bivoltine, sex limited for
larval marking line created at SES - Vratza
in 1987. The egg serosa color is gray,
chorion color is white the eggs are sticky.
Larvae are white in color, female with
marking and male are plain. The cocoons
are white with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) TB3 TB 7
TV 3 V7

1. Bpoii HopmaiHy stifa B CHOCKaTa 658 644
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.66 9177
3. JlapBen cragun, h
(Larval period duration, h) 681 695
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 205
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 93.10 92.20
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.16 96.08
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2079 2100
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 462 467
9. CBUJIEHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 21.90 22.30
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1029 1189
11. Tersno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 371 364
12. PazmotBaemoct, %
(Reelability of cocoons, %) oL15 88.18
13. lebenuua Ha HUMKara, g/denier
(Filament size, g/denier) 3.26 279
14. JIabopaTopeH paHJeMaH Ha cypoBa KOIpuHa, %
(Silk ratio, %) 40.21 38.90
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 3542 34.80
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Benomnoa 2 MoHOOHBOJITHHHA TIOPO/IA,
TCHETUYHO MAapKUpaHa MO MOJ Ha CTaaus
napsa, cp3aageHa B OCh — Bpaua nipes 1973
r. SliftiaTa ca chC CHB IBSIT, 3aJIETIBAIIM CE, C
Osu1 BAT Ha yepynkure. JlapBure ca Oeny,
YKEHCKH — C MaCKH U TIOYITyHHSI, 1 MBKKH —
06e3 macku u momynyHus. [lamkynmre ca
Oenu, ¢ OBATHO-IIMIMHAPHYHA QopMa.

Bpanma 2002 MoHOOMBONTHHHA JIU-
Husl, cb3aaneHa B OCh — Bparia mpe3 2003 r.
SliiniaTa ca CbC CHMB LIBSIT, 3aJIENBALLH CE, C OSUT
UBIT Ha depynkwre. JlapBure ca Oemm,
JKEHCKU — C MacK{ U TIONYJIyHUS, U MBXKKH —
0e3 Macku u momynyHus. [lamkynaurte ca
0enu, ¢ OBATHO-IIWIIMHIPHYHA (hopMa.

Belopol 2 Uni-bivoltine, sex limited
for larval marking line, created at SES-
Vratza in 1973. The egg serosa color is
gray, chorion color is white and eggs are
sticky. Larvae are white in color, female
with marking and male are plain. The
cocoons are white with oval shape.

Vratza 2002 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color, female
with marking and male are plain. The cocoons
are white in color, oval-elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) benomon 2 Bpana 2002
Belopol 2 Vratza 2002
1. Bpoit HopMaHU sifna B CHOCKaTa 624 627
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 97.99 9821
3. JlapBeH craauy, h
(Larval period duration, h) 674 663
4. IlpogwsxuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 196 206
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 9372 93.13
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.92 96.87
7. Terno Ha namkyJja, mg
(Fresh cocoon weight, mg) 1940 2227
8. Terno Ha KoprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 406 493
9. CBUJICHOCT Ha CypOBU MalIKyIH, %
(Shell ratio, %) 20.93 22.20
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1024 1225
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 369 417
12. Pa3smotBaemoct, %
(Reelability of cocoons, %) o113 91.38
13. Jlebenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 3.24 3.07
14. JlabopaTopeH paHIeMaH Ha CypoBa KomnpuHa, %
(Silk ratio, %) 39.11 44.36
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3563 41.81
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

181



Bpana 2003 MoHOOHBOJITHHHA JTU-
Hus, cp3naaeHa B OCh — Bpara nipe3 2003 1.
Slittiata ca cbC CHUB LIBAT, 3ajICBaIllM Ce, C
Ostn1 BT Ha yepynkwure. JlapBure ca Oemwu,
YKEHCKH — C MaCKH U TIOYITyHHS, 1 MBKKH —
0e3 macku u momynyHms. [lamkynmre ca
0enu, ¢ nuMHIpuYHa Gopma.

Bpama 2005 MoHOOHBONTHHHA JTU-
Husl, cp3naaeHa B OCh — Bpara nipes 2003 1.
Slitnata ca chC CHB IIBSIT, 3aJIeNBAlIH CE, C
Osu1 BAT Ha yepymnkure. JlapBure ca Oeny,
YKEHCKH — C MaCKH U TIONYITyHHUS, 1 MBKKH —
06e3 macku u momynyHus. [lamkynmre ca
0enu, ¢ OBATHO-IIMIMHAPHYHA QopMa.

Vratza 2003 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in color,
female with marking and male are plain. The
cocoons are white and elongated.

Vratza 2005 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in color,
female with marking and male are plain. The
cocoons are white in color and oval-
elongated in shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpana 2003 Bpana 2005
Vratza 2003 Vratza 2005
1. bpoii HopMmanHu fiila B CHOCKaTa
. ; 628 675
(Number of normal eggs in laying)
2. JIronumocT Ha sinarta, %
(Eggs hatchability, %) 96.59 98.05
3. JlapBeH craauy, h
(Larval period duration, h) 673 671
4. [lpoawkuTeTHOCT Ha V BB3pacT, h 216 213
(V" instar duration, h)
5. Kusuenocr Ha O6youre, %
(Pupation rate, %) 94.35 92.85
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9379 9733
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2237 2237
8. Terno Ha KoprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 497 473
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 2222 2118
10. IpmxuHa Ha KOPHUHEHATa HUIIKA, M
(Filament length, m) 1184 1079
11. Terno Ha KoIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 418 378
12. PazmotBaemoct, %
(Reelability of cocoons, %) 88.07 88.12
13. lebenuna Ha HUMKara, g/denier 3113 315
(Filament size, g/denier) ) )
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 40.86 39.71
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 401 40.03
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 2007 MoHOOHBONTHHHA JTU-
Hus, cp3naaeHa B OCh — Bparia nipes 2003 1.
SlitnaTta ca chC CHB IIBSIT, 3aJICNBAIH CE, C
Osu1 BAT Ha yepymnkure. JlapBure ca Oeny,
YKEHCKH — C MAaCKH U TIOYITyHHS, 1 MBKKH —
06e3 macku u momyiyHusa. [lamkynmre ca
Oenu, ¢ IIMHAPHYHA hopMa.

Bpama 2009 MoHOOHBOJNTHHHA JTU-
Husl, cb3naaeHa B OCh — Bpana npes 2003 r.
Slimara ca ChC CHB IIBST, 3aJICIBAIlM CC, C
Osu1 BAT Ha yepymnkure. JlapBure ca Oenw,
JKCHCKH — C MAaCKH U TOJYJIYHHUS, U MBKKH —
0e3 macku u momynayHws. [lamkynure ca
Oenu, ¢ IUIMHAPHYHA hopMa.

Vratza 2007 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in
color, female with marking and male are
plain. The cocoons are white in color and
elongated.

Vratza 2009 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in color,
female with marking and male are plain. The
cocoons are white in color and elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Bpana 2007 Bpana 2009
Vratza 2007 Vratza 2009
1. bpoii HopMmanHu fiila B CHOCKaTa
. ; 615 633
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 99.08 98.79
3. JlapBeH craauy, h
(Larval period duration, h) 663 664
4. IlpoawixkutenHocT Ha V BB3pacT, h
(V" instar duration, h) 205 206
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 92.98 93.05
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.19 9735
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2145 2033
8. Terno Ha KomprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 464 442
9. CBUJIEHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 2176 2179
10. IpmxuHa Ha KONMPUHEHATa HUIIKA, M
(Filament length, m) 1134 1100
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 366 371
12. PazmotBaemoct, %
(Reelability of cocoons, %) 88.28 88.74
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 2.90 3.04
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 39.91 40.16
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 40.04 3779
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Bpana 2012 MoHOOHBOJNTHHHA JTU-
Hus, cp3naaeHa B OCh — Bpara nipe3 2003 1.
Slittiata ca cbC CHUB LIBAT, 3ajICBaIllM Ce, C
Ostn1 BT Ha yepynkwure. JlapBure ca Oemwu,
JKEHCKH — C MacKH | TIONTYJTyHHUS, © MBKKHA —
0e3 Macku w modynyHus. llamkymure ca
0es1, ¢ OBATHO-LIMIIMH pUYHA (hopMma.

JI 1 MoHOOMBONTHHHA TIOpPOJA, T'e-
HETUYHO MapKHpaHa Ha CTaausd Japsa,
cp3pagena B OChb — Bpana npe3 2000 r.
SlittiaTa ca ChC CHB IIBSIT, 3aJICIBAIIH CE, C
OsUT M JKBIT IBAT HA depymnkute. JlapBure
ca 0emnu, )KEHCKH — C MAcKH U TOJTyJTyHUS,
U MBXKKA — 0€3 MacKu M IOJIYJIyHUs.
[Mamkynmure ca Oenu, ¢ UTWIMHIPUYHA
(hopmMma, ¢ mpexsar.

Vratza 2012 Uni-bivoltine line, created
at SES - Vratza in 2003. The egg serosa
color is gray, chorion color is white and
eggs are sticky. The larvae are white in
color, female with marking and male are
plain. The cocoons are white in color and
oval-elongated in shape.

L 1 Uni-bivoltine, sex limited for
larval marking line, created at SES- Vratza
in 2000. The egg serosa color is gray,
chorion color is white and yellow and the
eggs are sticky. The larvae are white in
color, female with marking and male are
plain. The cocoons are white in color,
elongated with constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnanu (Average for the period 2001-2005)
(Characters) Bpama 2012 JI1
Vratza 2012 L1

1. Bpoif HOpManHu siilia B CHOCKaTta 658 616
(Number of normal eggs in laying)
2. JlronmmmocT Ha sinarta, %
(Eggs hatchability, %) 98.86 o773
3. JlapBeH craauy, h
(Larval period duration, h) 672 709
4. [IpoxwsxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 215 217
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9470 92.17
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 9743 96.52
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2185 2226
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 493 461
9. CBUJICHOCT Ha CypOBU MalIKyIH, %
(Shell ratio, %) 22.71 20.71
10. JIpnKrHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1158 1206
11. Terno Ha KONpPUHEHATA HUILIKA, MZ
(Filament weight, mg) 390 409
12. Pa3smotBaemoct, %
(Reelability of cocoons, %) 87.56 87.57
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 3.04 3.07
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 39.77 40.13
15. lo6uB nHa namkynu ot 1 Kytuiika 6yoeHo ceme, kg 41.03 40.11
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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CH 1/X1 buBonTuHHa 4eTHpH ChHHA
nopona, cw3mageHa B OCh - Bpama mpes
2001 r. f¥inara ca cbC CHB LBST, 3aJIEBAIIN
ce, ¢ Osi1 UBAT Ha yepymnkuTe. byoure mpes
TIeTa BB3PACT Ca CHBO OENH, KECHCKHUTE ChC
3¢OpoBHIHA OKpacka, a MBXKHUTE - C MAaCKH
U noitysyHusi. @opMara Ha TSUIOTO € THHKO-
ynbibkeHa. [lamkymure ca  Oemw, ¢
yIbIDKeHa (hopMa U CPEJICH MPeXBar.

CH 1/AC buBonTHHHA YETUPU CHHHA
nmopona, ch3manaeHa B OCBh - Bpama mpes
2001 r. Simara ca CbC CHUB IIBST, 3aJICTIBAIIH
ce, ¢ OsuT BAT Ha uepynkure. byoure mpes
TeTa Bh3PacT ca CUBO OCITH, JKCHCKUTE ChC
3e0pOBHIHA OKPACKa, a MBKKUTE - C MacKU
u mnonynyHwsi. @dopmara Ha TAIOTO €

SN 1/H1 Bivoltine, 4 molting pure line,
created at SES - Vratza in 2001. The egg serosa
color is gray, chorion color is white and the eggs
are sticky. The last instar silkworm larvae are
bluish-white in color, the female individuals
have zebra marked and the male ones are with
normal markings. The body shape is thinner and
longer. The cocoons are white in color,
elongated with middle constriction.

SN 1/AS Bivoltine, 4 molting pure
line, created at SES - Vratza in 2001. The
egg serosa color is gray, chorion color is
white and the eggs are sticky. The last instar
silkworm larvae are bluish-white in color,
the female individuals are zebra marked and
the male ones are with normal markings. The

HopMmanHa. [lamkymmre ca  Oemm, ¢ body shape is normal. The cocoons are white
JIbIDKEHa opMa 1 cltab mpexBar. in color, elongated with low constriction.
Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) CH 1/X1 CH 1/AC
SN 1/H1 SN 1/AS
1. Bpoii HOpManHu siilia B CHOCKaTa 605 610
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 9653 9723
3. JlapBeH craauy, h
(Larval period duration, h) 662 670
4. [IpoawpxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 205 215
5. XKusnenoct Ha Oyoure, %
(Pupation rate, %) 9377 o718
6. [IpoueHT Ha JOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9733 96.87
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2220 2290
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 450 475
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2027 2074
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1100 1305
11. Terno Ha KONpPUHEHATA HUILKA, MZ
(Filament weight, mg) 330 400
12. Pa3smotBaemoct, %
(Reelability of cocoons, %) 84.10 84.42
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.86 2.76
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 40.11 40.13
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 41.05 4308
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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HMBa 1 buBontvHHAa YeTHpHU CHHHA
nopofa, ce3aaaeHa B OCB - Bparia npe3 2001
r. Sifnara ca cbe 3eJeH, CUB M KadsiB LBAT,
3ajlenBaiy ce, ¢ O WM JKBIAT LBAT HA
yepynkuTe. byOute mpe3 mera BB3pacT ca
CHUBO 0Oeji, >KEHCKHMTE ca ¢ Ojend Macku U
TONYJyHUS, a MBXKUTE ca 0e3 OKpacka.
dopmara Ha TIOTO € THHKO-YABIDKCHA.
[amkynute ca Genu, ¢ ynbmkeHa ¢opma u
CHJICH TIPEXBAT.

HoBa 2 MoHO-OMBONTHHHA YETHPH
ChHHa Topoma, ch3maaeHa B OCh - Bparma
npe3 2001 r. Siftara ca cbe 3€7eHO CUB IIBSAT,
3aJIeTIBAIIM C€, C JKBJIT LBSIT HAa YEPYIKHUTE.
Bybute mpe3 mera BB3pacT ca cuMBO Oenu,
YKEHCKUTE ca ¢ OJel MacKH ¥ TIONMYIIyHUS, a
MBXKHTE ca 0Oe3 oxpacka. dopmara Ha
TSIOTO € CKbceHa u yzaeOenena. [lamkymire
ca Oenu, ¢ oBajiHa opma.

Iva 1 Bivoltine, 4 molting pure line,
created at SES - Vratza in 2001. The egg
serosa color is green, gray and brown, chorion
color is white or yellow and the eggs are
sticky. The last instar silkworm larvae are
bluish-white in color, the females are pale
normal marked and the males are plain. The
body shape is thinner and longer. The cocoons
are white in color, elongated with high
constriction.

Nova 2 Uni-bivoltine, 4 molting pure
line, created at SES - Vratza in 2001. The egg
serosa color is greenish gray, chorion color is
yellow and the eggs are sticky. The last instar
silkworm larvae are bluish-white in color the
females are pale normal marked and the males
are plain. The body shape is thicker and
shorter. The cocoons are white in color, with
oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznanmu (Average for the period 2001-2005)
(Characters) HUga | Hoga 2
Ival Nova 2

1. Bpoii HopmanHH siila B CHOCKaTa

; . 710 683
(Number of normal eggs in laying)
2. JIronumocT Ha siiinara, %
(Eggs hatchability, %) 95.18 98.15
3. JlapBen craauu, h
(Larval period duration, h) 642 620
4. IlpoxbiskurenHOCT Ha V Bb3pacT, h
(V" instar duration, h) 182 181
5. Xuznenocr Ha O0yowure, %
(Pupation rate, %) 9712 97.12
6. IporeHT Ha TOOPOKAYECTBEHH MAIIKYITH
(Good quality cocoons, %) 9634 96.87
7. Terno Ha mamkyJia, mg
(Fresh cocoon weight, mg) 2150 1990
8. Teryo Ha KOIIpUHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 390 405
9. CBUMJICHOCT Ha CYpOBH HALIKYJIH, %o
(Shell ratio, %) 18.14 2035
10. IpmkuHa HA KOMIPUHEHATA HUILIKA, M
(Filament length, m) 1090 1325
11. Terno Ha KONpHHEHATa HUIIKA, MZ
(Filament weight, mg) 360 360
12. PasmorBaemocT, %
(Reelability of cocoons, %) 86.11 86.77
13. [leGenuna Ha HULIKaTa, g/denier
(Filament size, g/denier) 297 245
14. JlaGopaTopeH panieMaH Ha CypoBa KONpHHa, %
(Silk ratio, %) 41.63 4023
15. Jlo6uB Ha mamkynu ot 1 Kyruiika 6y6eHo ceme, kg 3975 3704
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Maru 2 MoHO-OHBOJITHHHA YE€THUPH
chHHA mopoja, ch3aaaeHa B OCh - Bpana
npe3 2001 r. finata ca cbCc CHUB IBAT,
3allenBally ce, ¢ OsUT IBIT Ha YEpYIKUTE.
ByOute mpe3 mera BB3pacT ca CHBO O€IH,
JKEHCKUTE ca ChC 3eOpOBHIHA OKpacka, a
MBXKKHTE - 0e3 okpacka. dopmara Ha
TSJIOTO € CKhCeHa M yneOeneHa. [lamky-
nute ca Oenu, ¢ oBaiaHa Gopma.

Magi 2 Uni-bivoltine, 4 molting pure
line, created at SES - Vratza in 2001. The
egg serosa color is gray, chorion color is
white, and the eggs are sticky. The last
instar silkworm larvae are bluish-white in
color, the females are zebra marked and
the males are plain. The body shape is
thicker and shorter. The cocoons are white
in color, with oval shape.

IIpuznauu Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMamHU siflIa B CHOCKaTa 580
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 96.15
(Eggs hatchability, %) )
3. JlapBeH craauy, h 632
(Larval period duration, h)
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h 190
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, % 96.77
(Pupation rate, %) )
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 96.27
(Good quality cocoons, %) )
7. Terno Ha mamkyJsa, mg 1920
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 372
(Cocoon shell weight, mg)
9. CBHJIEHOCT Ha CypOBH MaLIKyJH, % 1938
(Shell ratio, %) )
10. IpmxuHa Ha KOMPUHEHATa HUIIKA, M 1074
(Filament length, m)
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ 364
(Filament weight, mg)
12. PazmotBaemoct, % 8517
(Reelability of cocoons, %) )
13. Jlebenuua Ha HUIIKaTa, g/denier 3.05
(Filament size, g/denier) )
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, % 41.07
(Silk ratio, %) )
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3573
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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II. MIOPOAU U JIMHUU HA
KONIPUHEHATA NEIEPYJA
(BOMBYX MORI L.)
HUHTPOAYLUUPAHU OT
PA3JIMYHU EKOJIOI'O-
IT'EOI'PA®CKHU 30HU

1. [lopoau u JIMHUY, HHTPOAYIHPAHH
oT A3zep0aiiKaH.

I'sumka 8 MoHOOMBONTHHHA MOPOJA,
uHTpoayuupana npe3 2004 r. Aituara ca cbe
CHB IBST, 3alelBalld ce, ¢ Ol IBAT Ha
yepynkute. Jlapure ca Oenu, ¢ Macku H
noinynynus. llamkymure ca  Oemm, ¢
WIMHIPUYHA QopMa, ChC cllad MpexBar.

Aama3 MOHOOHMBONTHHHA MOPOJA,
uHTpoayuupana npe3 2004 r. fiinata ca
ChC CHB IIBST, 3aJIeTBaLIM C€, C OA1 LBAT
Ha uepynkure. Jlapsure ca Genun, ¢ Macku
u nonynynus. llamkynmure ca Oemm, c
UIHHIpUYHA HOpMa, C IPEXBar.

I1. SILKWORM (BOMBYX MORI
L.) RACES AND LINES
INTRODUCED FROM
DIFFERENT ECOLOGY-
GEOGRAPHICAL ZONES

1. Silkworm races and lines
introduced from Azerbaijan.

Gindga 8 Uni-bivoltine race, intro-
duced in 2004. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with marking.
The cocoons are white, elongated with low
constriction.

Almaz Uni-bivoltine race, introduced
in 2004. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with marking.
The cocoons are white, elongated with
constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnann (Average for the period 2001-2005)
(Characters) Tsmxa 8 Anwmas
Gindga 8 Almaz

1. bpoii HopMmanHu fiila B CHOCKaTa 831 728
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9343 o717
3. JlapBeH craauy, h
(Larval period duration, h) 653 700
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 199 198
5. ’Kusnenocrt Ha 6youre, %
(Pupation rate, %) 85.00 91.50
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 714 98.53
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2013 1896
8. Terio Ha KonpHHeHaTa 00BUBKa, Mg 389 333
(Cocoon shell weight, mg)
9. CBHIIEHOCT Ha CypOBH MALIKyIH, %o
(Shell ratio, %) 19.32 17.56

188

CriezBa IPOIbIKCHUE
to be continued



Continuation

IIpoabimxenue
10. IpmxuHa Ha KONMPUHEHATa HUIIKA, M
(Filament length, m) 1047 1014
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 323 289
12. PazmotBaemoct, %
(Reelability of cocoons, %) 88.07 o117
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 279 257
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 38.12 37.98
15. [lo6uB Ha namkymnu ot 1 Kytuiika 6yoeHo ceme, kg 3197 3371
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

Masik 5 MoHOOWBOJNTHHHA TTOPOJIA,
uHTponymupana npe3 2004 r. Slimara ca
ChC CHB IIBSIT, 3aJICTIBAIM CE, C OST UBAT
Ha uepynkure. JlapBure ca Oemu, 06e3
Macku U nomynynus. [lamkynure ca Genw,
C OBAJHO-EJIUIICOBUAHA (hopMma.

