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Introduction: In general, in silkworm breeding, a set of traits including production traits related to
produced cocoon, reproductive traits, and resistance or survival traits are of particular importance,
which are directly related to the profits of this profession. Considering the production of new
silkworm hybrids in China, as the hub of the world's silkworm industry, and the existence of
international connections for the annual import of some of these hybrids into the country, it is
necessary to evaluate the performance of existing hybrids in Iran in comparison with imported
hybrids from Chian in terms of various economically important traits. So that correct decisions can
be made to replace imported hybrids with domestic hybrids, and to select the most appropriate type
of hybrid in terms of functional traits and to determine the priority of imports. In the present study,
performance of Iranian commercial silkworm hybrids, including old and new commercial hybrids,
along with hybrids imported from China, was investigated for the most important production,
reproduction and longevity traits. Given the 80% share of dependence on imported hybrid seeds, the
importance of imported hybrid types is very essential. Therefore, given the country's foreign
exchange restrictions, a large effort is made every year to provid imported hybrid seeds.

Materials and methods: Six old Iranian commercial hybrids including 104x103, 103x104,
154x151, 151x154, 154x153 and 153x154, nine new Iranian commercial hybrids including
IRA2xIRA3, IRA2XIRA9, IRA2xIRA1l, IRA3x IRA2, IRA3XIRA4, IRA4XIRA3, IRATXIRA4,
IRA11xIRA4, IRA9XIRA2, IRA11XIRA2, IRA4xIRAT and IRA4xIRAL1 along with nine hybrids
imported from China including SxM, MxS, BxQ, QxB, BBxQA, QAxBB, 7532x781, Lianggang
No2 and Guican No5 were reared in a completely randomized design with four replications of 200
larvae and their performance for the studied traits (including hatching percentage (HA), mean
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weight of a best cocoon (MWBC), mean weight of a best cocoon shell (MWBCS), percentage of a
best cocoon shell (PBCS), total cocoons weight produced per 25,000 larvae (TCW), number of
cocoons per liter (NCPL), weight of cocoons per liter (WCPL) and mortality rate (MR) was
recorded. The generalized linear models (GLM) procedure of SAS software version 9.4 was used
for statistical analysis. Data obtained in respect of the studied traits were subjected for further
analysis by a multiple trait evaluation index (E.l.) using the following formula: E.l. = (A-B/Cx10) +
50, where A is value of a particular hybrid for particular trait, B is mean value for a particular trait
of all the hybrids, C is standard deviation of a particular trait for all the hybrids, 10 is standard unit
and 50 is fixed value. Minimum / average of the E.I. value fixed for selection of a hybrid is >50.
Results and discussion: The results of comparing the averages showed that there was a significant
difference between the hybrids for all investigated traits (P<0.01). The minimum and maximum
values of the traits are not the same in different hybrids and some hybrids show higher performance
for a larger number of traits. Among them, the traits related to weight, shell weight and shell
percentage of cocoon are the most important traits in breeding purposes with high economic value
and are used to improve cocoon performance. The highest hatching percentage as the most
important reproductive trait with a value of 97.97% and the lowest percentage of mortality rate as a
survival index with a value of 4.25% was reported for Chinese hybrid Lianggang No2. The Iranian
new hybrid IRA11xIRA4 had the highest values for most production traits related to cocoons
(P<0.01). Also, evaluations based on a group comparison of Iranian hybrids (new and old) versus
Chinese hybrids showed that there is no significant difference between the two groups in terms of
hatching percentage, although for production traits including the mean weight of a best cocoon
(MWBC), mean weight of a best cocoon shell (MWBCS), percentage of a best cocoon shell
(PBCS), total cocoons weight produced per 25,000 larvae (TCW), Iranian hybrids have a higher
performance than Chinese hybrids, but for the characteristic of moratality rate as the most important
indicator related to longevity, Chinese hybrids are superior than Iranian hybrids. Based on an
evaluation index used in the present study, which is based on the average of two-way crossings for
pairs of hybrids, both pairs of which were used in the experiment, the new Iranian hybrids
IRA2xIRA3, IRA3XIRA4 and IRA11xIRA4 had an acceptable level of the evaluation index and
showed superiority. Based on this index, for the trait of hatching percentage, only the old Iranian
hybrid 153%x154 and Chinese hybrids with direct and inverse crossing (including BxQ, BBxQA and
MxS), and for the larval mortality percentage trait, the majority of new Iranian hybrids with direct
and reverse crosses of the old Iranian hybrid 104x103 had a higher average than the other hybrids.
Conclusion: In conclusion, the results of comparison of the means, group comparison between
Irainian and Chinese hybrids, and values of the evaluation index showed that new Iranian hybrids
had better performance for traits related to produce cocoons than the Chinese and old Iranian
hybrids, but Chinese hybrids were significantly different from the Iranian (old and new) for
hatchability and longevity trait. However, in the next step, it is necessary to conduct these
comparisons at the level of farmers and rural conditions in order to draw a final conclusion. This
information is reviewed annually by the country's Sericultural Strategic Committee to plan the
necessary measures for breeding commercial hybrid parents, producing commercial hybrids, and
importing for the coming year.