Masik 6 MoHOOWBOJNTHHHA TTOPOJA,
uHTponymupana npe3 2004 r. Slimara ca
ChC CHB IIBSIT, 3aJICTBAIA CE, C OsT LBAT
Ha 4epynkute. JlapBute ca O6enu, ¢ Macku
u nonynynus. Ilamkymure ca Oemm, ¢
OBAJHO-IMJIMHIpUYHA (hopMa.

Maiak 5 Uni-bivoltine race, intro-
duced in 2004. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color and plain. The
cocoons are white with oval shape.

Maiak 6 Uni-bivoltine race, intro-
duced in 2004. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white with markings.
The cocoons are white in color and oval-
elongated in shape.
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Cpenno 3a nepuoaa 2001 — 2005 r.
IIpusnanm (Average for the period 2001-2005)
(Characters) Masik 5 Masik 6
Maiak 5 Maiak 6
1. bpoif HopManHu sifna B CHOCKaTa 762 805
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 93.18 9644
3. JlapBeH craauy, h
(Larval period duration, h) 695 716
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 197 208
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 84.00 86.00
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.92 98.81
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2223 2081
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 436 429
9. CBHIIEHOCT Ha CypOBH MALIKyJH, %o
(Shell ratio, %) 1961 20.62
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1078 1145
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 330 354
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 87.06 92.19
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 2.92 2.78
14. JIabopaTopeH paHeMaH Ha cypoBa KoIpuHa, %
(Silk ratio, %) 32.68 37.30
15. 1o6uB Ha mamkynu ot 1 kyTuiika Oyoeno ceme, kg 34.79 3452
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

2. [Topoau U JIMHMH HA KONPUHEHATA
nenepyaa, MHHTPOAYUHUPAHU OT
Kuraii.

I 3 MoHOOWBOJITHHHA TIOPOAA, WH-
Tpoayiupana mpe3 1990 r. fitnara ca cwse
CHB M 3€JICH LIBST, 3aJIENBAIlM Ce, C Os1 U
JKBJAT UBAT Ha yepynkure. Jlapsute ca 6eny,
chbC 1 6e3 Macku U nomyiyHus. [lamkymure
ca 6erny, ¢ OBaJTHO-IMIIMHAPUYHA (opMa.
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2. Silkworm races and lines,
introduced from China.

Sh 3 Uni-bivoltine race, introduced in
1990. The egg serosa color is gray or green,
chorion color is white or yellow and the eggs
are sticky. The larvae are white in color with
marking or plain. The cocoons are white in
color, and oval-elongated in shape.



I 4 MoHOOMBONTHHHA TTIOPOJA, UH-
Tpoxyuupana npe3 1990 r. Siinata ca cbe
CHB IIBST, 3aJelBally ce, ¢ Osi LBAT Ha
yepynkute. Jlapsure ca Oenu, ¢ Macku u
nonynynusa. Ilamkymure ca Oemu, c
OUIUHAPUYIHA GhopMma.

Sh 4 Uni - bivoltine race, introduced
in 1990. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with marking.
The cocoons are white in color and
elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) I3 4
Sh3 Sh 4

1. Bpoii HopManHu siina B CHOCKaTa 627 646
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.30 98.33
3. JlapBen craauy, h
(Larval period duration, h) 677 676
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 196 198
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9625 9343
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9781 9372
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2060 1991
8. Terno Ha KoprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 444 414
9. CBUJICHOCT Ha CypOBU MaIKyId, %
(Shell ratio, %) 21.55 2079
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1199 1147
11. Terno Ha KONpPUHEHATA HUIIKA, MZ
(Filament weight, mg) 386 304
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 88.43 89.73
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.90 2.86
14. JTabopaTtopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 37.34 39.95
15. o6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 38.99 36.56
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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I 12-31 MoHOOHBONTHHHA TIOPOJIA,
uHTpoayuupana npe3 1990 r. Sitnara ca cbe
CHB W 3€JIeH LIBST, 3aJIeNBaIly ce, C Os1 U
JKBIIT IBAT HA depynkure. Jlapsure ca Oen,
¢ Macky u nonynyHust. lamkynure ca Geny,
C OBTHO-ITMITMHAPHYIHA hopMa.

I 26-32 MoHOOMBONTHHHA TTOPO/IA,
uHTpoayuupana npe3 1990 r. Slitnara ca cbe
CHB IBST, CpellaT ce€ U CBhC 3€IIEH,
3alenBallyl ce, C O W JKBAT LBAT HA
yepynkute. JlapBute ca Oenm, ¢bC CHIIHO
U3pa3eHu Macku M noiyayHus. [lamkymnure
ca 0enu, ¢ mIMHIprYHa hopma.

Sh 12-31 Uni-bivoltine race, intro-
duced in 1990. The egg serosa color is gray
and green, chorion color is white or yellow
and the eggs are sticky. The larvae are white
in color with marking. The cocoons are
white in color and oval-elongated in shape.

Sh 26-32 Uni-bivoltine race, intro-
duced in 1990. The egg serosa color is
gray or green, the chorion color is white or
yellow and the eggs are sticky. The larvae
are white in color with high marking. The
cocoons are white in color and elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) I 12-31 I 26-32
Sh 12-31 Sh 26-32
1. Bpoii HopManHu siina B CHOCKaTa 572 687
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.59 96.12
3. JlapBeH craauy, h
(Larval period duration, h) 706 678
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 199 197
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 93.00 94.00
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9756 9758
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2121 1926
8. Terno Ha KomprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 454 402
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.40 20.87
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1135 1116
11. Terno Ha KONpPUHEHATA HUIIKA, MZ
(Filament weight, mg) 389 353
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 88.07 88.48
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 3.08 2.86
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 37.68 40.20
15. o6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3811 34.80
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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3. Ilopoau u IMHUM HA KONPUHEHATA
nenepyaa, MHTPOAYUUPAHHU OT
Erumner.

Mir 4 MoHOOHBONTHHHA TIOPOJIA, WH-
Tpoayuupana npe3 1998 r. Slitnara ca cbe
CHB IIBAT, 3aJIeTBAIl C€, C OsT IBST Ha
yepynkure. JlapBure ca Genu, ChC CHIIHO
u3paseHu Macku W nomynyHus. [lamkymmre
ca Oenu, ¢ mMHIpUYHa (opMa, ¢ TPexBarT.

Mir 5 MoHOOMBONTHHHA TOPOAA,
HHTpoAyluHpana mpe3 1998 r. fimara ca
3eNIeHH, 3aJIelBally Ce, C JKBJIT IBAT Ha
yepynkute. Jlapure ca 6enu, 03 Macku u

3. Silkworm races and lines
introduced from Egypt.

Mir 4 Uni - bivoltine race, intro-
duced in 1998. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color, with
high markings. The cocoons are white,
elongated with constriction.

Mir 5 Uni-bivoltine race, introduced
in 1998. The egg serosa color is green,
chorion color is yellow and eggs are sticky.
The larvae are white in color and plain.
The cocoons are white with oval shape.

nonynynusa. [lamkynmure ca OGemu, c
OBATHO-CJIMIICOBUIHA (hopMa.
Cpeano 3a nepuoaa 2001 — 2005 r.
IpuzHauu (Average for the period 2001-2005)
(Characters) Mup 4 Mup 5
Mir 4 Mir 5

1. Bpoit HopMaJHU siflIa B CHOCKaTa 589 680
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eges hatchability, %) 96.92 96.55
3. JlapBeH craauy, h
(Larval period duration, h) 684 667
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 192 188
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9224 90.57
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 98.32 04.97
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2110 2036
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 404 437
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 19.14 21.25
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1023 1189
11. Terno Ha KOIIpUHEHATA HUILIKA, ME
(Filament weight, mg) 340 344
12. PazmotBaemoct, %
(Reelability of cocoons, %) 85.78 85.69
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 299 260
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 36.86 37.87
15. [lo6uB Ha namkymnu ot 1 KyTuiika 6yoeHo ceme, kg 3770 3508
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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JH 3 buBonTuHHaA mopona, UHTPO-
nymupana mpe3 1998 r. fitmata ca cbe
3eJIeH LBAT, 3aJIeTBallH Ce, C )KBIT LBAT Ha
yepynkute. Jlapure ca 6emu, 0e3 Macku u
nonynynusa. llamkynute ca Oemn, ¢
MWIAHAPUYIHA (hopMa, C ITpexBarT.

JH 4 buBonThHHa MOpOJa, WHTPO-
nyuupana npe3 1998 r. fifnata ca cbe CHBO-
3eJIeH LIBAT, 3aJICHBAIIM CE, C XKBJIT LBAT Ha
yepynkure. JlapBure ca Oemu, 0e3 Macku U

JH 3 Bivoltine race, introduced in
1998. The egg serosa color is green,
chorion color is yellow and eggs are sticky.
The larvae are white in color and plain.
The cocoons are white, elongated with
constriction.

JH 4 Bivoltine race, introduced in
1998. The egg serosa color is gray-green,
chorion color is yellow and eggs are sticky.
The larvae are white in color and plain.

nomynyaus. [lamkymmure ca ©Oemu, ¢ The cocoons are white, elongated with
MIAHAPHIHA (opMa, C TTPEXBar. constriction.
Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnann (Average for the period 2001-2005)

(Characters) JH-3 JH-4
1. bpoii HopMmanHu sifna B CHOCKaTa 626 636
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 98.61 93.56
3. JlapBeH craauy, h
(Larval period duration, h) 685 698
4. IlpogwsxkuTenHocT Ha V BB3pacT, h 198 191
(V" instar duration, h)
5. XKusnenoct Ha Oyoure, %
(Pupation rate, %) 9083 93.16
6. IIpoueHT Ha NOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) o714 98.10
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1972 2153
8. Teruyio Ha KONpHHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 433 473
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 21.96 20.57
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 932 1299
11. Terno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 374 373
12. PazmotBaemoct, %
(Reelability of cocoons, %) 88.66 86.36
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 3-35 2.60
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 39.02 41.44
15. lo6uB nHa namkynu ot 1 Kytuiika 6yoeHo ceme, kg 3507 3831
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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EM 5 busostnHHA OpOAa, UHTPO-
nyupana npe3 1998 r. fitnara ca cbe cuB
Y 3€JIeH LBAT, 3aJIeTBAIIH CE, C OSUT U KBJIT
IBAT Ha depynkute. Jlapure ca Oenm, 6e3
Macku u nonyiyHus. [lamkynure ca 6emnm,
C OBAJTHO-IWJIMHAPUYHA (hopMa.

EM 6 busonTuHHa nopoja, HHTPO-
Tyurpasa npe3 1998 r. Siinata ca cbe cus
IBSIT, 3QJICTIBAIIN C€, C OsIJT ¥ JKBJIT BT HA
yepynkute. Jlapsute ca 6enmm, 63 MacKu
nonynyausa. llamkynute ca Oemn, ¢
OBAJTHO-CJIMIICOBHUIHA (hopMa.

EM 5 Bivoltine race, introduced in
1998. The egg serosa color is gray and
green, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color and plain. The cocoons are white and
oval-elongated in shape.

EM 6 Bivoltine race, introduced in
1998. The egg serosa color is gray, chorion
color is white or yellow and the eggs are
sticky. The larvae are white in color and
plain. The cocoons are white with oval
shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusznauu (Average for the period 2001-2005)
(Characters) EM 5 EM 6
EM S EM 6

1. Bpoit HopMasHU siflIa B CHOCKaTa 586 562
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 96.99 9627
3. JlapBeH craauy, h
(Larval period duration, h) 675 686
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h 11 194
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 95.08 91.86
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) o712 9340
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 1896 1919
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 399 396
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 21.04 2064
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1057 1061
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 323 336
12. PazmotBaemoct, %
(Reelability of cocoons, %) 87.18 85.32
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 275 2.85
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 37.18 37.58
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 34.94 33.93
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 1 MoHOOMBONTHHHA TOpOJA, MH-
Tpoxyuupana npe3 2001 r. SiinaTta ca cbe
3elIeH LBAT, CPElaT C€ U CbC CHUB IIBAT,
3aleNBAIlH CE, C JKBJIT LBAT HA YEPYIIKHTE.
JlapBuTe ca Genm, 6€3 MacKul U MTOTYTyHHUS.
[Mamkynure ca Oeaw, C  OBaJHO-
eJIMTICOBUIHA (opMa.

E 2 MoHOOMBONTHHHA MOpPOJA, MH-
Tponyuupana npe3 2001 r. Siinara ca cbe
3€JIeH U CHUB IIBST, 3aJelBallu ce, C 051 U
KBIT LBAT Ha depynkure. JlapBute ca
6enmu, ¢ Macku u modyiyHus. [lamkymure

E 1 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green or
gray, chorion color is yellow and eggs are
sticky. The larvae are white and plain. The
cocoons are white in color with oval shape.

E 2 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green or
gray, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color with marking. The cocoons are

ca Oemu, c¢ mwmuHapuuHa Qopma, ¢ white, elongated with constriction.
ImpexBar.
Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E1l E2
El E2
1. Bpoii HopManHu siina B CHOCKaTa 650 656
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9676 98.03
3. JlapBeH craauu, h
(Larval period duration, h) 731 677
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 211 187
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9025 88.33
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9738 9583
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2519 2147
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) >14 409
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2040 19.04
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 121 72
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 448 344
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 87.54 87.36
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 3.24 3.20
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.13 38.12
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 43.85 3716
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 3 MoHOOMBONTHHHA MOpPOJA, MH-
Tpoxyuupana npe3 2001 r. SiinaTta ca cbe
3elIeH LBAT, CPEelaT C€ U CbC CHUB IIBAT,
3alleNBAIlH C€, C JKBJIT LBAT HA YEPYIIKHTE.
JlapBute ca Geny, ¢ Macku M IOJYJIyHUS.
IMamkynure ca Oenw, C IWIKHAPUIHA
¢dopma, c mpexsar.

E 4a MoHoOHBONITHHHA TIOPOAA, HH-
Tponyuupana npe3 2001 r. Siinara ca cbe
CHB IBAT, 3aJICIBAIU CC, C OST U KBIAT
LBST Ha yepynkure. Jlapsure ca 6enu, cbe
u 0e3 Macku U nonynyHus. [lamkynure ca
Oenu, ¢ WIMHAPHYHA (opMa.

E 3 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green or
gray, chorion color is yellow and eggs are
sticky. The larvae are white in color with
markings. The cocoons are white,
elongated with constriction.

E 4a Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray,
chorion color is white or yellow and the
eggs are sticky. The larvae are white in
color with markings or plain. The cocoons
are white and elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E3 E 4a
E3 E 4a

1. Bpoii HopManHu siina B CHOCKaTa 556 707
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.84 97.49
3. JlapBeH craauu, h
(Larval period duration, h) 692 709
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 213 197
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 89.45 89.81
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9621 93.73
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2098 2151
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 454 464
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.64 2157
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1329 1157
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 407 41l
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 91.93 90.52
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.76 3.19
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 40.80 39.48
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3635 3767
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 46 MoHOOHBONITHHHA TIOPOAA, HH-
Tpoxyuupana npe3 2001 r. Siinarta ca cbe
CHB M 3€JIEH LIBST, 3aJICHBAILH c€, C Os1 U
XKBAT LBAT Ha depynkute. Jlapsure ca
Oemn, cbc W 0€3 Mackh M IIONYJIyHHS.
IMamkynure ca Oenw, C IWIKHAPUIHA
¢dopma, cbe cnab mpexsart.

E 5a MoHOOHBONITHHHA TIOPOAA, HH-
Tponyuupana npe3 2001 r. Siinara ca cbe
CHB M 3€JIeH LIBST, 3aJIENBaIlU CE, C JKBIT
IBAT Ha depynkute. Jlapure ca Oenm, 6e3
Mackd ¥ nonynynus. [lamkynure ca Geny,
C OBJIHOCGIHIICOBUAHA (OopMa.

E 4b Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray or
green, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color with marking or plain. The cocoons
are white, elongated with low constriction.

E 5a Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray or
green, chorion color is yellow and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white with oval
shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E 46 E Sa
E 4b E Sa

1. Bpoii HopMaHU sifna B CHOCKaTa 646 550
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 9757 04.37
3. JlapBeH craauu, h
(Larval period duration, h) 721 718
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 221 200
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9236 89.17
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 98.07 91.38
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2351 2347
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 475 479
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 2020 2041
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1292 1278
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 407 391
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 87.58 89.18
13. Jlebenuna Ha HUIUKaTa, g/denier 2.84 2.76
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, % 39.95 41.01
(Silk ratio, %)
15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 42.40 39.53
(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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E 56 MoHoOMBOITHHHA TIOPOJA, UH-
Tpoxyuupana npe3 2001 r. Siinarta ca cbe
3eJIeH LBAT, 3aJIeTBally Ce, C )KBIT LBAT Ha
yepynkute. Jlapsure ca 6enu, 6e3 Macku u
nonynynusa. Ilamkymure ca Oemu, c
OBATHO-CIMIICOBHTHA (hOpMa.

E 6 MoHOOMBONTHHHA MTOPOAA, UH-
Tpoxyuupana npe3 2001 r. SiinaTta ca cbe
CHB IIBST, 3aJelBaliyd ce, ¢ Os LBAT Ha
yepynkute. JlapBure ca Oenu, ¢ Macku u
nonynynusa. Ilamkymure ca Oemu, c
MIMHAPUIHA PopMa, Chbe caabd mpexBar.

E 5b Uni-bivoltine race, introduced
in 2001. The egg serosa color is green,
chorion color is yellow and eggs are sticky.
The larvae are white in color and plain.
The cocoons are white with oval shape.

E 6 Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with
markings. The cocoons are white in color,
elongated with low constriction.

Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnann (Average for the period 2001-2005)
(Characters) E 56 E6
E 5b E6

1. bpoii HopMmanHu sifna B CHOCKaTa 614 624
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 96.44 98.34
3. JlapBeH craauy, h
(Larval period duration, h) 714 699
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 210 197
5. XKusnenoct Ha Oyoure, %
(Pupation rate, %) 92.28 89.05
6. IIpoueHT Ha NOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 9547 92.92
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 2199 2343
8. Teruyio Ha KONpHHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 461 485
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 20.96 20.70
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1351 1136
11. Terno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 406 368
12. PazmotBaemoct, %
(Reelability of cocoons, %) 89.44 84.38
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 271 291
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 40.30 37.19
15. lo6uB nHa namkynu ot 1 Kytuiika 6yoeHo ceme, kg 3913 41.04
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 7 MoHoOHMBONTHHHA MTOpOJA, UH-
Tpoxyuupana npe3 2001r. Sitnara ca cbe
3€JICH U CHB LIBAIT, 3aJICTIBALIH CE, C KBIT U
OsuT IIBAT HA "Yepynkute. JlapBure ca Oenu,
¢ Macku u mnonyiayHus. llamkynure ca
0eiu, ¢ OBAJTHO-LIMIIMHPUYHA (HopMma.

E 8 MoHoOHBONTHHHA OpOJa, MH-
Tpoxyuupana npe3 2001 r. SiinaTta ca cbe
3€JIeH LBST, 3aJICMBAILH CE€, C XBJIT LBSIT Ha
yepynkute. Jlapute ca Oemu, cbc U 0e3
Macku ¥ nonynysus. [lamkynure ca Genu,
C OBaJTHO-CJIMIICOBHIHA (hopMa.

E 7 Uni - bivoltine race, introduced in
2001. The egg serosa color is green and gray,
chorion color is yellow or white and the eggs
are sticky. The larvae are white in color with
markings. The cocoons are white in color,
and oval-elongated in shape.

E 8 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green,
chorion color is yellow and eggs are sticky.
The larvae are white in color with
markings or plain. The cocoons are white
with oval shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
IpuzHauu (Average for the period 2001-2005)
(Characters) E7 ES8
E7 ES8

1. Bpoit HopMasHU siflIa B CHOCKaTa 599 568
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 95.18 94.08
3. JlapBeH craauy, h
(Larval period duration, h) 713 701
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h 11 199
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 92.50 9225
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9748 97.02
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2165 2144
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 447 456
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 2065 2127
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1436 1337
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 397 363
12. PazmotBaemoct, %
(Reelability of cocoons, %) 89.37 87.76
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2:49 244
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 40.65 37.63
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 38.05 3724
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 9 MoHOOMBONTHHHA TOpPOJA, MH-
Tpoxyuupana npe3 2001 r. SiinaTta ca cbe
3€JICH U CHB LIBAIT, 3aJICTIBALIH CE, C KBIT U
OsuT IIBAT HA Yepynkute. JlapBure ca Oenn,
cbc n 0e3 macku u nomynyHus. Ilam-
KyJauTe ca Oenly, ¢ OBaHO-EIUIICOBUIHA
¢dopma.

E 10 MoHOoOHBONITHHHA TIOPOAA, HH-
Tponyuupana npe3 2001 r. Siinara ca cbe
CHB M 3€JIEeH LIBST, 3aJICHBAILH C€, C 051 U
XKBAT LBAT Ha depynkute. Jlapsure ca
Oemn, cbc W 0Oe3 MacKM M IIONYJyHHS.
[amkynmute ca Oenwn, ¢ IUIMHIPUYHA
¢dopma, cbe cnab nmpexsart.

E 9 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green and
gray, chorion color is yellow or white and
the eggs are sticky. The larvae are white in
color with markings and plain. The
cocoons are white with oval shape.

E 10 Uni-bivoltine race, introduced
in 2001. The egg serosa color is gray or
green, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color with marking or plain. The cocoons
are white, elongated with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E9 E 10
E9 E 10
1. Bpoif HOpManHu siilia B CHOCKaTta
. . 558 621
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.44 96.62
3. JlapBeH craauu, h
(Larval period duration, h) 681 696
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 217 212
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9262 o113
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.02 9748
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2168 2180
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 440 439
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 20.29 2014
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1276 1083
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 373 353
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 89.57 88.91
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.65 2.96
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.70 38.36
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3951 3837
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

201



E 13 MoHOOHBOJNITHHHA TIOPOAA, HH-
Tpoxyuupana npe3 2001 r. Siinarta ca cbe
CHB M 3€JIEH LIBST, 3aJICHBAILH c€, C Os1 U
XKBAT LBAT Ha depynkute. Jlapsure ca
Oemn, cbc W 0€3 Mackh M IIONYJIyHHS.
IMamkynure ca Oenw, C IWIKHAPUIHA
¢dopma, cbe cnab mpexsart.

E 14 MoHOOHBONITHHHA TIOPOAA, HH-
Tponyuupana npe3 2001 r. Siinara ca cbe
3eJIeH IBST, Cpemar ce U CbhC CUB,
3ajJenBalld Ce, C JKBIAT M OA1 LBAT HA
yepynkute. Jlapure ca 6enu, 03 Macku u
nonynynus. [lamkynure ca 6enu, ¢ oBaj-
HOEJUIICOBUAHA QopMa.

E 13 Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray or
green, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color with markings or plain. The cocoons
are white, elongated with low constriction.

E 14 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green or
gray, the chorion color is yellow or white
and the eggs are sticky. The larvae are
white in color, and plain. The cocoons are
white with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E 13 E 14
E 13 E 14

1. Bpoii HopManHu siina B CHOCKaTa 620 632
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.91 775
3. JlapBeH craauu, h
(Larval period duration, h) 695 674
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 216 207
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9275 9325
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9775 97.36
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2190 2043
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 460 415
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.01 2031
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1205 1265
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 368 330
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 87.19 o141
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 275 2.48
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 36.32 38.57
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3939 3714
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 15 MoHOoOHBONITHHHA TIOPOAA, HH-
Tpoxyuupana npe3 2001 r. Siinarta ca cbe
CHB M 3€JIeH LIBST, 3aJICHBAILH ce, C Os1 U
XKBAT LBAT Ha depymnkute. Jlapsure ca
Oenu, ¢ Macku U nomyiyHus. [lamkynure
ca Oemu, ¢ muiuHIpuuHa Qopma, ¢
IpexBar.

E 16 MoHOOHBONITHHHA TIOPOAA, HH-
Tponyuupana npe3 2001 r. Siinara ca cbe
3€JIeH U CHUB LIBAT, 3aJICTBALIH CE, C XKBIT U
OsuT IIBAT HA Yepynkute. JlapBure ca Oenu,
chc M 0e3 macku u monynyHud. [lamr-
KyJnuTe ca Oenu, ¢ OBaJHO-UWIMHAPHUYHA

¢dopma.

E 15 Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray or
green, chorion color is white and yellow
and the eggs are sticky. The larvae are
white in color with marking. The cocoons
are white, elongated with constriction.

E 16 Uni - bivoltine race, introduced
in 2001. The egg serosa color is green or
gray, chorion color is yellow or white and
the eggs are sticky. The larvae are white in
color, with marking or plain. The cocoons
are white in color and oval-elongated in
shape.

[pusnauu Cpenno 3a nepuoaa 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)

E 15 E 16
E 15 E 16

1. Bpoif HOpManHu siilia B CHOCKaTta 655 661

(Number of normal eggs in laying)

2. JlronumocT Ha sinara, % 98.50 96.89

(Eggs hatchability, %)

3. JlapBeH craauu, h 708 672

(Larval period duration, h)

4. IlpoawsmxutenHocT Ha V Bb3pacT, h 209 216

(V" instar duration, h)

5. XKusuenocrt Ha Oyoure, % 92.00 95.40

(Pupation rate, %)

6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN 98.15 97.65

(Good quality cocoons, %)

7. Terno Ha nmamkyma, mg 2108 2101

(Fresh cocoon weight, mg)

8. Terno Ha KonprHEHaTa 0OBUBKA, Mg 417 411

(Cocoon shell weight, mg)

9. CBUJIEHOCT Ha CypOBH MaIIKYJIH, % 19.78 19.56

(Shell ratio, %)

10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1064 1192

(Filament length, m)

11. Terno Ha KONPUHEHATA HUILIKA, MZ 332 335

(Filament weight, mg)

12. PazamoTBaemocrt, % 86.84 84.06

(Reelability of cocoons, %)

13. Jlebenuua Ha HUIUKaTa, g/denier 2.81 2.53

(Filament size, g/denier)

14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o 39.26 39.07

(Silk ratio, %)

15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 38.21 38.83

(Fresh cocoon yield by 1 box of silkworm eggs, kg)

203



E 18 MoHOOMBONTHHHA MOpPOJA C
JIETaJTHU TeHU, UHTpoayuupaHa npe3 2001 r.
Sitnara ca cbc CUBO-KasiB M CBETIOKBIT
IBSIT, 3QJICTIBAIIN C€, C OsJT M JKBJIT BT HA
yepynkute. Jlapsute ca 6enmm, 63 MacKu
nonynynuda. [lamkynute ca OGemu, ¢
OBATHO-IIWIITMHpUYHA (popma.

E 20 MoHOOMBONTHHHA MOPOJA C
JIETAJIHA T€HHU, UHTpoAyuupana mpe3 2001
r. Simara ca ChC CHB H JKBJIT IIBAT,
3aJIenBallH Ce, C XBJIT [[BAT HAa YEPYIKHTE.
JlapBute ca Oemu, chc M 0€3 Macku H
nonynynusa. [lamkynure ca Oemu, c
OBATHO-IIWIIMHpUYHA (popma.

E 18 Uni - bivoltine race with lethal
genes, introduced in 2001. The egg serosa
color is gray-brawn or light yellow,
chorion color is white or yellow and the
eggs are sticky. The larvae are white in
color and plain. The cocoons are white in
color and oval-elongated.

E 20 Uni - bivoltine race with lethal
genes, introduced in 2001. The egg serosa
color is gray or yellow, chorion color is
yellow and eggs are sticky. The larvae are
white in color with marking or plain. The
cocoons are white in color and oval-
elongated in shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E 18 E 20
E 18 E 20

1. Bpoii HopManHu siina B CHOCKaTa 449 430
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 7095 86.95
3. JlapBeH craauu, h
(Larval period duration, h) 708 679
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 190 199
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 89.00 89.28
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.17 93.77
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1818 1920
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 384 402
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 21.12 2094
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1128 1104
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 339 333
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 91.56 86.92
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 272 271
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.56 38.02
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 2298 2983
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 21 MoHoOuBONTHHHA TIOPOJIA C Jie-
TaJHU TeHH, HHTpoayuupana mpe3 2001 r.
Slitnara ca cbc CUB U OSUT LBAT, 3aJI€TIBAIA
ce, ¢ Osut BAT Ha yepynkute. JlapBute ca
Oemn, cbc cabo W3pa3eHW MacKd U
nonynynuda. [lamkynute ca OGemu, ¢
MWIMHAPUYHA (JOpMa, C ITPEXBaT.

E 22 MoHOOUBONTHHHA MOPOJA, Te-
HETUYHO MapKHUpaHa IO TI0JT Ha CTa v siIe,
uHTpoAympana mpe3 2001 r. Hifiara ca cbe
3€JIeH W CBETJIOXKBIT IIBAT, 3aJIETBAIIH CE, C
JKBIT IBAT HA uepynkute. Jlapsute ca Oenmu,
¢ Macku U nonynyHnus. [lamkynure ca Oeny,
C OBAJTHO-IIMIMHPUYHA (hopMa.

E 21 Uni - bivoltine race with lethal
genes, introduced in 2001. The egg serosa
color is gray or white, chorion color is
white and eggs are sticky. The larvae are
white in color, with low marking. The
cocoons are white, elongated with
constriction.

E 22 Uni-bivoltine, genetically sex-
marked at eggs stage race, introduced in
2001. The egg serosa color is green and
light yellow, chorion color is yellow and
the eggs are sticky. The larvae are white in
color with marking. The cocoons are white
in color and oval-elongated in shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnann (Average for the period 2001-2005)
(Characters) E 21 E22
E 21 E 22

1. bpoii HopManHu fifla B CHOCKaTa 516 571
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 84.15 9391
3. JlapBeH craauy, h
(Larval period duration, h) 736 720
4. IlpogwsixkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 228 220
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 88.36 90.23
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 96.85 96.01
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1909 2107
8. Teryio Ha KONpHHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 413 442
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 21.63 20.98
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1017 1231
11. Terno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 336 352
12. PazmotBaemoct, %
(Reelability of cocoons, %) 86.17 86.45
13. Jle6enuua Ha HUmIKaTa, g/denier
(Filament size, g/denier) 2.97 2.58
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 38.88 38.18
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 18.40 35.69
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 23 MoHoOWBONITHHHA TTOPOJa, Te-
HETHMYHO MapKHpaHa IO IOJI Ha CTaaus
stifie, uHTpoRynMpana npe3 2001r. Sitnara
ca CBbC 3€JeH M CBETIOXKBIT IIBAT,
3aJIenBalllX Ce, C JXBJIT [[BAT HAa YEPYIKHTE.
JlapBute ca 0Oenmu, ChC CHIHO HW3pa3eHH
Mackd 1 nonynynus. [lamkynure ca Geny,
C IIWIUHAPUYHA PopMa.

E 23 1 MoHOOMBONTHHHA TOPO/Ia, Te-
HETHYHO MapKupaHa IO IOJI Ha CTaaus
sifiie, cp3gaaena B OCb — Bpama mpes
2004 r. fittara ca cbe 3eJ€H ¥ pO30B IIBAT,
3aJIeTIBaIly Ce, C XKBIT IBAT HA YEPYIKHUTE.
JlapBute ca 0OenH, CbC CHUIIHO HW3pa3eHU
Macku u nonyiyHus. [amkynure ca 6enu,
C IIJIUHAPUYHA PopMa.

E 23 Uni - bivoltine, genetically sex
limited at egg stage race, introduced in
2001. The egg serosa color is green and
light yellow, chorion color is yellow and
the eggs are sticky. The larvae are white in
color with high marking. The cocoons are
white in color and elongated.

E 23 r Uni - bivoltine, sex-marked
at egg stage, created at SES — Vratza in
2004. The egg serosa color is green and
pink, chorion color is yellow and eggs are
sticky. The larvae are white in color with
high marking. The cocoons are white in
color and elongated.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E 23 E234
E 23 E23r

1. Bpoii HopmaiHy stifa B CHOCKaTa 575 498
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 93.67 95.27
3. JlapBen cragun, h
(Larval period duration, h) 706 705
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 219 209
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 93.39 89.64
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 97.76 96.70
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1897 1872
8. Terno Ha KonpuHEeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 443 396
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2335 2115
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1065 1031
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 329 330
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 89.28 89.84
13. le6enuna Ha HumIKarta, g/denier
(Filament size, g/denier) 278 2.89
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 38.65 39.97
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3311 31.99
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 31 MonoOuBonTHHHA 1TOpO/A, WH-
Tpoayuupana npe3 2001 r. Aitnara ca cbe
CUB IBAT, 3aJIeTBAaIld Ce€, C OsT LBAT Ha
yepynkute. Jlapute ca Oenu, ¢ MacKu u
nonynynus. [lamkynure ca Oemu, ¢
MWIMHAPUYHA (hOpMa, ChC ClIad MpexBarT.

E 31 Uni - bivoltine race, introduced
in 2001. The egg serosa color is gray, the
chorion color is white the eggs are sticky.
Larvae are white in color, with markings.
The cocoons are white in color, elongated
with low constriction.

[puznanu Cpenno 3a nepuonaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. bpoif HopMainHu siilia B CHOCKarta 618
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, % 95 88
(Eggs hatchability, %) )
3. JlapBen cragun, h 636
(Larval period duration, h)
4. IlpoawikutenHocT Ha V BB3pacT, h 218
(V" instar duration, h)
5. Xusnenoct Ha Gyoure, % 91.01
(Pupation rate, %) )
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN 9791
(Good quality cocoons, %) )
7. Terno Ha namkyJja, mg 2188
(Fresh cocoon weight, mg)
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg 436
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, % 19.92
(Shell ratio, %) )
10. Ipmk1Ha Ha KONIpUHEHATa HUILIKA, m 1369
(Filament length, m)
11. Terno Ha KONpUHEHATa HULIKA, MZ 418
(Filament weight, mg)
12. PazmoTBaemoct, % 91 44
(Reelability of cocoons, %) )
13. le6enuna Ha HumIKarta, g/denier 583
(Filament size, g/denier) )
14. JIabopaTopeH paHeMaH Ha cypoBa KoIpuHa, % 40.49
(Silk ratio, %) )
15. o6uB Ha mamkyu ot 1 kyTuiika 6y6eHo ceme, kg 38.19
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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4. Iloponn konpuHeHu 0you

HHTpoOAYuHMpaHu ot I'py3us.

M3uypu 1 MoHOOMBONTHHHA MOPOA,
UHTpoAyuMpana npe3 1999 r. Sitnara ca cbe
CHB LBST, 3aJeMBalld ce, ¢ Osyl IBAT Ha
yepynkute. JlapBute ca Oenm, CbC CHIIHO
W3pa3eHd Mackd W nonynyHus. [lamkymmre
ca Oemu, ¢ mwmwmHAPUIHA (popMma, che crad
npexBarT.

M3uypu 2 MOHOOMBONTHHHA ITOPOJIA,
UHTpoAyurpana npe3 1999 r. Slitnata ca cbe
CHB IIBSIT, 3aJleMBaIlf ce, ¢ Os IBAT Ha
yepynkute. Jlapsure ca Oenu, ¢ Macku M
nonynyHus.  Ilamkyimure ca  Gemm, ¢
WJIMHIPUYHA opMa, ChC cTad MpexBar.

4. Silkworm races introduced from
Georgia

Mgziuri 1 Uni-bivoltine race, intro-
duced in 1999. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with high
marking. The cocoons are white, elongated
with low constriction.

Mziuri 2 Uni - bivoltine race, intro-
duced in 1999. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
markings. The cocoons are white,
elongated with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusznauu (Average for the period 2001-2005)
(Characters) Msuypn 1 M3suypu 2
Mziuri 1 Mziuri 2
1. bpoii HopMmanHu sifna B CHOCKaTa 589 607
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.53 98.52
3. JlapBen craguu, h
(Larval period duration, h) 698 673
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 199 197
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 95.25 92.60
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 96.70 9545
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2108 1964
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 434 406
9. CBHJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 20.59 20.67
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1216 1182
11. Tersno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 359 355
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 89.25 87.64
13_. Z[e6enm{a Ha HUIIKATA, g/denier 266 270
(Filament size, g/denier)
14. JIabopaTopeH paHJeMaH Ha cypoBa KOIpuHa, %
(Silk ratio, %) 39.75 38.84
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 39 45 3583
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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5. IlopoaM ¥ JIMHMU HA KONIPHHEHATAa
nenepyaa, MHTPOAYUUPAHHU OT
SInonusi.

SInoncka 106 MoHOOMBOITHHHA TTOPO-

Jla, UHTpoaylpana npe3 1998 r. Sifnara ca

ChC CHMB LIBAT, 3aJICIBAILM C€, C OsyI LBAT HA

yepynkute. JlapBure ca Oemw, ChC CHITHO

W3pa3eHu MacKu U nonynynus. [amkynmre ca

OeIH, IMTMHAPUYHHY C IPEXBAaT.

Kwuraiicka 108 MoHOOWBOITHHHA IT0-

poda, UHTpoayuupaHa mipe3 1998 .

Slitmata ca ChC 3€I€H W CHB  IIBST,

3ajIemBaIyd Ce, C KBAT U Ol IBAT Ha

yepynkure. Jlapute ca Oenu, 6€3 Macku u

nonynynus. [lamkynure ca Oemu, ¢

OBAITHO-EJIMIICOBUIHA (hopMa.

5. Silkworm races and lines,
introduced from Japan.

Japanese 106 Uni — bivoltine race,
introduced in 1998. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
high marking. The cocoons are white,
elongated with constriction.

Chinese 108 Uni — bivoltine race,
introduced in 1998. The egg serosa color is
green or gray, chorion color is yellow or
white and the eggs are sticky. The larvae
are white in color and plain. The cocoons
are white with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
ITpuznauu (Average for the period 2001-2005)
(Characters) Slnoncka 106 Kuraiicka 108
Japanese 106 Chinese 108
1. bpoif HopManHu siilia B CHOCKata
(Number of normal eggs in laying) 323 442
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9395 88.38
3. JlapBen cragun, h
(Larval period duration, h) 661 613
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 165 170
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) o138 86.00
6. [IporieHT Ha TOOPOKAYCCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 9345 9442
7. Terno Ha mamkyJna, mg
(Fresh cocoon weight, mg) 1489 1237
8. TerJyio Ha KONpHHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 224 146
9. CBHJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 1504 11.80
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 399 >78
11. Terno Ha KONpUHEHATa HULIKA, MZ 199 121
(Filament weight, mg)
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 90.03 8381
13. le6enuna Ha HumIKarta, g/denier
(Filament size, g/denier) 2.99 1.88
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 28.19 29.33
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 2559 18.82
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Ze Kuraiicka 108 MonoOWBONTHHHA
1opoJa, TeHETUYHO MapKUpaHa 1o IOJ Ha
CTaaMs JlapBa, UHTpoAyLHMpaHa npe3 1998 r.
SlitnaTta ca chC CHB IIBSIT, 3aJIeNBAlIH CE, C
Ost1 BAT Ha yepymnkure. JlapBure ca Oerw,
JKEHCKUTE ChC 3eOpOBHIHA OKpacka |

MBXKKATE 0€3 Macku ¢ TONYyJIyHHS.
[Namkynure ca Genu, ¢ OBATHO-IMITUHAPHIHA
¢dopma.

Ze Aoroxy MoHOOMBOJITHHHA ITOPO/IA,
TEHeTHYHO MapKHpaHa II0 TOJ Ha CTaaus
JlapBa, UHTpoIylMpaHa npe3 1998 r. fiinara
ca ¢ TBMHO CHB IIBSIT, 3aJICIIBAIlIA ce, C OsiT
OBAT Ha uepynkute. JlapBure ca Oenw,
MBKKUTE C MACKU U TIONMYJIyHHS M )KEHCKUTE
cbc 3eOpoBuaHa okpacka. [lamkymure ca
Oemm, ¢ muMHIpUIHa (opMa, ¢ TTpeXBarT.

Ze Chinese 108 Uni - bivoltine,
genetically sex-marked at larval stage,
introduced in 1998. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color,
female have zebra marking and male are
plain. The cocoons are white in color and
oval-elongated in shape.

Ze Aujuku Uni-bivoltine, genetically
sex — marked at larval stage, introduced in
1998. The egg serosa color is deep gray,
chorion color is white and eggs are sticky.
The larvae are white in color, female have
zebra marking and male are normally
marked. The cocoons are white, elongated
with constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
Hpusnanm (Average for the period 2001-2005)
(Characters) Ze Kuraiickal08 Ze Aoroky
Ze Chinese 108 Ze Aujuku
1. Bpoii HOpManHu siilia B CHOCKaTa
(Number of normal eggs in laying) 472 463
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 91.49 88.85
3. JlapBeH craauy, h
(Larval period duration, h) 674 630
4. [IpoawpxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 188 139
5. XKusnenoct Ha Oyoure, %
(Pupation rate, %) 88.77 86.55
6. [IpoueHT Ha JOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 97.06 92.34
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1306 1259
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg 192 159
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 14.70 12.63
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 798 688
11. Terno Ha KONpPUHEHATA HUILKA, MZ 159 139
(Filament weight, mg)
12. Pa3smotBaemoct, %
(Reelability of cocoons, %) 8591 8254
13. Jlebenuua Ha HUIUKaTa, g/denier 1.80 1.80
(Filament size, g/denier) ) )
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 35.19 29.99
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 2122 19.39
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Nig 1 MoHoOHBONTHHHA TIOpOa, Te-
HETUYHO MapKUpaHa 110 10JT HA CTaIus JIapBa,
UHTpoAylMpana mpe3 1997 r. Slifnara ca cee
CHB LBAT, 3aJeNBalld ce, C O IBAT Ha
yepymkure. Jlappure ca Oemu, c¢be U 0e3
Macku ¥ noiyiyHust. [lamkynute ca 6enu, ¢
WIMHIpUYHAa (opMma, ChC cnad Mpexsar.
[Nopozaara mposiBsiBa CKIIOHHOCT KbM XpaHEeHe
C U3KYCTBEHA XpaHa.

Nig 2 MoHOOHMBONTHHHA TIOpOJa, Te-
HETUYHO MapKUpaHa 110 11071 Ha CTaus JIapBa,
uHTpoyuMpana mnpe3 1997 r. fituara ca cbe
CHBO-3€JICH LIBSIT, 3aJICTBAIIH CE, C JKBJIT LBSIT
Ha yepymkure. JlapBute ca Gemy, cbC U 0e3
Macku ¥ nomynyHus. [lamkynure ca 6emy, ¢
oBajiHO-eymrnicoBunHa  (opma.  Ilopomara

Nig 1 Uni - bivoltine, genetically
sex-marked at larval stage, introduced in
1997. The egg serosa color is gray, chorion
color is white and eggs are sticky. Larvae
are white in color with markings and plain.
The cocoons are white in color, elongated
with low constriction. The race manifests
inclination for feeding with artificial food.

Nig 2 Uni - bivoltine, genetically
sex-marked at larval stage, introduced in
1997. The egg serosa color is gray-green,
chorion color is yellow and eggs are sticky.
The larvae are white in color with marking
and plain. The cocoons are white with oval
shape. The race manifests inclination for

MposiBSiBA CKIOHHOCT KbM XxpaHeHe ¢ feeding with artificial food.
H3KYCTBCHA XpaHa.
Cpeano 3a nepuoaa 2001 — 2005 r.
Mpusnauu (Average for the period 2001-2005)
(Characters) Nig 1 Nig 2
Nig 1 Nig 2
1. Bpoit HopMasHU siflIa B CHOCKaTa
- ; 525 550
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 96.12 9332
3. JlapBeH craauy, h
(Larval period duration, h) 656 707
4. IlpogwsxutenHocT Ha V BB3pacT, h
(V" instar duration, h) 195 198
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 94.55 91.68
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.66 96.63
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2174 2008
8. Terno Ha KoTprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 448 451
9. CBUJICHOCT Ha CypOBH MaIIKYJH, %
(Shell ratio, %) 20.61 2246
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1007 1159
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 332 366
12. PazmotBaemoct, %
(Reelability of cocoons, %) 85.94 9021
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.97 2.85
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 37.66 41.19
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 39 49 3436
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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TB MoOHOOMBONTHHHA IMOpPOJA, Te-
HETMYHO MapKupaHa IO IOJ Ha CTaaus
JapBa, UHTpoAayuupaHa mnpe3 1987 r.
Slitmata ca ChC CHB M 3€JICH IIBST,
3ajJenBalld ce, C O W JKBAT LBAT HA
yepynkute. Jlapsure ca Genu, cbe u 0e3
Mackd 1 nonyiaynus. [lamkynure ca Genu,
C OBJIHO-EJIMTICOBUIHA opMa.

TV Uni — bivoltine race, genetically
sex-marked at larval stage, introduced in
1987. The egg serosa color is gray or
green, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color, with markings and plain. The
cocoons are white with oval shape.

[puznanu Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMamHU siflIa B CHOCKaTa 602
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 9716
(Eggs hatchability, %) )
3. JlapBeH craauy, h 674
(Larval period duration, h)
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h 184
(V" instar duration, h)
5. )KI/L?{HeHOCT Ha Oyo6wure, % 90.00
(Pupation rate, %)
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 05 58
(Good quality cocoons, %) )
7. Terno Ha mamkyJsa, mg 2260
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 473
(Cocoon shell weight, mg)
9. CBHJIEHOCT Ha CypOBH MaLIKyJH, % 20.93
(Shell ratio, %) )
10. IpmxuHa Ha KOMPUHEHATa HUIIKA, M 1216
(Filament length, m)
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ 360
(Filament weight, mg)
12. PazmotBaemoct, % 8531
(Reelability of cocoons, %) )
13. Jlebenuua Ha HUIIKaTa, g/denier 267
(Filament size, g/denier) )
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, % 39.08
(Silk ratio, %) )
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 39,57
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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6. Illopoau U JIMHMU HA KONPUHEHATA
nenepyaa, MHTPOAYUUPAHHU OT
CesepHa Kopes.

Ne 6 MoHOOMBONTHHHA TIOpOJa, MH-
TpoayuupaHa npe3 1988 r. fitiiara ca cbc cuB
IBSIT, CPEINAT CE M ChC 3€JIEH, 3aJICTBAIIH Ce,
¢ OsUT M XBIIT IBST Ha uepynkure. Jlapsure ca
Oemy, CbC CHJIHO M3pa3eHH MacKu U
nonynynusi. [lamkynure ca  Oemn, ¢
IJTMHIPUYIHA OopMa, ChC C1ad TpexBarT.

Ne 7 MoHOOMBONTHHHA TIOPOJA, WH-
TpoAyipaHa nipe3 1988 r. fitiiara ca cbc cuB
IBST, 3alenBalld ce, ¢ Os1 [BIT Ha
yepynkute. JlapBure ca Oenu, ¢ Macku u
nonynyHusi. [lamkynure ca 6eny, ¢ oBaJiHO-
IIMHIPUYHA opMa.

6. Silkworm races and lines,
introduced from North Korea.

No 6 Uni - bivoltine race, introduced
in 1988. The egg serosa color is gray or
green, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color with high marking. The cocoons are
white, elongated with low constriction.

No 7 Uni - bivoltine race, introduced
in 1988. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with
markings. The cocoons are white in color
and oval-elongated in shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Ne 6 Ne 7
No 6 No 7

1. bpoii HopMmanHu fifla B CHOCKaTa 573 624
(Number of normal eggs in laying)
2. JIronumocT Ha sinarta, %
(Eggs hatchability, %) 9757 96.77
3. JlapBeH craauy, h
(Larval period duration, h) 682 693
4. IlpoawikutenHocT Ha V BB3pacT, h
(V" instar duration, h) 183 198
5. Kusuenocr Ha O6youre, %
(Pupation rate, %) 9325 92.19
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.03 97.06
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1854 1968
8. Terno Ha KoprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 328 386
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 17.69 1961
10. IpmxuHa Ha KONMPUHEHATa HUIIKA, M
(Filament length, m) 1101 173
11. Terno Ha KoIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 280 338
12. PazmotBaemoct, %
(Reelability of cocoons, %) 90.20 90.11
13. lebenuna Ha HUMKara, g/denier
(Filament size, g/denier) 2.29 2.60
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 35.69 38.49
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6yoeno ceme, kg 34 46 3509
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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110 C MoHOOUBOJITHHHA TOPOIA,
UHTpoaylupaHa npe3 1974 r. Slinara ca
ChC 3€NEH LBST, CpemaTr ce U ChC CHB,
3aJienBalld Ce, C JKBAT M OAJ LBAT Ha
yepynkute. Jlapsute ca 6enmm, 6€3 MacKu
nonynynusa. Ilamkymure ca Oemu, c
OBAJTHO-CJIMIICOBUIHA (hopMa.

157 J MoHOOUBONTHHHA TOPOJA,
UHTpoaylupaHa npe3 1974 r. Slinara ca
ChC CHB ILIBST, 3aJICTIBALIM C€, C O LBAT
Ha uyepynkure. Jlapsure ca Genun, ¢ Macku
u nonynysus. [lamkynure ca Oemu, c
IIHHIpUYHA HOpPMa, C TIPEXBAT.

110 C Uni - bivoltine race, introduced
in 1974. The egg serosa color is green or
gray, chorion color is yellow or white and
the eggs are sticky. The larvae are white in
color and plain. The cocoons are white in
color with oval shape.

157 J Uni - bivoltine race, introduced
in 1974. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with
markings. The cocoons are white,
elongated with constriction.

Cpeano 3a nepuoaa 2001 — 2005 r.
IpuzHauu (Average for the period 2001-2005)
(Characters) 110 C 15717
110 C 15717

1. Bpoit HopMasHU siflIa B CHOCKaTa 614 564
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 97.98 9728
3. JlapBeH craauy, h
(Larval period duration, h) 662 676
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 184 188
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9371 93.89
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 93.38 93.02
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2053 1927
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 435 363
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 2119 18.84
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1219 792
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ 351 311
(Filament weight, mg)
12. PazmotBaemoct, %
(Reelability of cocoons, %) 89.41 86.94
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.59 3.33
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 38.36 33.60
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3770 3591
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Taxson 106 MoHOOHBOITHHHA TIOPO-
Jia, IHTpoAyLMpaHa npe3 1974 r. fituata ca
ChC CUB LIBSAIT, 3aJICTIBAIM C€, C OsUT IBAT Ha
yepynkure. JlapBure ca Oemm, chCc U 0e3
Macku 1 nonynyHust. [lamkyimre ca 6emn, ¢
OBaJTHO-CITUIICOBU IHA (hopMa.

Taxson 108 MoHOOHBOITHHHA TIOPO-
Jla, IHTpoAyLMpaHa npe3 1974 r. Sinata ca
ChC CHB LBSAIT, 3aJICTIBAIM Ce, C OsUT IBAT Ha
yepynkure. JlapBure ca Oemw, chCc U 0e3
Macku 1 nomynyaust. [lamkysimre ca 6emn, ¢
OBaJTHO-CITUIICOBU IHA (hopMa.

Tahvon 106 Uni - bivoltine race,
introduced in 1974. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
markings or plain. The cocoons are white
in color with oval shape.

Tahvon 108 Uni - bivoltine race,
introduced in 1974. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking or plain. The cocoons are white in
color with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
IpuzHauu (Average for the period 2001-2005)
(Characters) TaxBon 106 Taxson 108
Tahvon 106 Tahvon 108
1. Bpoit HopMasHU siflIa B CHOCKaTa 539 602
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 97.67 98.85
3. JlapBeH craauy, h
(Larval period duration, h) 708 686
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h 197 195
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 91.65 86.56
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9676 94.52
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 1911 2032
8. Terno nHa KOIpHHEHATa o0BHBKa, Mg 371 384
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 19.41 18.90
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1012 1038
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 333 324
12. PazmotBaemoct, %
(Reelability of cocoons, %) 90.39 84.37
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.98 281
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 39.18 35.96
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3494 34.77
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Yanury 112 MoHOOHBONTHHHA TOPO-
Jla, UHTpoAynupaHna mpe3 1974 r. Sinata
ca CbhC CHUB LIBAT, 3aJICTIBALIN C€, C OS5I LIBAT
Ha uepynkure. JlapBute ca Oemu, cbC
ci1ab0 M3pa3eHM MacKu U IIOJIyJIyHHS.
IMamkynure ca Oenmw, C WIMHAPUIHA
¢dopma, c mpexsar.

Changu 112 Uni — bivoltine race,
introduced in 1974. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
low marking. The cocoons are white,
elongated with constriction.

[puznanm Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMmainHu siia B cHOcKaTta 550
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 9776
(Eggs hatchability, %) )
3. JlapBeH craauy, h 685
(Larval period duration, h)
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 173
5. )KI/I?tHeHOCT Ha Oyowure, % 94.23
(Pupation rate, %)
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 9728
(Good quality cocoons, %) )
7. Terno Ha mamkyJsa, mg 2025
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHaTa 0OBUBKA, Mg 371
(Cocoon shell weight, mg)
9. CBHJIEHOCT Ha CypOBH MALIKyJH, % 18.32
(Shell ratio, %) )
10. JIpmxuHa Ha KOIpPUHEHATa HUIIKA, M 706
(Filament length, m)
11. Tersno Ha KONpUHEHATa HUIIKA, MZ 291
(Filament weight, mg)
12. PazmotBaemoct, % ’115
(Reelability of cocoons, %) )
13. lebenuna Ha HUMKara, g/denier 371
(Filament size, g/denier) )
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, % 3012
(Silk ratio, %) )
15. lo6uB Ha naumkynu ot 1 Kytuiika 6ydeHo ceme, kg 3797
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )

216



7. Ilopoay ¥ JIMHUY HA KONPUHEHATAa
nenepyaa, MHTPOAYUUPAHU OT
IO:xna Kopes.

PK MoHOOHBOJITHHHA TTOPOA, HHTPO-
nyuupana npe3 1998 r. fiinara ca cbe cuB
W 3€JICH IIBSIT, 3aJielBally ce, ¢ Os1 UBAT
Ha yepymnkurte. JlapBute ca 6enu, cbe U 6e3
Mackd 1 nonynynus. [lamkynure ca Genu,
C OBAJIHO-EJIMIICOBUIHA (opMa.

7. Silkworm races and lines,
introduced from South Korean.

RK Uni - bivoltine, introduced in
1998. The egg serosa color is gray or
green, chorion color is white and eggs are
sticky. The larvae are white in color with
marking or plain. The cocoons are white in
color with oval shape.

pusnanm Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMmainHu siia B cHOcKaTta 622
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 98.95
(Eggs hatchability, %) )
3. JlapBeH craauy, h 686
(Larval period duration, h)
4. IlpogwsxuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 200
5. )KI/I?tHeHOCT Ha Oyo6wure, % 94.09
(Pupation rate, %)
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 9734
(Good quality cocoons, %) )
7. Terno Ha mamkyJna, mg 1954
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHaTa 0OBUBKA, Mg 393
(Cocoon shell weight, mg)
9. CBHJIEHOCT Ha CypOBH MALIKyJH, % 20.11
(Shell ratio, %) )
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M 1087
(Filament length, m)
11. Tersno Ha KONpUHEHATa HUIIKA, MZ 341
(Filament weight, mg)
12. PazmotBaemoct, % 8749
(Reelability of cocoons, %) )
13. lebenuua Ha HUMKata, g/denier 282
(Filament size, g/denier) )
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, % 3839
(Silk ratio, %) )
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 36.34
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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8. [lopoau ¥ JIMHNH HA KONPHHEHATA
nenepyaa, MHTPOAYUHUPAHHU OT
PymbHus.

Baneasa 75 MoHOOHBOITHHHA TIOPO/IA,
uHTpoyumpana mnpe3 2004 r. fifuara ca cbe
3eJIeH IIBSIT, 3aJICTIBAIN CE, C XKBJIT LBAT HA
yepymnkute. JlapBure ca Oemu, 0e3 Macku U
nonynynust. [lamkymure ca Oenu, ¢ oBaiHO-
enmrcoBrIHA hopma.

Baneasa Alba MoHoGHBONTHHHA TI0-
poda, wuHTpoayuupaHa mpe3 1991 .
Sliinata ca cHBH, 3ajelBalyd ce, C Os
UBAT Ha depymnkurte. Jlapsute ca Oenwm, ¢
Macku u nonyiyHus. [lamkynure ca 6enu,
¢ IIUHAPUYHA PopMa, ChC caad mpexBart.

8. Silkworm races and lines,
introduced from Romania.

Baneasa 75 Uni - bivoltine race, in-
troduced in 2004. The egg serosa color is
green, chorion color is yellow and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white in color with
oval shape.

Baneasa Alba Uni - bivoltine, in-
troduced in 1991. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking. The cocoons are white, elongated
with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
Hpuznammu (Average for the period 2001-2005)
(Characters) Baneasa 75 Baneasa Alba
Baneasa 75 Baneasa Alba
1. Bpoit HopMaHU sifna B CHOCKaTa 630 642
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 96.98 9729
3. JlapBeH craauy, h
(Larval period duration, h) 675 684
4. IlpogwsxuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 191 190
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 87.00 441
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.71 92.18
7. Terno Ha namkyJja, mg
(Fresh cocoon weight, mg) 1821 2034
8. Terno Ha KONpHHEHATA 00BUBKa, Mg 343 417
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 18.84 2050
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1013 1110
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 300 363
12. Pa3smotBaemoct, %
(Reelability of cocoons, %) 90.36 90.23
13. Jlebenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.67 2.94
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 36.06 40.13
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 3073 3732
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Alb Cislau 29 MoHOOHBOJITHHHA TIO-
pona, wuHTpoaymupana mpe3 2003 .
SituaTa ca cbe 3eNeH LBAT, 3aJeBalIH CE,
C XBIT UBAT Ha yepynkute. Jlapsure ca
Oenmn, Oe3 Macku W modynyHus. llami-
KyJuTe ca 0enn, ¢ oBaHa popma.

Baneasa 1 MoHOOMBOITHHHA MTOPOJIA,
uHTponynupana mpe3 2003r. Sfitmara ca
CbC CHB IIBSIT, 3aJIeTBALIH C€, C OsI LBAT
Ha uepynkute. Jlapure ca Oenu, )KEHCKH —
C MacKd M TONYJIyHHUS, © MBXKH — 0e3
Macku u nonyiyHus. [lamkynure ca 6emnm,
¢ oBayiHa (hopma.

Alb Cislau 29 Uni - bivoltine race,
introduced in 2003. The egg serosa color is
green, chorion color is yellow and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white in color with
oval shape.

Baneasa 1 Uni - bivoltine race, in-
troduced in 2003. The egg serosa color is
gray, the chorion color is white the eggs
are sticky. Larvae are white in color,
female with markings and male plain. The
cocoons are white in color, with oval
shape.

Cpenano 3a nepuoaa 2001 — 2005 r.
[pusznauu (Average for the period 2001-2005)
(Characters) Alb Cislau 29 Baneasa 1
Alb Cislau 29 Baneasa |
1. Bpoit HopMasHU siflIa B CHOCKaTa 590 614
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 98.57 98.45
3. JlapBeH craauy, h
(Larval period duration, h) 662 701
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 183 199
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 89.15 88.82
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9767 97.00
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2013 2113
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 443 424
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 2201 2007
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 175 1139
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 333 354
12. PazmotBaemoct, %
(Reelability of cocoons, %) 86.71 88.90
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 273 280
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 37.94 35.58
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 33.50 3317
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Baneasa 21 MoHOOHMBOITHHHA, TeHe-
TUYHO MapKHMpaHa I0 TMOJ Ha CTajus siiue
nopoja, uHTponyuupaHa unpe3 2003 .
SlifiaTa ca CbC CHMB U OsI I[BAT, 3aJICIIBALLA
ce, ¢ Osu1 uBAT Ha uepynkure. Jlapsute ca
6emu, ¢ Macku 1 oy yHus. [lamkymure ca
Oenu, ¢ IMIMHAPHYHA (opMa C PExXBar.

Baneasa P MoHOOMBONTHHHA TIOPO-
na, uHTpoayupana mnpe3 2004 r. fituara ca
CBhC CHB LIBAT, 3aJICTIBAILM CE€, C OsJI LIBAT HA
yepynkute. JlapBute ca Oenm, CbC CHIIHO
u3pazeHn Macku W nomynyHus. [lamkysmmre
ca 6eny, ¢ TMIMHAPHYHA HOpMa C IPexBarT.

Baneasa 21 Uni-bivoltine, sex-mar-
ked at eggs stage race, introduced in 2003.
The egg serosa color is gray and white,
chorion color is white and eggs are sticky.
The larvae are white in color with
markings. The cocoons are white,
elongated with constriction.

Baneasa P Uni-bivoltine race, intro-
duced in 2004. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
high markings. The cocoons are white,
elongated with constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnann (Average for the period 2001-2005)
(Characters) Baneasa 21 Baneasa P
Baneasa 21 Baneasa P
1. bpoif HopMainHu siilia B CHOCKata 610 603
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9325 98.18
3. JlapBeH craauy, h
(Larval period duration, h) 713 653
4. IlpoawxuTeTHOCT Ha V BB3pacT, h 218 191
(V" instar duration, h)
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 9020 82.00
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 93.95 96.18
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1785 2024
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 373 390
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 20.89 19.27
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 938 1086
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 291 329
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 83.34 88.20
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 281 2.73
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 36.29 33.50
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 2782 32 58
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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J 90 MoHOOMBOATHHHA TIOPOJa, UH-
Tpoxyuupana npe3 2003 r. SiinaTta ca cbe
CHB IIBST, 3aJelBally ce, ¢ Os LBAT Ha
yepynkute. Jlapute ca Oemm, ¢ Macku H
nonynynusa. llamkynute ca Oemn, ¢
MWIMHAPUYIHA (hopMa C IpexBarT.

Cislau Tokay MoHOOMBONTHHHA TIO-
pona, mHTpoAyuHMpaHa oT PyMmbHHMsA mpe3
2003 r. Miinata ca cbC 3e¢J€H IBAT, 3a-
JIETIBAIK C€, C XBJIT IBAT HA YEPYIKUTE.
JlapBuTe ca Genm, 6€3 MacKul | MTOTYTyHHUS.

J 90 Uni - bivoltine race, introduced
in 2003. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with marking.
The cocoons are white, elongated with
constriction.

Cislau Tokay Uni-bivoltine, intro-
duced in 2003. The egg serosa color is
green, chorion color is yellow and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white with oval

IMTamkymure ca Oemm, ¢  oBamHO- shape.
SUIICOBUIHA (hopMa.
Cpenno 3a nepuoaa 2001 — 2005 r.
IIpuznauu (Average for the period 2001-2005)
(Characters) J90 Cislau Tokay
J90 Cislau Tokay
1. Bpoit HopMasHU siflIa B CHOCKaTa
(Number of normal eggs in laying) 370 620
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 9631 99.68
3. JlapBeH craauy, h
(Larval period duration, h) 720 675
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 217 197
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 89.10 95.00
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9580 9624
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 1837 1942
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 391 376
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 21.28 19.36
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 72 1072
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 323 289
12. PazmotBaemoct, %
(Reelability of cocoons, %) 87.74 84.50
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 208 243
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 37.78 30.68
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 2838 36.78
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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9. Ilopoau ¥ JIMHMH HA KONPHHEHATA
nenepyaa, MHTPOAYUUPAHU OT
Cupuns.

Cupusi 1 MoHOOHBOJNITHHHA TTOPOIA,
uHTpoAylMpana mpe3 1991 r. fitiara ca cbe
CHB IBST, 3aJeMBalld ce, ¢ OsUl IBAT Ha
yepynkure. Jlappute ca 0Oenu, ChC CHIIHO
u3paseHn Macku W nonynyHus. [lamkymmre
ca IIMHIPUYHH, ChC C1ad IpexBar.

Cupusi 2 MoHOOMBOJITHHHA TTOPOIA,
uHTpoAyIMpana mpe3 1991 r. fitiara ca cbe
3elIeH IIBAIT, 3aJIeTIBAIM CE, C MBJIT LBSIT Ha
yepynkure. Jlappure ca Oenm, 0€3 MacKu u
noynynus. [lamkymure ca Oenmu, ¢ OBaTHO-
enmrcoBHIHA opMa.

9. Silkworm races and lines
introduced from Syria.

Syria 1 Uni-bivoltine race, introduced
in 1991. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with high
markings. The cocoons are white,
elongated with low constriction.

Syria 2 Uni-bivoltine, introduced in
1991. The egg serosa color is green,
chorion color is yellow and eggs are sticky.
The larvae are white in color and plain.
The cocoons are white in color with oval
shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Cupus 1 Cupus 2
Syria 1 Syria 2
1. bpoii HopMmanHu fifla B CHOCKaTa 666 551
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 9693 9374
3. JlapBeH craauy, h
(Larval period duration, h) 698 693
4. IlpogwikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 198 194
5. ’Kusuenocrt Ha 6youre, %
(Pupation rate, %) 92.13 92.25
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 98.49 98.86
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2033 1981
8. Terno Ha KoprHEHaTa OOBUBKA, Mg 433 411
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 21.09 20.75
10. IpmxuHa Ha KONMPHUHEHATa HUIIKA, M
(Filament length, m) 1224 1081
11. Terno Ha KoIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 361 354
12. PazmotBaemoct, %
(Reelability of cocoons, %) 8622 86.34
13. lebenuna Ha HUMKata, g/denier
(Filament size, g/denier) 2.65 2.95
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 36.37 37.56
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 36.60 3498
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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10. ITopoau u JIMHUH HA
KONIpUHEeHAaTa Iemnepynaa,
HHTPOAYLUHMPAHH OT YKpaiiHa.

YH MoHoOHuBONTHHHA TTOPO/A, WH-
Tpoayuupana npe3 1979 r. Aitnara ca cbe
CUB IIBAT, 3aJIeTBAaIld Ce€, C OsT LBAT Ha
yepynkute. Jlapsure ca Genu, cbe u 0e3
Macku ¥ nonyiyHus. [lamkynure ca 6enw,
C IIWIUHAPUYHA popMa ¢ IPexBart.

Y® MoHOOWBOITHHHA TIOPOJa, HH-
Tpoayuupana npe3 1979 r. Aitnara ca cbe
3elleH IBST, Cpemar ceé M ChC CHB,
3ajIemBaly Ce, C XBIAT U Ol IBAT Ha
yepynkute. Jlapsure ca Oemu, cbec U 06e3
Macku ¥ nonyiyHus. [lamkynure ca 6emnw,
C IIITUHAPUYHA opMa chC clab MmpexBart.

10. Silkworm races and lines
introduced from UKkraine.

UN Uni — bivoltine race, introduced
in 1979. The egg serosa color is gray,
chorion color is white and eggs are sticky.
The larvae are white in color with marking
or plain. The cocoons are white, elongated
with constriction.

UF Uni - bivoltine race, introduced
in 1979. The egg serosa color is green or
gray, chorion color is yellow or white and
the eggs are sticky. The larvae are white in
color with marking or plain. The cocoons
are white, elongated with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) VH Yo
UN UF

1. Bpoif HOpManHu siilia B CHOCKaTta 533 565
(Number of normal eggs in laying)
2. JIronmumocT Ha sinarta, %
(Eggs hatchability, %) 97.01 96.93
3. JlapBeH craauy, h
(Larval period duration, h) 665 688
4. [IpoabxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 199 186
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 89.99 92.10
6. [IpoueHT Ha JOOPOKAYECTBEHU MALIKYIIH
(Good quality cocoons, %) 91.29 98.22
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1927 1892
8. Terno Ha KonpuHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 346 379
9. CBUJICHOCT Ha CypOBU MalIKyIH, %
(Shell ratio, %) 17.96 20.03
10. JIpnKrHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1163 1159
11. Terno Ha KONpPUHEHATA HUILIKA, MZ 311 334
(Filament weight, mg)
12. PasmotBaemocrt, %
(Reelability of cocoons, %) o113 88.75
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 241 2.60
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 39.82 35.01
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 33 64 3373
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Yxpauncka 1 MoHOOMBOITHHHA TI0-
pona, unatpoayimpana npe3 1979 r. Siiara
ca ChC CHB IIBAT, 3QJICTIBAIIM CE, C OSUT IBSAT
Ha uepynkure. Jlapsute ca Oemm, 6e3 MacKu U
nomynyaus.  [lamkymmre ca  Oemm, c
IMITHHIPHUYIHA (hopMa ChC ciad IpexBar.

Yxkpauncka 2 MoHOOMBOITHHHA TI0-
pona, OT ATIOHCKY THII, MHTPOIYIIMPaHa 1pe3
1979 r. Sliinara ca cbC CUB IIBST, 3aJICIBaIIN
ce, ¢ Osur mBAT Ha yepynkute. Jlapsute ca
Oemm, 0e3 Macku W TonyiyHMs. llamkysmre
ca 6enu, ¢ MUTMHIPUYHA (opMa ¢ TIPEXBaT.

Ukrainian 1 Uni - bivoltine race,
introduced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white, elongated
with low constriction.

UKkrainian 2 Uni - bivoltine race,
introduced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white, elongated
with constriction.

Cpenno 3a nepuonaa 2001 — 2005 r.
[puznanmu (Average for the period 2001-2005)
(Characters) VYkpauncka 1 VYkpauncka 2
Ukrainian 1 Ukrainian 2
1. Bpoit HopMaJHU siflla B CHOCKaTa 696 551
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 96.06 9673
3. JlapBeH craauy, h
(Larval period duration, h) 681 699
4. [IpoawsxuTeTHOCT Ha V BB3pacT, h 185 198
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9227 89.06
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 96.29 96.95
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1931 2074
8. TerJio Ha KONpHHEHATa OOBUBKA, Mg 382 415
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBH MaIIKYJH, %
(Shell ratio, %) 19.78 2001
10. IpmKxrHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 116l 1195
11. Terno Ha KoIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 336 372
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 88.71 90.56
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.60 281
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 37.74 38.24
15. lo6uB Ha mamkymu ot 1 KyTuiika 6y6eHo ceme, kg 3499 35.74
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Yxkpanncka 9 MoHOOHBOJNITHHHA TIO-
pona, wuHTpoaymupaHa mpe3 1979 r.
Slitiara ca chC CHB IBSAT, 3aJICMBAIIHU CE, C
OsuT IIBAT HA "Yepynkute. JlapBure ca Oenu,
0e3 Macku u moxyiyHus. [lamkynure ca
0eiu, ¢ OBAJTHO-LIMITMHPUYHA (HopMma.

Ykpanncka 10 MoHOOMBONTHHHA
mnopojaa, HHTpoAyuupaHa mnpe3 1979 r.
Slitnara ca chC CHB IBSAT, 3aJICMBAIIU CE, C
OsuT IIBAT HA "Yepynkute. JlapBure ca Oenn,
c u 0e3 mMacku ¥ noxyiyHus. [lamkymure
ca Oenu, C OBATHO-IIMJIMHAPHYHA (opMa.

Ukrainian 9 Uni - bivoltine, intro-
duced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white in color and
oval-elongated in shape.

Ukrainian 10 Uni - bivoltine race,
introduced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking or plain. The cocoons are white in
color and oval-elongated in shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznauu (Average for the period 2001-2005)
(Characters) VYkpauHcka 9 VYkpauncka 10
Ukrainian 9 Ukrainian 10
1. Bpoii HopMaHU sifna B CHOCKaTa 504 584
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 9670 9531
3. JlapBeH craauy, h
(Larval period duration, h) 674 675
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 190 195
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9242 9414
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9331 9625
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 1981 1937
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 373 354
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 18.83 18.26
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1342 1327
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 338 317
12. PazmotBaemoct, %
(Reelability of cocoons, %) 90.85 89.53
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.27 213
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 38.65 37.75
15. lo6uB Ha marukymu ot 1 KyTuiika 6y6eHo ceme, kg 3594 3478
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Yxpauncka 11 MoHOOHBOITHHHA T10-
pona, unatpoayimpana npe3 1983 r. Sifara
ca ChC CHB IIBAT, 3QJICTIBAIIM CE, C OSUT IIBSAT
Ha uepynkure. Jlapsute ca Oemm, 6e3 MacKu U
nonynyrus.  llamkymmre ca  Oemm, ¢
IMITHHAPUIHA (hopMa ChC ciad IpexBar.

Yxpauncka 12 MoHOOHBOJITHHHA T10-
pona, uaTpoaylMpana mnpe3 1983 r. fitnara
ca ChC CUB IIBAT, 3QJICTIBAILM CE, C OsUT IBAT
Ha yepynkure. Jlapsure ca Oenu, cbe u 0e3
Mackd 1 noynyHust. [lamkysimre ca 6emn, ¢
OBAJTHO-CITUIICOBHTHA (hopMa.

UKkrainian 11 Uni — bivoltine race,
introduced in 1983. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white, elongated
with low constriction.

Ukrainian 12 Uni — bivoltine race,
introduced in 1983. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking or plain. The cocoons are white
with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznauu (Average for the period 2001-2005)
(Characters) VYkpauncka 11 VYkpauncka 12
Ukrainian 11 Ukrainian 12
1. Bpoit HopMasHU siflIa B CHOCKaTa 569 569
(Number of normal eggs in laying)
2. JIronumocT Ha sinarta, %
(Eges hatchability, %) 97.63 96.16
3. JlapBeH craauy, h
(Larval period duration, h) 654 676
4. [IpoxwpxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 187 196
5. XKusnenoct Ha Oyoure, %
(Pupation rate, %) 93.00 92.01
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9333 96.69
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 1819 1971
8. TerJyio Ha KONpHHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 357 405
9. CBHJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 19.64 2055
10. IpmxuHa Ha KONMPUHEHATa HUIIKA, M
(Filament length, m) 1313 1273
11. Terno Ha KOIIpUHEHATA HUILIKA, ME
(Filament weight, mg) 328 359
12. PazmotBaemoct, %
(Reelability of cocoons, %) 89.32 89.23
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.25 2.54
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 39.23 37.71
15. lo6uB Ha marukymu ot 1 KyTuiika 6y6eHo ceme, kg 33.00 3412
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Ykpauncka 13 MoHOOUBONTHHHA
nopoJjia, HHTpoAylupaHa npe3 1983 r.
Slitnara ca chC CHB IBSAT, 3aJICMBAIIHU CE, C
OsT ¥ XKBAT IBAT Ha depynkute. Jlapsure
ca Oenn, cbC M 0€3 MacKH W TIONYIyHHS.
[Namkynure ca Oeaw, C  OBaJHO-
HWIMHApHYHA (hopMa.

Ykpaunncka 14 MoHOOMBOJNTHHHA
nopoAa, UHTpoaylupaHa mpe3 1988 r.
SlitiiaTa ca ChC CHB IIBSIT, 3aJIEIBAIIH CE, C
OsuT IIBAT HA "Yepynkute. JlapBure ca Oenu,
chc M 0e3 Mmacku u monynyHud. [lamr-
KyJnuTe ca Oenu, ¢ OBaJHO-UWIMHAPHUYHA

¢dopma.

Ukrainian 13 Uni — bivoltine race,
introduced in 1983. The egg serosa color is
gray, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color, with marking or plain. The cocoons
are white in color and oval-elongated in
shape.

Ukrainian 14 Uni — bivoltine race,
introduced in 1988. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color, with
marking or plain. The cocoons are white in
color and oval-elongated in shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznanm (Average for the period 2001-2005)
(Characters) Yxkpauncka 13 VYkpauncka 14
Ukrainian 13 Ukrainian 14

1. Bpoif HOpManHu siilia B CHOCKaTta

. . 655 553
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 97.65 9929
3. JlapBeH craauu, h
(Larval period duration, h) 654 707
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 188 216
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 9057 94.00
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9324 94.67
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1896 2151
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 368 432
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 1941 20.08
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1124 1299
11. Terno Ha KONPUHEHATA HUILIKA, MZ
(Filament weight, mg) 330 397
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 89.83 91.97
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.64 275
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.59 40.35
15. o6uB Ha mamikyiu ot 1 KyTniika OyoeHo ceme, kg 3355 4015
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Ykpauncka 15 MoHOOUBONTHHHA
nopoJjia, HHTpoAylupaHa mpe3 1988 r.
Slitnara ca chC CHB IBSAT, 3aJICMBAIIHU CE, C
OsuT IIBAT HA "Yepynkute. JlapBure ca Oenu,
¢ Mackd ® monyiayHus. [lamkynure ca
0eiu, ¢ OBAJTHO-LIMIIMHPUYHA (HopMma.

Ykpanncka 16 MoHOOMBONTHHHA
rnopoja, HHTpoAyuupaHa mnpe3 1988 .
Slitnara ca chC CUB IIBSAT, 3aJICMBAIIHU CE, C
OsuT IIBAT HA Yepynkute. JlapBure ca Oenu,
¢ Mackd ® monyiayHus. [lamkynure ca
0eiu, ¢ OBATHO-IIMIIMHPUYHA (HopMma.

Ukrainian 15 Uni — bivoltine race,
introduced in 1988. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking. The cocoons are white in color
and oval-elongated in shape.

Ukrainian 16 Uni — bivoltine race,
introduced in 1988. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking. The cocoons are white in color
and oval-elongated in shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznauu (Average for the period 2001-2005)
(Characters) VYkpauncka 15 VYkpauncka 16
Ukrainian 15 Ukrainian 16
1. Bpoit HopMasHU siflIa B CHOCKaTa 637 575
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 98.35 99.52
3. JlapBeH craauy, h
(Larval period duration, h) 675 688
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 194 199
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 173 89.75
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9769 93.19
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 2118 1928
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 427 393
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 20.16 20.38
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1265 1333
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 389 345
12. PazmotBaemoct, %
(Reelability of cocoons, %) 91.60 87.93
13. JleGenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 277 2.33
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 39.82 3891
15. lo6uB Ha marukymu ot 1 KyTuiika 6y6eHo ceme, kg 3820 3444
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Yxkpauncka 17 MoHOOUBONTHHHA
nopoJjia, HHTpoaylupaHa npe3 1991 r.
Slitnara ca chC CUB IBSAT, 3aJICMBAIIU CE, C
OsuT IIBAT HA Yepynkute. Jlapsure ca Oenu,
0e3 Macku u moxyiyHus. [lamkynure ca
0enu, C OBAITHO-CITUIICOBHIHA (opMa.

Ykpaunncka 18 MoHoOUBONTHHHA
mnopojaa, HHTpomyuupaHa mnpe3 1991 r.
Slitmata ca CbC CHB M 3€JICH IIBAT,
3ayenBamy ce, ¢ Of W KBAT UBAT Ha
yepynkute. Jlapute ca Oemm, chc U 0e3
Mackd ¥ nonynynus. [lamkynure ca Geny,
C OBATHO-IMJIMHAPUYHA QopMa, ChC ciad
IpexBar.

Ukrainian 17 Uni — bivoltine race,
introduced in 1991. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white with oval
shape.

Ukrainian 18 Uni — bivoltine race,
introduced in 1991. The egg serosa color is
gray or green, chorion color is white or
yellow and the eggs are sticky. The larvae
are white in color, with marking or plain.
The cocoons are white in color, with oval-
elongated shape and low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
IIpusnanm (Average for the period 2001-2005)
(Characters) Ykpaunncka 17 VYxpanncka 18
Ukrainian 17 Ukrainian 18
1. bpoif HopManHu siilia B CHOCKata
(Number of normal eggs in laying) 246 682
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9692 9436
3. JlapBeH craauy, h
(Larval period duration, h) 673 712
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 193 198
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 93.99 01.28
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.14 85.39
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1932 2034
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 404 428
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 2091 21.04
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 135 1228
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 361 373
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 89.86 87.74
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 2.86 2.73
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 36.11 37.97
15. Jo6uB Ha mamkynu ot 1 KyTuiika OybeHo ceme, kg 3520 34.99
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Yxpauncka 19 MoHOOHBOITHHHA T10-
pona, uaTpoaylMpana mnpe3 1998 r. fitnara
ca CbC CHB M 3€JICH LBST, 3aJICMBALIM CE, C
OSLT ¥ JKBIT UBAT Ha uepymnkuTe. Jlapsute ca
Ocm, ch¢ W 0€3 MacKku U TONYJIyHHS.
ITamkymure ca  Oenw, ¢ OBaJTHO-
WJIMHIPUYIHA opMa, ChC clad MpexBar.

VYkpanncka 20 MoHoOHBONTHHHA
nopoja, HHTpoAylupaHa mpe3 1998 r.
SlitnaTa ca chC CHB U 3€JI€H LBSAT, 3aJICTIBaIIN
ce, C OsUT M XKBJIT IBAT Ha dyepynkute. Jlap-
BUTE ca Oemm, 0e3 MacKd W IIONYJIyHHS.
IMamkynure ca Oenw, C  OBATHOCIHII-
coBHHA hopma.

Ukrainian 19 Uni-bivoltine, introduced
in 1998. The egg serosa color is gray and
green, chorion color is white and yellow
and eggs are sticky. The larvae are white in
color, with marking or plain. The cocoons
are white in color, with oval-elongated
shape and low constriction.

Ukrainian 20 Uni-bivoltine, introduced
in 1998. The egg serosa color is gray or green,
the chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color and plain. The cocoons are white
with oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.
[puznanm (Average for the period 2001-2005)
(Characters) VYkpauHncka 19 VYkpauncka 20
Ukrainian 19 Ukrainian 20
1. Bpoii HopmaiHu stifiia B CHOCKaTa 649 578
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9735 99.06
3. JlapBen cragun, h
(Larval period duration, h) 699 698
4. IlpoawikutenHocT Ha V BB3pacT, h
(V" instar duration, h) 198 197
5. Kusuenocr Ha 6youre, %
(Pupation rate, %) 91.66 o112
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 96.19 96.87
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 2198 1973
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 468 428
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2129 21.69
10. JIpnKuHa Ha KOPUHEHATa HUIIKA, M
(Filament length, m) 1347 1262
11. Terno Ha KONpUHEHATa HULIKA, MZ 381 381
(Filament weight, mg)
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 92.04 90.44
13. le6enuna Ha HuMIKarta, g/denier
(Filament size, g/denier) 2.53 272
14. JIabopaTopeH paHJeMaH Ha CypoBa KoIpuHa, %
(Silk ratio, %) 40.41 38.91
15. o6uB Ha mamikyim ot 1 KyTniika OyoeHo ceme, kg 3932 35.59
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Mepeda 6 MoHOOMBOJITHHHA [TOPO-
Jla, uHTpoaynupana mpe3 1991 r. Sinata
ca CbhC 3€JICH U CHB LBSIT, 3QJICHBALIH C€, C
XKBAT U Os1 UBST Ha yepynkure. Jlapsure
ca Oemn, cbC M 0€3 MacKH W TIONYJIyHHS.
[Mamkynure ca Oeaw, C  OBaJHO-
eJIMTICOBUIHA (opMa.

Mepeda 7 MoHOOMBONTHHHA TIO-
poma, wuHTpoayuupana mpe3 1991 r.
SlitaTta ca chC CHBO-3€JICH IIBSIT, 3aJICII-
Ballld C€, C JXBIAT M Ol LBAT Ha ue-
pynkure. JlapBute ca 0Oend, ChC CHIIHO
u3pa3eHd Macku M TnonynyHus. [lam-
KyJIuTe ca 0enu, ¢ QUIMHApUYHa Gopma, ¢
IpexBar.

Mereffa 6 Uni-bivoltine race, intro-
duced in 1991. The egg serosa color is
green or gray, the chorion color is yellow
or white and the eggs are sticky. The
larvae are white in color, with marking or
plain. The cocoons are white with oval
shape.

Mereffa 7 Uni-bivoltine race, intro-
duced in 1991. The egg serosa color is
gray-green, chorion color is white or
yellow and the eggs are sticky. The larvae
are white in color with high marking. The
cocoons are white in color, elongated with
constriction.

Hpusnann Cpeano 3a nepuona 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)
Mepeda 6 Mepeda 7
Merefta 6 Mereffa 7

1. bpoii HopManHu fifla B CHOCKaTa 579 603
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, % 97.06 98.26
(Eggs hatchability, %)
3. JlapBeH craauy, h 664 674
(Larval period duration, h)
4. IlpogwsixkuTenHocT Ha V BB3pacT, h 196 199
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, % 93.61 92.50
(Pupation rate, %)
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 97.91 94.81
(Good quality cocoons, %)
7. Terno Ha namkyJia, mg 1988 2233
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHaTa 0OBUBKA, Mg 399 459
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, % 20.07 20.56
(Shell ratio, %)
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M 1152 1212
(Filament length, m)
11. Terno Ha KONpUHEHATa HUIIKA, MZ 349 389
(Filament weight, mg)
12. PazmotBaemoct, % 88.14 88.36
(Reelability of cocoons, %)
13. lebenuna Ha HUMKara, g/denier 2.73 2.89
(Filament size, g/denier)
14. JIaGopaTopeH panaeMaH Ha cypoBa KonpuHa, % 39.40 38.16
(Silk ratio, %)
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 36.09 40.51
(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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11. ITopoau u JIMHUH HA
KONPMHEHATA Temnepyaa,

HHTPOAYLHMPAHHU OT Y30eKHCTaH.

Tamkenrckass 9 MoOHOOMBONITHHHA
nmopojaa, HWHTpoAyuupana mnpe3 1979 r.
SlimaTa ca ChC CHB IIBST, 3aJICIBAIIM CE, C
Ost1 1BAT Ha uepymnkute. Jlapsure ca Oeny,
0e3 macku u momynyHws. [lamkynwre ca
0eiu, ¢ OBATHO-CNUTICOBHIHA (opMa.

Tamkenrckass 10 MoHOOMBONTHHHA
nmopoja, HWHTpoAyuupana mnpe3 1979 r.
SlimaTa ca ChC CHB IIBST, 3aJICIBAIIM CE, C
Ost1 uBAT Ha uepymnkute. Jlapsure ca Oeny,
0e3 macku u momynayHus. [lamkynwre ca
Oenu, ¢ mmHIpUYHa (opMa, ¢ IPeXBar.

11. Silkworm races and lines
introduced from Uzbekistan.

Tashkent 9 Uni-bivoltine race,
introduced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white with oval
shape.

Tashkent 10 Uni-bivoltine race,
introduced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white, elongated
with constriction.

Ipusnanm Cpeano 3a nepuona 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)
Tamkenrckas 9 TamkenTckas 9
Tashkent 9 Tashkent 9
1. Bpoii HOpManHu siilia B CHOCKaTa 606 565
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, % 98.18 97.07
(Eggs hatchability, %)
3. JlapBen cragun, h 694 684
(Larval period duration, h)
4. IlpoawsmxutenHocT Ha V Bb3pacT, h 199 197
(V" instar duration, h)
5. Ku3uenocrt Ha Oyoure, % 91.33 92.61
(Pupation rate, %)
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN 98.88 97.08
(Good quality cocoons, %)
7. Terno Ha nmamkyJma, mg 2005 2031
(Fresh cocoon weight, mg)
8. Terno Ha KomprHEHaTa 0OBUBKA, Mg 408 380
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBH MaIIKYJIH, % 20.35 18.71
(Shell ratio, %)
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1154 979
(Filament length, m)
11. Terno Ha KONIPUHEHATA HUIIKA, MZ 361 332
(Filament weight, mg)
12. PazmoTBaemocr, % 89.49 88.29
(Reelability of cocoons, %)
13. Jlebenuua Ha HUIUKaTa, g/denier 2.82 3.05
(Filament size, g/denier)
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIPHHA, %o 39.58 38.56
(Silk ratio, %)
15. lo6uB Ha mamikyiu ot 1 KyTniika OyOeHo ceme, kg 35.95 36.52
(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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Tamkenrckas 11 MoHOOHBONTHHHA
nopoja, HHTpoAylupaHa mpe3 1979 r.
SlitnaTta ca chC CHIB IIBSIT, 3aJleNBallH CE, C
Osu1 BAT Ha yepymnkure. JlapBure ca Oenw,
0e3 macku u momynyHws. [lamkynmre ca
Oenu, ¢ MHIpHYHA (opMa, ¢ TIPEXBaT.

Tamkenrckass 12 MoHOOHBONTHHHA
nopoja, HHTpoAylupaHa mpe3 1979 r.
SlitnaTta ca chC CHB IIBSIT, 3aJIeNBAIH CE, C
OsIT ¥ JKBAT UBAT Ha "yepynkuTe. Jlapsute ca
Ocmu, 6e3 Macku u moy TyHusI. [lamkymaTe
ca 6enu, ¢ OBaJTHO-ENIMIICOBUAHA (popMa.

Tashkent 11 Uni-bivoltine race, in-
troduced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white, elongated
with constriction.

Tashkent 12 Uni-bivoltine race, in-
troduced in 1979. The egg serosa color is
gray, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color and plain. The cocoons are white in
color with oval shape.

Cpeano 3a nepuona 2001 — 2005 r.

Ipusnanm (Average for the period 2001-2005)
(Characters) Tamxkenrtckas 11 Tamkenrckas 12
Tashkent 11 Tashkent 12

1. Bpoit HopManHu siila B CHOCKaTa

. . 606 588
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 97.16 98.03
3. JlapBeH craauy, h
(Larval period duration, h) 664 686
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 195 196
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 0082 89.33
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9756 95.17
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1881 1896
8. Terno Ha KomprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 364 363
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 19.35 19.25
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 959 1059
11. Terno Ha KONpPUHEHATA HUIIKA, MZ 317 313
(Filament weight, mg)
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 3025 89.07
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.72 2.66
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 38.38 38.75
15. o6uB Ha mamikyiu ot 1 KyTniika OyoeHo ceme, kg 3315 3319
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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TamkenTckas 15 MoHOOMBONITHHHA
1opoJa, TeHETUYHO MapKUpaHa T0 IO Ha
cTagus file, UHTpoxyLupana mpe3 1979 r.
Siinata ca CbC CHB M CBETJIOXKBIT LIBSAT,
3ajIenBally ce, ¢ OsUI IBAT HA YEpPYIKHTE.
Jlapute ca Oemn, cbc cmabo wu3pa3eHU
Macku u noyayHus. [lamkymure ca 6emm, ¢
WJIMHIPUYHA QopMa, C IPEeXBaT.

Tamkenrckass 16 MoHOOHBONTHHHA
nopoja, HWHTpoayuupaHa npe3 1979 r.
Sl¥maTa ca ChC CHB M 3CJICH IIBSIT, 3aJICTIBAIIH
ce, C O M JKBAT LBIT Ha YEPYNKHUTE.
JlapBure ca Genu, ¢ Macku MU TOMYITyHHUS.
[Namkymure ca Oenm, C IMIMHIPHUYHA

Tashkent 15 Uni-bivoltine, sex-mar-
ked at eggs stage race, introduced in 1979.
The egg serosa color is gray and light
yellow, chorion color is white and the eggs
are sticky. The larvae are white in color with
low marking. The cocoons are white in color,
elongated with constriction.

Tashkent 16 Uni-bivoltine race, intro-
duced in 1979. The egg serosa color is gray
or green, the chorion color is white or yellow
and the eggs are sticky. The larvae are white
in color with marking. The cocoons are
white in  color, elongated without

(hopma, Oe3 mpexBar. constriction.
Mpusnauu Cpenno 3a nepuoaa 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)
TamxenTckast 15 Tamkentckas 16
Tashkent 15 Tashkent 16
1. Bpoit HopMaJHU siflla B CHOCKaTa 484 616
(Number of normal eggs in laying)
2. JlronumocT Ha siiiniara, % 94.31 97.07
(Eggs hatchability, %)
3. JlapBeH craauy, h 698 675
(Larval period duration, h)
4. [IpoawxuTeTHOCT Ha V BB3pacT, h 204 192
(V" instar duration, h)
5. Kusnenocr Ha Oyoure, % 91.29 92.11
(Pupation rate, %)
6. IIpoueHT Ha 10OPOKAYECTBEHH MALIKYIIN 95.61 96.09
(Good quality cocoons, %)
7. Termo Ha mamkymna, mg 1927 1905
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa 0OBUBKA, Mg 391 368
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBH MaIIKYJH, % 20.29 19.32
(Shell ratio, %)
10. IpmxuHa Ha KONMPUHEHATa HUIIKA, M 1379 1193
(Filament length, m)
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ 308 333
(Filament weight, mg)
12. PaamotBaemocr, % 85.15 90.52
(Reelability of cocoons, %)
13. Jlebenuua Ha HUIIKaTa, g/denier 2.01 2.51
(Filament size, g/denier)
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIpHHa, % 35.78 38.92
(Silk ratio, %)
15. lo6uB Ha mamkymu ot 1 KyTuiika 6y6eHo ceme, kg 33.18 34.04
(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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Jlunus 22 MoHOOMBONTUHHA TTOPOJIA,
uHTpoaylupaHa npe3 1979 r. Slinara ca
CbC CHB IIBSIT, 3aJICTBALIM C€, C OsI LBAT
Ha depymnkure. Jlapsure ca 6emu, ¢ Macku
u nonynyHus. llamkymure ca Oemm, ¢
OBATHO IIMIHHAPUIHA (popma.

Line 22 Uni-bivoltine race, intro-
duced in 1979. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
markings. The cocoons are white in color
and oval-elongated in shape.

[puznanu Cpenno 3a nepuoaa 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. bpoif HopMainHu siilia B CHOCKata 567
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, % 98,54
(Eggs hatchability, %) )
3. JlapBen cragun, h 678
(Larval period duration, h)
4. IlpoawikutenHocT Ha V Bb3pacT, h 184
(V" instar duration, h)
5. XKusuenocrt Ha Oyoure, % 9318
(Pupation rate, %) )
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN 95.62
(Good quality cocoons, %) )
7. Terno Ha namkyJja, mg 1839
(Fresh cocoon weight, mg)
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg 370
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyIH, % 2012
(Shell ratio, %) )
10. IpmkiHa Ha KONIPUHEHATa HUILIKA, m 1159
(Filament length, m)
11. Terno Ha KONpUHEHATa HULIKA, MZ 333
(Filament weight, mg)
12. PazmoTBaemoct, % 90.70
(Reelability of cocoons, %) )
13. le6enuna Ha HumIKarta, g/denier 559
(Filament size, g/denier) )
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, % 3927
(Silk ratio, %) )
15. o6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3373
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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12. Ilopoau U JIMHUM HA KOTIPHHe-
HATa nenepyaa, HHTPOAYUMPAHU
ot Buernam u Magarackap.

A 14 MoHOOMBOJNTHHHA TTOPOJIA, FH-
TpoayuupaHa oT BuerHam mnpe3 1989 r.
SlitiaTa ca ChC CHUB IIBSIT, 3aJICHIBAIM CC, C
Ost1 1IBAT Ha yepynkure. Jlapeure ca Oenu, ¢
Macku 1 nonyaynust. [amkynure ca 6enu, ¢
THHAPUYIHA (hopMa.

70 42 MoHOOHMBOITHHHA TTOPOJIA, MH-
TpomyuupaHa oT BuerHam mpe3 1989 .
Sliinara ca chC CHUB IIBSIT, 3JICTIBALIH CE, C OsIT
Y KBIIT LBSIT Ha yepynkute. Jlapsure ca Oenm,
¢ Macku u nonynyHus. [lamkymare ca 6emy, ¢
IMHAPUIHA (popMa, Che cab nmpexBar.

12. Silkworm races and lines
introduced from Vietnam and
Madagascar.

A 14 Uni-bivoltine race, introduced
from Vietnam in 1989. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color with
marking. The cocoons are white in color and
elongated.

70 42 Uni-bivoltine race, introduced
from Vietnam in 1989. The egg serosa color
is gray, chorion color is white or yellow and
the eggs are sticky. The larvae are white in
color with marking. The cocoons are white
in color, elongated with low constriction.

[pusnauu Cpenno 3a nepuoaa 2001 — 2005 r.
(Characters) (Average for the period 2001-2005)

A 14 70 42
A 14 70 42

1. Bpoif HOpManHu siilia B CHOCKaTa 575 633

(Number of normal eggs in laying)

2. JlronumocT Ha sinara, % 95.31 90.57

(Eggs hatchability, %)

3. JlapBeH craauy, h 665 684

(Larval period duration, h)

4. [IpoxwsxuTeTHOCT Ha V BB3pacT, h 183 186

(V" instar duration, h)

5. XKuznenoct Ha Oyoure, % 90.01 87.00

(Pupation rate, %)

6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH 95.98 95.28

(Good quality cocoons, %)

7. Terno Ha namkyJia, mg 1925 1726

(Fresh cocoon weight, mg)

8. Terno Ha KompHHEHAaTa OOBUBKA, Mg 387 319

(Cocoon shell weight, mg)

9. CBHIIEHOCT Ha CypOBH MAIIKyJH, %o 19.74 18.48

(Shell ratio, %)

10. IpmkMHa Ha KONIPUHEHATa HUILIKA, m 1236 1041

(Filament length, m)

11. Terno Ha KONpUHEHATa HULIKA, MZ 329 258

(Filament weight, mg)

12. PazamoTBaemocr, % 87.94 88.59

(Reelability of cocoons, %)

13. Jlebenuua Ha HUIUKaTa, g/denier 242 2.23

(Filament size, g/denier)

14. JTabopaTopeH paHIeMaH Ha CypoBa KOIPHHA, %o 37.77 36.20

(Silk ratio, %)

15. [lo6uB Ha namkymnu ot 1 Kytuiika 6yoeHo ceme, kg 33.02 27.03

(Fresh cocoon yield by 1 box of silkworm eggs, kg)
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MNB MoHOOUBONTHHHA TOpPOJA,
UMHTpoOAyLMpaHa oT Manarackap npe3 1988
r. flifmarta ca cbC CHB LIBST, 3aJIeTIBAIlHX CE,
¢ Osn uBAT Ha uepymnkure. JlapBure ca
Oemn, Oe3 Macku ® modynyHus. Ilamr-
KyJauTe ca Oenmu, ¢ IMWIMHAPHIHA dopMma,
ChC cl1ab TpexBar.

MNB Uni-bivoltine, introduced from
Madagascar in 1988. The egg serosa color
is gray, chorion color is white or yellow
and the eggs are sticky. The larvae are
white in color and plain. The cocoons are
white in color, elongated with low
constriction.

Hpusnann Cpenno 3a nepuoga 2001 — 2005 r.

(Characters) (Average for the period 2001-2005)
1. Bpoit HopMaJHU siflIa B CHOCKaTa 601
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, % 94.97
(Eggs hatchability, %) )
3. JlapBen craauy, h 650
(Larval period duration, h)
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h 185
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, % 93.87
(Pupation rate, %) )
6. [IporieHT Ha TOOPOKAYCCTBCHHU MAIIKYIIH 98.63
(Good quality cocoons, %) )
7. Terno Ha namkyJsa, mg 1875
(Fresh cocoon weight, mg)
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg 340
(Cocoon shell weight, mg)
9. CBUJIEHOCT Ha CypOBU MalIKy1u, % 18.13
(Shell ratio, %) )
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M 1010
(Filament length, m)
11. Terno Ha KOIIpUHEHATA HUILIKA, ME 288
(Filament weight, mg)
12. PazmotBaemocr, % 86.24
(Reelability of cocoons, %) )
13. Jlebenuna Ha HUIUKaTa, g/denier 758
(Filament size, g/denier) )
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, % 34.87
(Silk ratio, %) i
15. [lo6uB Ha namkynu ot 1 Kytuiika 6yoeHo ceme, kg 33 45
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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III. TIOPOM 1 JINMHUU HA
KOIIPUHEHATA IIEIIEPY A
C OCOBEHMU BEJIE3UN

371 MoHOOMBONTHHHA TIOPOJA, Ch3-
nmanena B OCB — Bparta pe3 1959 r. Slifmata
ca ChC CHB IIBAT, 3AJICTIBAIIM CE, C OsUT IBAT
Ha yepymkure. JlapBute ca 6emy, 6e3 Macku U
MOJNYJYHUS, C TPO3UPAIIO0 JKBITA XEMO-
mumda. [Namkynmure ca ¢ KpemaB IBAT U
IJTMHIPUYHA opMa, ChC Cllad PHXBAT.

PS Sm /IgymosnoBa aHAporeHeTHYHA
mHus, cb3nanena B OCh — Bpama mpesz 1996
r. Sliitara ca cbe 3€J€EH LBST, Cpeuar ce u B
CBC CUB IIBST, 3QJICMBAIM CE, C KBIT U OsI
BT Ha 4Yepymkure. Jlapute ca Oemu c
Macku 1 nonynyHust. [lamkymire ca 6emy, ¢
IMIITHHAPUIHA (OpMa, C TIpeXBar.

ITI. SILKWORM RACES AND
LINES WITH SPECIAL
FEATURES

371 Uni-bivoltine race, created at
SES-Vratza in 1959. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain with translucent yellow haemolymph.
The cocoons are cream in color, elongated
with low constriction.

PS 5Sh Bisexual androgenetic line,
created at SES-Vratza in 1996. The egg
serosa color is green and gray, chorion
color is yellow or white and the eggs are
sticky. The larvae are white in color with
marking. The cocoons are white, elongated
with constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
IpuzHauu (Average for the period 2001-2005)
(Characters) 371 PS 5m
371 PS 5Sh
1. bpoif HopManHu siilia B CHOCKata
(Number of normal eggs in laying) 47 644
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 98.09 93.35
3. JlapBen cragun, h
(Larval period duration, h) 651 688
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 187 209
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9134 88.51
6. [IporieHT Ha TOOPOKAYCCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 9775 9375
7. Terno Ha mamkyJna, mg
(Fresh cocoon weight, mg) 2031 2079
8. TerJyio Ha KONpHHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 373 434
9. CBHJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 18.36 2088
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 903 1133
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 243 336
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 85.45 90.94
13. le6enuna Ha HumIKarta, g/denier
(Filament size, g/denier) 2.38 2.84
14. JTabopaTopeH paHIeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 32.95 37.78
15. NobuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 36,36 3519
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )

238



PS 12m /JIBymosnoBa aHApOT€HETHY-
Ha JuHus, ch3naaena B OCh — Bpana mpes
1996 r. Sliimata ca chC CHUB IBAT, 3a-
JeTBamy ce, ¢ O BT Ha YEpYIKHUTE.
JlapBuTe ca Oenn ¢ Mackd W TOJYIyHUS.
[Namkynute ca Oenmn, ¢ UTWIMHIPHYHA
dbopma, cbe c1ab npexsar.

Hoana VII IlapreHoknoH, Cb3aaaEH
B OCb — Bpana mpe3 2002 r. Sfitara ca
ChC CHUB IIBSIT, C OsJ1 IBAT Ha YEpPyIKHUTE.
JlapBuTe ca Genm, 6€3 MacKul | MOTYTyHHS.
ITamkymure ca Oemu, C  OBaJHO-
SJUIICOBUIHA (hopMa.

PS 12Sh Bisexual androgenetic line,
created at SES - Vratza in 1996. The egg
serosa color is gray, chorion color is white
and eggs are sticky. The larvae are white in
color with marking. The cocoons are
white, elongated with low constriction.

Joana VP Parthenoclone created at
SES - Vratza in 2002. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white in color with
oval shape.

Cpenno 3a nepuoaa 2001 — 2005 r.

IIpuznauu (Average for the period 2001-2005)
(Characters) _PS 12w PS 12Sh
Hoana VII Joana VP
1. Bpoit HopMasHU siflIa B CHOCKaTa 589 505
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 98.29 9033
3. JlapBeH craauy, h
(Larval period duration, h) 687 782
4. [IpoxwxuTeTHOCT Ha V BB3pacT, h 195 211
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 94.28 85.14
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 98.21 94.08
7. Terno Ha mamkyJsa, mg
(Fresh cocoon weight, mg) 1973 2054
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 409 412
9. CBUJIEHOCT Ha CypOBH MALIKyJH, %
(Shell ratio, %) 20.73 20.06
10. IpmxuHa Ha KONPHUHEHATa HUIIKA, M
(Filament length, m) 1098 1135
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 328 322
12. PazmotBaemoct, %
(Reelability of cocoons, %) 84.87 89.97
13_. I[CGBJ‘II/I.Ha Ha HHUIIKATA, g/denier 269 257
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 36.88 37.83
15. lo6uB Ha marukymu ot 1 KyTuiika 6y6eHo ceme, kg 36.58 3158
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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P 28 [lapTeHOKIOH, HHTPOAYIIPAH
oT YkpaiiHa npe3 1996 r. Sfiinara ca cbe
CHB IIBST, 3aJelBally ce, ¢ Os LBAT Ha
yepynkute. Jlapsure ca 6enu, 6€3 Macku u
nonynynusa. Ilamkymure ca Oemu, c
OBATHO-CITMIICOBHTHA (hopMa.

Parthen Colon 1 [TapTeHoknoH, UH-
Tpogyuupan ot Erumer mnpes 2001 .
Sliinata ca cbC CHB LBIT, C OsI LIBAT Ha
yepynkurte. Jlapsure ca 6enu, 6e3 Macku u
nonynynua. Ilamkymure ca Oemu, c
OBATHO-CIMIICOBHTHA (hOpMa.

P 28 Parthenoclone, introduced from
Ukraine in 1996. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain. The cocoons are white in color with
oval shape.

Parthen Colon 1 Parthenoclone, in-
troduced from Egypt in 2001. The egg
serosa color is gray, chorion color is white
and eggs are sticky. The larvae are white in
color and plain. The cocoons are white in
color with oval shape.

CpeaHo 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) P28 Parthen Colon 1
P 28 Parthen Colon 1

1. Bpoit HopManHu siila B CHOCKaTa

. . 568 601
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9033 01.07
3. JlapBeH craauy, h
(Larval period duration, h) 784 771
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 209 196
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 83.19 88.64
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9348 92.59
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1888 1836
8. Terno Ha KomprHEHaTa OOBUBKA, Mg
(Cocoon shell weight, mg) 386 376
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 2044 20.48
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 1089 1003
11. Terno Ha KONpPUHEHATA HUIIKA, MZ
(Filament weight, mg) 319 293
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 88.97 85.06
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.63 2.65
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 39.69 37.24
15. o6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 3025 29 64
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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PS 46 JIsymosnoBa aHIpOreHETHYHA
nuHus, ce3nageHa B OCb — Bpama mpes
1996 r. Sliimatra ca cbC 3€IEH IBAT,
3aJIenBaIllX Ce, C XXBJIT [[BAT HAa YEPYITKHTE.
JlapBuTe ca Genm, 6€3 MacKul | MTOTYTyHHUS.
ITamkyaure ca Oemu, C  OBaJHO-
eUIICOBUIHA (hopMa.

PS 4m JIBymosnoBa aHAporeHeTHYHa
muaud, ce3fageHa B OChb — Bpana mpes
1996 r. fitnara ca cbC 3€M€H LBAT, Cpelat
Ce U ChC CHUB, 3aJICTIBAIIH CE, C JKBIT U O
BT Ha 4depymnkure. JlapBute ca Oenw, ChC
cnabo m3pa3eHyu MacKu U momyiayHus. lamr-
KyJIUTe ca Oenu, C OBATHO-IWIUHIPUYHA

¢dopma.

PS 4b Bisexual androgenetic line,
created at SES - Vratza in 1996. The egg
serosa color is green, chorion color is
yellow and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white in color with oval shape.

PS 4Sh Bisexual androgenetic line,
created at SES - Vratza in 1996. The egg
serosa color is green or gray, the chorion
color is yellow or white and the eggs are
sticky. The larvae are white in color with
low markings. The cocoons are white in
color and oval-elongated in shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
IIpusnanu (Average for the period 2001-2005)
(Characters) PS 46 PS 4m
PS 4b PS 4Sh
1. bpoif HopManHu siilia B CHOCKata 519 656
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 96.37 98.01
3. JlapBeH craauy, h
(Larval period duration, h) 699 719
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 215 218
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 94.07 0043
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 97.89 9730
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1969 2047
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 415 426
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 2107 2081
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 1329 1287
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 367 363
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 87.90 88.12
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 247 2.54
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 40.16 39.81
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 35.62 36.11
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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PS 4 MoHoBONTHHHA TTOPO/IA, HHTPO-
nymmpana ot CesepHa Kopes mpe3z 1989 r.
Siiata ca  cbC CcBemIO KasB  IIBAT,
3aJIernBaIy Ce, C JKBIT LBAT Ha YepyIKHUTE.
JlapBure ca ¢ GapxeTHa OKpacka (TSUIOTO Ha
JlapBaTa ¢ OIBETEHO THhMHO C OeNM MBHIM HA
MPEHUTE KpaWilla Ha BCEKH NPEIUICH, C
npo3upaila xbira xemonmumda). [amkynvre
Ca JXKBJITH, C OBAJTHO-CIIUIICOBUIHA (hopMa.

Bonne 517 IlonuBontvHHA mMOpOAa,
uaTponyrmpana ot CesepHa Kopes mpes
1988 r. Slitmata ca c¢bc cuBO KadsIB IIBSAT,
3aJIemBal ce, ¢ OsUT IBSAT HA YEPYIIKUTE.
JlapBute ca Oemu, 0e3 MacKu W TOYIIyHUS.
IMamkymure ca OCTPOBBPXH, KBIATO3CTICHH.

PS pure Uni-bivoltine race, intro-
duced from North Korea in 1989. The egg
serosa color is light brown, chorion color is
yellow and eggs are sticky. The larvae are
stripe in color with translucent yellow
haemolymph. The cocoons are yellow in
color with oval shape.

Bonde 517 Polivoltine race, intro-
duced from North Korea in 1988. The egg
serosa color is gray brown, chorion color is
white and eggs are sticky. The larvae are
white in color and plain. The cocoons are
spindle, yellow green.

Cpenno 3a nepuoaa 2001 — 2005 r.
IIpusnanu (Average for the period 2001-2005)
(Characters) PSu Bonne 517
PS pure Bonde 517
1. bpoit HopManHu sifna B CHOCKaTa 552 483
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 9529 9225
3. JlapBeH craauy, h
(Larval period duration, h) 675 616
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 175 165
5. ’Kusnenocr Ha 6youre, %
(Pupation rate, %) 91.95 91.65
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 96.59 93.59
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1548 1045
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg 278 115
(Cocoon shell weight, mg)
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 14.73 11.00
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 791 >28
11. Terno Ha KONpUHEHATa HULIKA, MZ 176 33
(Filament weight, mg)
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 89.49 7759
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 1.99 1.40
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 32.35 24.01
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 2950 17.68
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Par + MoOHOOMBOJTHHHA TMOPOA,
UHTpoAylHpaHa oT Snonus mpe3 1998 r.
SIiinata ca ¢cbC CUB LIBST, 3aJICMIBAIU CE, C
Ost1 UBAT Ha yepynkute. JlapBute ca Genwy,
0e3 Macku U TOJYJIyHUS, C Mpo3Hpalia
xbaTa xemonuMpa. Ilamkynure ca KbiarTy,
¢ IUJIUHAPHYHA dopMa.

IManpon Tpu ceHHA moOpona, UH-
TponyuupaHa oT Smonus mnpe3 1998 r.
Siinara ca cbc cUBO-Ka(sIB LBSIT, 3aJICIIBALIN
ce, ¢ Osu1 uBAT Ha uyepynkure. Jlapsute ca
Oemu, 0e3 Macku u Toy TyHusI. [lamkymaTe
ca OCTPOBBPXHU U C KPEMAB IIBSIT.

Par + Uni-bivoltine race, introduced
from Japan in 1998. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain with translucent yellow haemolymph.
The cocoons are yellow in color and
elongated.

Shandon Three moulter race, in-
troduced from Japan in 1998. The egg
serosa color is gray brown, chorion color is
white and eggs are sticky. The larvae are
white in color and plain. The cocoons are
spindle with cream color.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Par + [Tangon
Par + Shandon
1. Bpoii HopManHu siina B CHOCKaTa 449 344
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 93.01 9236
3. JlapBeH craauy, h
(Larval period duration, h) 644 332
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 175 124
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 85.08 9250
6. IIponeHT Ha 10OPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 94.88 90.96
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1564 754
8. Terno Ha KomprHEHaTa OOBUBKA, Mg 209 79
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 13.36 1048
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 703 465
11. Terno Ha KONpPUHEHATA HUIIKA, MZ 166 61
(Filament weight, mg)
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 88.58 8122
13. Jlebenuna Ha HUIUKaTa, g/denier 212 118
(Filament size, g/denier) ) )
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 29.25 25.63
15. o6uB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 2476 12.89
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Haiizo [lonuBonTuHHA TOpOJA, WH-
Tponyuupana oT Smonus mpe3 1998 r.
Sitatra ca cbC 3eneHO-KasB  IBAT,
3aJIeNBAIlH CE, C KBJIT LBAT HAa YEPYIIKUTE.
JlapBute ca 6enu, ¢ MacKy U MOIYJIyHHUS, C
nposupama xemonuMmda. Ilamkynure ca
OCTPOBBPXHU ChC 3€JCHO-KBJIT I[BSAT.

China MoHOOMBONTHHHA TOPOJA,
uHTponynupana ot Kwurail mpes 1971 r.
Sitnara ca cbe 3€NeH IBAT, 3aJeNBall| Ce,
C XKBIT IBAT Ha yepynkute. Jlapsure ca
0emnu, ¢ MacKH M IOJYJIyHHUs, C Ipo3upalia
*KbiaTa xemonmMpa. Ilamkynure ca cbe
3€JICHO-XKBAT LBAT, C IMIMHAPHUYHA QopmMa
C TpexBar.

Daizo Polivoltine race, introduced
from Japan in 1998. The egg serosa color
is green brown, chorion color is yellow and
eggs are sticky. The larvae are white in
color with marking and with translucent

haemolymph. The cocoons are green
yellow in color and spindle.
China Uni - bivoltine race,

introduced from China in 1971. The egg
serosa color is green, chorion color is
yellow and eggs are sticky. The larvae are
white in color with marking and with
translucent yellow haemolymph. The
cocoons are green yellow, elongated with
constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) Jaiizo China
Daizo China
1. Bpoif HOpManHu siilia B CHOCKaTta
. . 388 535
(Number of normal eggs in laying)
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 88.11 93.33
3. JlapBeH craauu, h
(Larval period duration, h) 614 653
4. IlpoawsmxutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 173 163
5. XKusuenocrt Ha Oyoure, %
(Pupation rate, %) 88.75 93.05
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 93.97 96.60
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1023 1694
8. Terno Ha KonprHEHaTa 0OBUBKA, Mg 124 215
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBU MalIKyId, %
(Shell ratio, %) 12.12 12.69
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 406 678
11. Terno Ha KONPUHEHATA HUILIKA, MZ g4 173
(Filament weight, mg)
12. PazmoTBaemoct, %
(Reelability of cocoons, %) 7445 88.19
13. Jlebenuua Ha HUIUKaTa, g/denier
(Filament size, g/denier) 1.85 229
14. JTabopaTopeH paHaeMaH Ha CypoBa KOIPHHA, %o
(Silk ratio, %) 24.71 33.04
15. obuB Ha mamkyu ot 1 kyTuiika 6yoeHo ceme, kg 16.01 2941
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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Jena MoHOOMBONTHHHA TIOpOna, WH-
Tpomyimpana or Asctpus npe3 1971 1.
Slimara ca ¢hC CBETJIO CHB LIBST, 3aJICIBalLA
ce, ¢ Osu1 uBAT Ha uepynkure. JlapBure ca
Oem, cbc cmabo W3paeHW Macku |
HOJyJIyHHS, C IIPO3KpAILa JKbJITa XeMoaMa.
TTamkymure ca CbC 37aTUCTO KBAT UBIT U
ITMHIPHYHA (hOpMa, ChC cr1ad IpexBar.

Tg MoHOOHBONTHHHA TIOPOZa, UHTPO-
nyuupana ot Wramust npe3 1971 r. Sitnara ca
ChC CHB IIBST, 3AJICTIBAIIM C€, C OsUT LBST HA
yepynkure. Jlappure ca Oeny, CbC CHIIHO
M3pa3eHy MacKH ¥ TOMYIIyHHsI, C Mpo3upala
xbiTa Xemoiumda. [Namkynure ca ¢ kpemas
IBAT W LWwIMHApH4Ha ¢(opma, cbc cnab
MPEXBAT.

Jena Uni-bivoltine, introduced from
Austria in 1971. The egg serosa color is light
gray, chorion color is white and eggs are
sticky. The larvae are white in color with low
marking and with translucent yellow
haemolymph. The cocoons are golden

yellow in color, elongated with low
constriction.
Tg Uni-bivoltine race, introduced

from Italy in 1971. The egg serosa color is
gray, chorion color is white and eggs are
sticky. The larvae are white in color with
high marking and with translucent yellow
haemolymph. The cocoons are cream in
color, elongated with low constriction.

Cpeano 3a nepuoaa 2001 — 2005 r.
Ipusnann (Average for the period 2001-2005)
(Characters) Jena Tg
Jena Tg

1. bpoii HopManHu fifla B CHOCKaTa 568 565
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 94.98 96.20
3. JlapBeH craauy, h
(Larval period duration, h) 663 658
4. IlpogwsixkuTenHocT Ha V BB3pacT, h 187 185
(V" instar duration, h)
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 97.07 93.24
6. IIpoueHT Ha NOOPOKAYECTBEHNU MALIKYIIH
(Good quality cocoons, %) 9826 98.44
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1758 1828
8. Teryio Ha KONpHHEHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 322 352
9. CBUJIEHOCT Ha CypOBH MaLIKyJH, %
(Shell ratio, %) 18.32 19.26
10. /IpmxuHa Ha KOIPUHEHATa HUIIKA, M
(Filament length, m) 770 897
11. Terno Ha KONpUHEHATa HUIIKA, MZ
(Filament weight, mg) 196 301
12. PazmotBaemoct, %
(Reelability of cocoons, %) 83.33 88.39
13. lebenuna Ha HUMKara, g/denier
(Filament size, g/denier) 2.29 3.02
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 31.06 35.63
15. lo6uB nHa naumkynu ot 1 Kytuiika 6yoeHo ceme, kg 32,40 3278
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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1 A-1 MoHOOHBONTHHHA TIOPOJA, Ch3-
nmanena B OCb - Bpaua npe3 1971 r. Siiara
ca ChC CBETJIOXKBIT BT, 3aJICMBAIIU CE, C
Osu1 11BAT Ha uepynkute. JlapBure ca Oenu che
3eOpoBuaHA OKkpacka. [lamkymmre ca 6emm, ¢
IIITHHAPHUIHA (OpMa, C TIpeXBar.

1 A-2-1 MoHOOHUBOITHHHA TTOPOJIA, Ch3-
nmanena B OCb - Bpana npe3 1971 r. Sitnara
ca CbC CBETJIOXBIT BT, 3aJICMBAIIU CE, C
Osu1 1BAT Ha uepymkuTe. Jlapeute ca 6enu 6e3
Macku 1 nomynyHus. [lamkymre ca 6emm, ¢
IMIITHHIPHUIHA (hOpMa, ChC CJ1ad TIpexBar.

1 A-1 Uni — bivoltine race, created
at SES - Vratza in 1971. The egg serosa
color is light yellow, chorion color is white
and eggs are sticky. The larvae are white in
color with zebra marking. The cocoons are
white in color, elongated with constriction.

1 A-2-1 Uni — bivoltine race, created
at SES - Vratza in 1971. The egg serosa
color is light yellow, chorion color is white
and eggs are sticky. The larvae are white in
color and plain. The cocoons are white in
color, elongated with low constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) 1 A-1 1 A-2-1
1 A-1 1 A-2-1

1. Bpoit HopMaITHH siiIla B CHOCKaTa

. . 539 496
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) 93.39 9391
3. JlapBeH craauy, h
(Larval period duration, h) 674 710
4. [IpoawsxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 194 193
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 86.50 0138
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 9123 98.24
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1942 2047
8. TerJio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 379 368
9. CBUJICHOCT Ha CypOBH MaIIKYJH, %
(Shell ratio, %) 19.52 17.97
10. IpmKxrHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 948 231
11. Terno Ha KoIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 278 293
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 84.68 84.53
13_. HCGGJ‘[I/I.Ha Ha HHUIIKATa, g/denier 264 785
(Filament size, g/denier)
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 30.70 32.75
15. [lo6uB Ha namkymnu ot 1 Kytuiika 6yoeHo ceme, kg 3138 3588
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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1 A-2-11 Mono6uBOATHHHA TTOPO/IA,
cp3aageHa B OCb — Bpana npes 2001 r.
Sitnata ca cbC CBETJIOXKBAT M CHB LBAT,
3aJIenBaIly ce, ¢ OsUl LBAT Ha YEpyNKHTE.
JlapBuTe ca Genm 63 MacKu W MOTYITyHHS.
[Mamkynute ca Oenu, ¢ IUIMHIPUYHA
(dhopmMma, ¢ mpexBar.

E 26 MoHoOHBONITHHHA TIOPOAA, HH-
Tpogyuupana ot Erumer mnpes 2001 r.
SituaTa ca cbe 3eN€H LBAT, 3aJICBALIH CE,
C XKBJIT LBAT Ha udepynkure. Jlapsure ca
Oenmn, 0Oe3 Mackh ¥ TIONYJIyHHSA, C
npo3upama xemonumda. Ilamkynure ca
CbC 3JaTUCTO JKBAT LBAT, U C OBAJHO-
UTHHIpUYHA opMma.

1 A-2-II Uni-bivoltine race, created
at SES - Vratza in 2001. The egg serosa
color is light yellow or gray, chorion color
is white and eggs are sticky. The larvae are
white in color and plain. The cocoons are
white in color, elongated with constriction.

E 26 Uni — bivoltine race, intro-
duced from Egypt in 2001. The egg serosa
color is green, chorion color is yellow and
eggs are sticky. The larvae are white in
color and plain with translucent
haemolymph. The cocoons are golden
yellow in color and oval-elongated in
shape.

Cpeano 3a nepuoaa 2001 — 2005 r.
IIpusnanu (Average for the period 2001-2005)
(Characters) 1 A-2-11 E 26
1 A-2-11 E 26

1. bpoif HopManHu siilia B CHOCKata
(Number of normal eggs in laying) 490 44
2. JlronumocT Ha sinara, %
(Eggs hatchability, %) 94.65 96.63
3. JlapBeH craauy, h
(Larval period duration, h) 686 397
4. IlpoawikutenHocT Ha V Bb3pacT, h
(V" instar duration, h) 193 149
5. Xusnenoct Ha Gyoure, %
(Pupation rate, %) 92.35 93.00
6. [IpoueHT Ha JOOPOKAYECTBEHHU MALIKYIIH
(Good quality cocoons, %) 97.95 0777
7. Terno Ha namkyJia, mg
(Fresh cocoon weight, mg) 1976 1647
8. Terno Ha KonpuHeHaTa 0OBUBKA, Mg
(Cocoon shell weight, mg) 379 220
9. CBHIIEHOCT Ha CypOBH MAIKyJH, %o
(Shell ratio, %) 1918 13.36
10.. JlbKuHa Ha KONIPUHEHATa HUILKA, M 905 711
(Filament length, m)
11. Terno Ha KONpUHEHATa HULIKA, MZ
(Filament weight, mg) 286 175
12. PaamoTBaemoct, %
(Reelability of cocoons, %) 86.44 88.10
13. lebenuua Ha HUMKata, g/denier
(Filament size, g/denier) 285 2.21
14. JIabopaTopeH paHJeMaH Ha CypoBa KOIpuHa, %
(Silk ratio, %) 34.90 31.96
15. 1o6uB Ha mamkynu ot 1 kyTuiika 6ybeno ceme, kg 34.54 29.59
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 27 MoHOoOHMBONITHHHA TIOPOJA, UH-
Tpogyuupana ot Erumer mpes 2001 .
SIiinata ca ¢cbC CUB LIBST, 3aJICIIBAIU CE, C
Os1 UBAT Ha yepynkute. JlapBute ca Genwy,
0e3 Macku U TOJYJIyHHUs, C Mpo3Hpalia
xemonumda. Ilamkynure ca ¢ oOBaJIHO-
WIHHIPUYHA HOPMA, C PO30B IIBST.

E 28 MoHoOHBONITHHHA TIOPOAA, HH-
Tpogyuupana ot Erumer mpes 2001 r.
Sitnara ca cbe 3€NeH BT, 3aJeNBall| Ce,
C XKBIT IBAT Ha yepynkure. Jlapsure ca
0enu, ¢ MacKH M IONYyJIyHHUs, C Ipo3Hpalia
xemonuMmda. [lamkynure ca cbc 3eleHO
JKBIT LBAT, C LNTHMHAPUYHA (JOpMa, C IPEXBAT.

E 27 Uni-bivoltine race, introduced
from Egypt in 2001. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color and
plain with translucent haemolymph. The
cocoons are pink in color and oval-
elongated in shape.

E 28 Uni-bivoltine race, introduced
from Egypt in 2001. The egg serosa color
is green, chorion color is yellow and eggs
are sticky. The larvae are white in color
with marking and translucent haemo-
lymph. The cocoons are green yellow in
color, elongated with constriction.

Cpenno 3a nepuoaa 2001 — 2005 r.
[pusnauu (Average for the period 2001-2005)
(Characters) E 27 E 28
E 27 E 28
1. Bpoit HopMaJHU siflIa B CHOCKaTa
. . 557 498
(Number of normal eggs in laying)
2. JlronmumocT Ha sinarta, %
(Eggs hatchability, %) o175 96.62
3. JlapBeH craauu, h
(Larval period duration, h) 651 674
4. [IpoxbxuTeTHOCT Ha V BB3pacT, h
(V" instar duration, h) 177 184
5. XKuznenoct Ha Oyoure, %
(Pupation rate, %) 9350 84.16
6. [IporieHT Ha TOOPOKAYECCTBCHHU MAIIKYIIH
(Good quality cocoons, %) 97.64 94.45
7. Terno Ha namkyJsa, mg
(Fresh cocoon weight, mg) 1789 1896
8. Teryio Ha KONpHHEHATa OOBUBKA, Mg
(Cocoon shell weight, mg) 256 287
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 14.31 15.14
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 713 896
11. Terno Ha KoIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 211 208
12. PasmotBaemocrt, %
(Reelability of cocoons, %) 84.07 83.83
13. Jlebenuna Ha HUIUKaTa, g/denier
(Filament size, g/denier) 2.66 2.10
14. JTaboparopeH paHIeMaH Ha CypoBa KOIpHHa, %
(Silk ratio, %) 29.61 29.79
15. [lo6uB Ha namkymnu ot 1 KyTHiika 6yoeHo ceme, kg 30.69 30.84
(Fresh cocoon yield by 1 box of silkworm eggs, kg) ) )
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E 29 MonoOHBONTHHHA TOpPOJa, WH-
Tponyuupana or Erumer mnpes 2001 r.
Slittiata ca cbC CHUB LIBAT, 3ajICMBaIllM Ce, C
Osu1 uBAT Ha uepymnkure. Jlapsute ca Genw,
0e3 Macku W TIONYJIYHHS, C Tpo3uparia
xemomuma. [lamkynure ca OTBBH PO30BH,
a OTBBTPE JKBIATH Ha IBIT C OBAIHO-
LUIHHAPUYHA GopMa.

E 30 MonoOHBONTHHHA TOpPOAA, HH-
Tpoayuupana ot Erumer mnpe3s 2001 r.
Sl¥mara ca chC CHB IIBST, HE 3aJICIIBAIIM CC, C
01 uBAT Ha yepynkute. JlapBure ca ¢
OapxeTHa puCyHKa (TSJIOTO Ha JlapBara €
OLIBETEHO THMHO C 0€JM MBUIIM Ha MPEIHUTE
KpauIla Ha Bceku mpenuieH). [lamkynure ca
c Onmeno 3enmeH LBAT M C LWIMHAPUYHA
(hopma, C TIpexBar.

E 29 Uni-bivoltine race, introduced
from Egypt in 2001. The egg serosa color
is gray, chorion color is white and eggs are
sticky. The larvae are white in color, plain

with  translucent

haemolymph.

The

cocoons are pink outside and yellow inside
with oval-elongated shape.

E 30 Uni-bivoltine race, introduced
from Egypt in 2001. The egg serosa color
is gray, chorion color is white and eggs are
non sticky. The larvae are stripe in color.
The cocoons are light green in color,
elongated with constriction.

Cpeano 3a nepuoaa 2001 — 2005 r.
Mpusnauu (Average for the period 2001-2005)
(Characters) E 29 E 30
E 29 E 30

1. Bpoit HopMaJHU siflIa B CHOCKaTa 519 521
(Number of normal eggs in laying)
2. JIronumocT Ha sinara, %
(Eggs hatchability, %) 9744 93.67
3. JlapBeH craauy, h
(Larval period duration, h) 296 689
4. IlpogwsxkuTenHocT Ha V BB3pacT, h
(V" instar duration, h) 129 198
5. Kusnenocr Ha 6youre, %
(Pupation rate, %) 91.50 90.50
6. IIponeHT Ha 1OOPOKAYECTBEHH MALIKYIIN
(Good quality cocoons, %) 9%6.74 94.97
7. Terno Ha namkyJja, mg
(Fresh cocoon weight, mg) 1531 2032
8. Terno Ha KomprHEHaTa 0OBUBKA, Mg 211 349
(Cocoon shell weight, mg)
9. CBUJICHOCT Ha CypOBH MaIIKYJIH, %
(Shell ratio, %) 13.78 17.18
10. IpmKxuHa Ha KOTIPUHEHATa HUILKA, M
(Filament length, m) 671 939
11. Terno Ha KOIIpUHEHATA HUILIKA, MZ
(Filament weight, mg) 176 240
12. PazmotBaemoct, %
(Reelability of cocoons, %) 86.24 83.04
13. Jlebenuua Ha HUIIKaTa, g/denier
(Filament size, g/denier) 2.36 2.30
14. JlabopaTopeH paHIeMaH Ha CypoBa KonpuHa, %
(Silk ratio, %) 29.57 30.39
15. 1o6uB Ha mamkynu ot 1 kyTuiika Oyoeno ceme, kg 2729 34.44
(Fresh cocoon yield by 1 box of silkworm eggs, kg) )
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eLocal populations
eBilateral exchange
eForeign commercial hybrids

Data concerning the origin

CATALOGUING of the resources
l accessions
CHARACTERIZATION and The characters concerning egg,
EVALUATIO N study larva and cocoon are studied
2-3 years

o Origin of the races
CLASSIFICATION e Biological and technological
characters

A

UTILIZATION

A 4 A 4

eTo obtain new
breeds To obtain
eImprovement commercial
of the existent hybrids
races
A4 A 4
Specific Single or
breeding double
methods crossing

®ur. 1. C’L6I/IpaHC, NOAABPIKAHEC M OL€HKA HAa TCHETUYHUTE PECYpCU NPU KONPUHCHATA

nenepyzaa B buirapus.
Fig. 1. Collection, maintenance and evaluation of silkworm germplasm resources in

Bulgaria.
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Before incubation

Plots of eggs _

Incubation
(8-10 batches mixed)

Young and adult larvae rearing

(selection of assessions

accordingo the characteristics — >
of lawval stage)

200 larvae/batch

Cocoon harvesting and selection
(quantitative criteria of _—
selection: shape, size, color)

Obtaining 180 cocoons

Cocoon harvesting and

selection(30 females and ~———»
males)

Establishing the shell ratio

Drying of 30 cocoons to ~ —p
determine the filament

length

Random crossingof the
moths

Laying obtaining (21

. —_—
lyings)
Pebrine
Selection after Inspection
oviposition _ >

21

I 1I 101 B
1 1I 110 0 I
1 II 00 0 I
180 cocoons
P ¥ P P
2 3 21
2 3 21

@ur. 3. MeToj 3a moaIbpkaHe HA MOPOAUTE OT reHO(OHIa HA KONMPUHEHATA Menepyaa B

P Briarapus

Fig. 3. Method of silkworm germplasm accessions maintenance in Bulgaria.



®ur. 4. OTrekIaHe HA TOPOJNUTE OT TeHO(DOH/IA B CIIEIMATHA €TaKEPKH C MOBUKHH
paMKmu.
Fig. 4. Silkworm genetic resources larvae rearing on special shelves with movable trays.

®ur. 5 u 6. CHacsHe Ha SUTATA OT MENEPYIUTE BbpPXY CHEIUAJIHA KapTOHH.
Fig. 5 and 6. Egg laying by the moths on special cartoons.



®ur. 7. Siina ¢bC CUBO3EJICH LBST ®ur. 8. Siina cbC 3eJICHOCUB LIBAT
Fig. 7. Eggs with gray-greenish color Fig. 8. Eggs with green-grayish color

@ur. 9. Sitna ¢ kaggB IBAT Qnr. 10. Sitra C KBJIT IBAT
Fig.9. Eggs with brown color Fig. 10. Eggs with yellow color

®ur. 11. fifna npu MapkrpaHa 1o mnoJj nopojga
Fig. 11. Eggs in sex-limited for egg color breed



®ur. 12. Bybu ¢ ThHKO-yIbKEHA (hopma ®ur. 13. Bybu ¢ nebeo-ckbceHa Gpopma Ha

HA TSUTOTO TSIOTO
Fig. 12. Silkworm larvae with thinner and Fig. 13. Silkworm larvae with thicker and
longer body shape shorter body shape

®ur. 14. Bybu ¢ apebHa Gopma Ha TSIIOTO @ur. 15. Byou ¢ XBJIT IBSIT HA KOPEMHUTE

Fig. 14. Silkworm larvae with smaller body Kpauka

shape Fig. 15. Silkworm larvae with yellow bdom-
inal legs color

®ur. 16. bybu 6e3 okpacka @ur. 17. ByOu ¢ HACUTEHW MACKH W IIOJTYJIyHUS
Fig. 16. Plain silkworm larvae Fig. 17. Silkworm larvae with normal markings



®ur. 18. Bybu ¢ mo-6iequ Macku u
HOJTyJTyHHSI
Fig. 18. Silkworm larvae with pale marking

®ur. 20. Byou cbc 3e6poBHUIHA OKpaCKa U C
MAaCKH ¥ TOJIYJIyHUS

Fig. 20. Silkworm larvae with zebra mark-
ing, combined with crescent and stars

®ur. 22. TTamkyim ¢ oBaHa hopma
Fig. 22. Cocoons with oval shape

®ur. 19. Bybu cbe 3¢0poBHIHA OKpacka
Fig. 19. Silkworm larvae with zebra mark-
ing

a8
.

k.

@ur. 21. Bybu ¢ bapxeTHa OKpacka
Fig. 21. Silkworm larvae with striped mark-
ing

®ur. 23. TTamkyym ¢ yIbJDKEHO-OBAJTHA

dhopma
Fig. 23. Cocoons with elongated - oval shape



Our. 24. TMamkyau ¢ yasokeHa Gpopma ®ur. 25. TMamkyim ¢ yIbJDKeHA C MPEXBAT
Fig. 24. Cocoons with elongated shape hopma
Fig. 25. Cocoons with elongated with con-
striction shape

®ur. 26. [Tamkynu ¢ BpeTeHoBUIHA opma.  Dur. 27. [Tamkyau cbC 3eJIeH BT
Fig. 26. Cocoons with spindle shape Fig. 27. Cocoons with green color

| . p
®ur. 28. TTamkyau ¢ XbIATO-3EJICH BT ®ur. 29. TTamkyau ¢ XBAT MBAT
Fig. 28. Cocoons with yellow-green Fig. 29. Cocoons with yellow color

color



®ur. 30. TTamkynu CbC 3IaTUCTO-KBIT @ur. 31. [Mamkyygu ¢ pO30B IBSIT

IBSIT Fig. 31. Cocoons with pink color
Fig. 30. Cocoons with golden yellow color

®ur. 32. [Tamkynu ¢ KpemMas IBIT
Fig. 32. Cocoons with cream color

@ur. 39. [Mamkyau Ha mOpoaa OT @ur. 40. TTamkynm Ha IOPOAA OT KUTHCKH

ANOHCKH THIT THII
Fig. 39. Cocoons of Japanese type silk- Fig. 40. Cocoons of Chinese type silkworm

worm breed breed
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@ur. 33. Cxema 3a cenexnus Ha guaus Cymepl/11
Fig. 33. Chart for the breeding of silkworm line Superl/11
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Our. 34. Cxema 3a ceyieknus Ha yucTaTa JIuHUSI Xeonp 1/18
Fig. 34. Chart for the breeding of pure line Hebar 1/18
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®ur. 35. Cxema 3a ceseknus Ha mopomata Bpama3s
Fig. 35. Chart for the breeding of Vratza35 pure line
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F\

Summer 1987
Fz

Autumn 1987
F

Spring 1988
Ft

Summer 1988
Fs

Autumn 1988
F

Spring 1989
Fv

Summer 1989
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Autumn 1989
F
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@ur. 36. Cxema 3a CeJIeKIUs Ha MAPKUPAHHU I10 IIOJI TOPOIN
Fig. 36. Chart for breeding of sex-limited silkworm breeds



Breeding Scheme

Mixed Batch
1995-1996
I
I I I |
Inbred Line 1 Inbred line 2 Inbred Line 3 Inbred Line 4
1997 1997 1997 1997
F2 F2 F2 F2
1997 1997 1997 1997
F3 F3 F3 F3
1998 1998 1998 1998
F4 F4 F4 F4
1998 1998 1998 1998
Poor Combiner Best Combiner Very Good Combiner| | Average Combiner
Discarded Grand Parent 2 Grand Parent 1 Discarded
General Combining
Ability Test
G
Selection
G, Offspring
1999 - 2000

®ur. 37. Cxema Ha ceyieKIus ¢ IpUiarane Ha KOMIIOThPHU MPOrpaMu
Fig. 37 Chart for silkworm breeding by the help of computer programs
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Origin of the accessions from the silkworm germplasm, maintaned in
Bulgaria

ol19

D Avstria

B Azerbaidjan
OBulgaria
OChina
EEgypt

O Georgia
Wltaly
OJapan
BWMadagascar
EN. Korea
OS. Korea
ERomania

W Syria

W Ukraine

W Uzbekistan
W Vietnam

®ur. 41. ITpousxon Ha mopoauTe OT TeHO(OHTa HA KONUpaHeHaTa nenepyaa B boiarapus
Fig. 41. Origin of the accessions from the silkworm germplasm, maintained in Bulgaria

Silkworm germplasm accessions distribution according to the number of
normal eggs in the lying character values

[ mTill 400

m400-450
0450-500
0500-550
m550-600
m600-650
m650-700
oMore 700

®ur. 42. Pasnpenenenue Ha MOPOOUTE OT FeHO(OHIA MO0 OTHOIICHUE CTOMHOCTUTE HA
MpU3HaKa OPOW HOPMAJIHU SHIAa B CHOCKATa

Fig. 42. Silkworm germplasm accessions distribution according to the number of normal
eggs in the laying character values



Silkworm germplasm accessions distribution according to the eggs
hatchability character values

ETill 80 %
W80-85 %
085-90 %
090-95 %
W More 95 %

®ur. 43. Pasnpenesenue Ha TOPOANUTE OT FEHO(POHIA 10 OTHOIIEHUE CTOMHOCTHUTE Ha

MPU3HAKA JIFOMAMOCT Ha OyOeHOTO ceme
Fig. 43. Silkworm germplasm accessions distribution according to the egg hatchability

character values

Silkworm germplasm accessions distribution according to
the larval period duration character values

OTill 550 h
E600-650 h
[0600-650 h
[0650-700 h
E700-750 h

OMore 750 h

®ur. 44. Pasnpenenenre Ha MOPOAUTE OT reHO(MOHIa O OTHOIIIEHWE CTORHOCTHUTE Ha

MPU3HAKA TPOIBIDKUTEITHOCT Ha JIAPBEHUS MEPUOJT
Fig. 44. Silkworm germplasm accessions distribution according to the larval period dura-

tion character values




Silkworm germplasm accessions distribution according to
the fifth duration character values

OTill 160 h
E160- 170 h
0170-180 h
[0180-190 h
H190-200 h
OMore 200 h

®ur. 45. Pasnpenenenue Ha MOPOAUTE OT TeHO(OHIA IO OTHOIIIEHWE CTOMHOCTUTE HA
MPU3HAKA TPOABJDKUTEITHOCT HA MeTa BB3PACT

Fig. 45. Silkworm germplasm accessions distribution according to the fifth instar duration
character values

Silkworm germplasm accessions distribution according to
the pupation rate character values

ai1s6

OTill 85 %
H85-90 %
090-95 %
OOMore 95 %

®ur. 46. Pasnpenenenue Ha MOpoOaUTEe OT FeHO(OHA MO OTHOIICHUE CTOMHOCTUTE HA
MPU3HAKA KU3HEHOCT Ha Oyoute

Fig. 46. Silkworm germplasm accessions distribution according to the pupation rate char-
acter values



Silkworm germplasm accessions distribution according to
the good quality cocoons percentage character values

a9

OTill 92 %
[92-94 %
094-96 %
096-98 %
EMore 98 %

®ur. 47. Pasnpenenenue Ha MOPOAUTE OT TeHO(OHIA IO OTHOIIIEHWE CTOWHOCTUTE HA
MPU3HAKA TPOICHT Ha TOOPOKAUYECTBCHUTE IAIIKYJIH

Fig. 47. Silkworm germplasm accessions distribution according to the good quality
cocoons percentage character values

Silkworm germplasm accessions distribution according to the
fresh cocoon weight character values

ost

ETill 1600 mg
E1600-1700 mg
001700-1800 mg
001800-1900 mg
o17 H1900-2000 mg
[2000-2100 mg
H2100-2200 mg
02200-2300 mg
B More 2300 mg

W14

®ur. 48. Pasnpenenenue Ha MOpoOOUTEe OT FeHO(OHA 10 OTHOIICHUE CTOMHOCTUTE HA
MPU3HAKA TEIJIO Ha CYPOBUST ITAIIKYJI

Fig. 48. Silkworm germplasm accessions distribution according to the fresh cocoon weight
character values



Silkworm germplasm accessions distribution according to the
cocoon shell weight character values

ETill 300 mg
[300-350 mg
[00350-400 mg
[0400-450 mg
W450-500 mg
OMore 500 mg

®ur. 49. Pasnpenenenue Ha MOPOIUTE OT TeHO(OHIA IO OTHOIIICHWE CTOMHOCTUTE HA

MpU3HAKA TErIO HA KOMPUHEHATa OOBUBKA
Fig. 49. Silkworm germplasm accessions distribution according to the cocoon shell weight

character values

Silkworm germplasm accessions distribution according to
the cocoon shell percentage character values

OTill 18 %
E18-19 %
019-20 %
020-21 %
W21-22 %
022-23 %
EMore 23 %

®ur. 50. Pasnpenenenue Ha mopoguTe OT reHO(OHA MO OTHOIICHUE CTOMHOCTUTE HA

MPU3HAKA CBUJICHOCT HA CYPOBHSIT MAIITKYJ
Fig. 50. Silkworm germplasm accessions distribution according to the cocoon shell per-

centage character values



Silkworm germplasm accessions distribution according to
the cocoon filament length character values

OTill 700 m
[E700-800 m
0d800-900 m
0900-1000 m
E1000-1100 m
Od1100-1200 m
W1200-1300 m
O1300-1400 m
B More 1400 m

®ur. 51. Pasnpenenenue Ha MOPOAUTE OT TeHO(OHIA IO OTHOIIIEHWE CTOWHOCTUTE HA
MIPU3HAKA IBJDKMHA HA MAIIKYJIHATa HUIIKA

Fig. 51. Silkworm germplasm accessions distribution according to the cocoon filament
length character values

Silkworm germplasm accessions distribution according to
the cocoon filament weight character values

OTill 250 mg
[250-300 mg
[1300-350 mg
[1350-400 mg
EMore 400 mg

®ur. 52. PasnpeneneHue Ha MOPOOUTE OT FeHO(OHA MO0 OTHOIICHUE CTOMHOCTUTE HA
MPU3HAKA TEIJIO Ha MAIIKYJIHATA HUIITKA

Fig. 52. Silkworm germplasm accessions distribution according to the cocoon filament
weight character values



Silkworm germplasm accessions distribution according to
the reelability character values

O146

OTill 75 %
m75-80 %
[180-85 %
[085-90 %

B More 90 %

®ur. 53. Pasnpenenenue Ha MOPOAUTE OT TeHO(OHIA IO OTHOIIICHWE CTOMHOCTUTE HA

MpU3HAKa PAa3MOTBAEMOCT
Fig. 53. Silkworm germplasm accessions distribution according to the reelability character

values

Silkworm germplasm accessions distribution according
to the filament size character values

OTill 2 denier
[2,0-2,2 denier
[02,2-2,4 denier
02,4-2,6 denier
M2,6-2,8 denier
[2,8-3,0 denier
3,0-3,2 denier
O More 3,2 denier

®ur. 54. PasnpeneneHue Ha MOPOOUTE OT FeHO(OHA MO OTHOIICHUE CTOMHOCTUTE HA

Mpu3HaKa nebesinHa Ha MAIIKyJIHATa HUIIKA
Fig. 54. Silkworm germplasm accessions distribution according to the filament size char-

acter values



Silkworm germplasm accessions distribution according to
the raw silk percentage character values

@Till 35 %
E35-37 %
037-39 %
039-41 %
W41-43 %
OMore 43 %

®ur. 55. Pasnpenenenue Ha MOPOAUTE OT TeHO(OHIA IO OTHOIIIEHWE CTOWHOCTUTE HA

npu3Haka JabopaToOpeH paHieMaH Ha KOIPUHA
Fig. 55. Silkworm germplasm accessions distribution according to the raw silk percentage

character values

Silkworm germplasm accessions distribution
according to the fresh cocoon yield by one box of
silkworm eggs character values

[ Till 20 kg
[20-25 kg
025-30 kg
030-35 kg
3540 kg
O More 40 kg

®ur. 56. Pasnpenenenue Ha mopoguTe OT reHO(OHA MO0 OTHOIICHUE CTOMHOCTUTE HA

Ipu3HaKa JOOMB Ha MAIIKyJU OT eIHa KyTuuka OyOeHo ceme
Fig. 56. Silkworm germplasm accessions distribution according to the fresh cocoon yield

by one box of silkworm eggs character values
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