Key words: Sericulture, Larvae, Cocoon, Commercial hybrids



(> = =
&0l goir: % YA L FY Sloao V¥ Lo /Y 0)lous YO Als [ old pole (sla yimghy &y puiif iidgh sole dllio

[Animal Science " Research | .
% DOI: 10.22034/AS.2025.64819.1765

9ot gl 5l 53,40l 3 B b (S 9 (2l (5ol pdis gl 84S (SLAM s dewlio

ik 123 ashy alajd Mpuls anas G S AAY) 3o L, lse el

VEENA L VETANT sl sl
Olpl S (538U s i 5 Shisel «Dlidios Olojla 028 oy ol Slidos S 5o sl
Ol S (3551 s 5 5 a5 sl (Dlidons Ol ) #28 oy ol Sliions S o (G |
Ol OIS (OIS o8l (55,558 p ke 0dSTEls (ol p ok 05 S Ll T

Ol OOS OS oty (g555LS p ke 0aStils (53,58 (55955 g 05,8 lslial |
Ozl S (OIS o213 (55,558 p ke 0dSTEls ol p ke 05 8 (g 8> (g mmtils
ramin.abdoli.ramin.abdoli@gmail.com 43\ J s *

oaisa

S 9 LeaS ciline glaglial 5o Sl LIS s 4 sad wdse il 2 S slas s ala i lalliae dise)
ol olad wsua YV o Slae hiie cppas :dua il S 513 a5 a) 00 (50balil ago oliis (5l pols wlis
AEXN Y AT fold pasad JAL w65 s s i i ylS gy i S 5158 ol s ee VEY Jla Ho Sua
ARA2XIRA3 Jolit wilonit (53l (solad nal 45 was wsua s0dl50 AOFAOY 5 VOYX1OF AOFX1AY AOYX\OF
JRA9XIRA2 (IRA11xIRA4 JIRA7xIRA4 JRA4XIRA3 JIRA3xXIRA4 (IRA3xIRA2 (RA2xIRA1l JRA2xIRA9
BBxQA QxB BxQ MxS SxM Joli jua Slusly wuus & L ol jaa IRA4XIRALL o IRA4XIRAT7 ARAL1IXIRA2
Ghoas oY Yoo LSS lea b ol SLelS p b S Lo Guican No5 g Lianggang No2 VA\xVaYY QAxBB
ol (gl Loy f Hlane sl 0 s s saian lis LagpSilie dwlio realid ok ol Ll o Slac 5 sud suls
(1m0 ¥/Y0) (550¥ ©WE wim o [ 3aS 5 (aum 50 AV/AY) s dus5a G i (P /2 V) ss (s 5 do 50 liua
oVl dly (go Slae slis jiius (gl IRALIXIRAS o)) W yua o ss Lianggang NO2  Jus wsud 4 by ye
22 sLawsns Bl 5o (a5 wan) Sl slaasna (a5 S wawlie (P</Y) ols polaidl ssa 1) Huolie
slawsua aly o Slae alin (gl Ll )i s ga s 8558 99 G ol Are @l 8 wmyu gl oS uly plas
Lomd) suoms cda wwlile Bag S G slhasns AS oY Sl gl 5 aals YL 9 Slae Sl
IRA3XIRA4 IRA2XIRA3 wus Sl slasspma L oS uls olis bl pedli slus s (GusSae 5 alins (35
Shen gl oanld Gran glise s aiien Llassa s gaal s ol gl paals Jss BB as 3 IRALLXIRAS
(§ S 4l WAL (5555 VOVXNOF 5 \OYXVOF ol (slassma s Vs un slawssma cda ool fui sy
Lol ol gadd 55 aly b L s wliia (gl wan (Sl slawsns i o Slac suias GLas (has5y (ol B (ol
e 55 (Sless) 5 ol deeyo wlie s (ola e sk w0 Jua sl s

Golad woma by 5 ,Y (g lule 5 rgusls (1851 g


https://doi.org/10.22034/as.2025.64819.1765

v ©I,ly 9 495 polis (sl hr)a0by Baa b g Snl )b wiupl )5 slad pen dslie

saly HLES dhae’y Gl 5o GhA 5 adin ) Jealas il
pn ol a Sy b by ulalEl slis S ol
Y PRV PRV (ISR P R (PP R CS. B
5 eea sae) 855 oo O3 addo )l a S (g5laT W sna
9 GrolesS Y10 GllSea 5 Jsile V410 (ls1S0n

(Yoo vV olLKan
o2k Gle g pa5 a5 (55160 cale sla,5aS o
Lags¥ (85 5 sul3s sl slaline sloal Loy
L Lol qadol &3 5 dy s Galbsl Baa L
Om oS o wilead alagl AlA. (5HlaS slan sua
wti el p S waa slasianed LS Sl V- e LB
aa) sl @3S 518 I8 eolad wls ba o
L osaS addu sl GBS K50 (Hlol 5o (WAY auds
GIBLE 5 e gual, Slidad el st (lse
ool v il el glagok chal booeas
) losls 5 Glals Giliie slansms 5 gy oYl
Sblie olal sliws 4 1) a3Y lagi 8 o pas
08 B uiS o uSaie (H5aS olBle 55 dan S S 5e)
O Slll 55 5 Lasua i plabd gl
5 osaS Aliae gblie o Golimese 5 oolules
G ody cale wpus ool o & peas ST
5 5158 saliieal 3550 LAS BLlal & 4y 5 oS bial
pdo ) oS glaassua (Bore bl o Gl o
SLacsy w55 sl 5913 el 4aliss i o 5SB
olas ol duals «S st aladl aid pl 2 S
AOYXVOF  AOFX\OY AOYX\OF wiyud cnda (g5l
Siil e TIXFY 5 FYXFY - Fx)-F o Fx )T AFX\OY
b oeal sladle o sl 518wl ba ju liges
858 L 58 adu sl ladas K5 S 8550
8589 Sy oo € S ol8ails adu sl a S a5y
LAY BAYaY glagdle sl o3b o g Al cuda
03 Sb @ pdusl asS was 4l Voowel o sl
Oeally 858 Lo il Gl slasd ol 51 el (8 ee
o (IRAYY 5 IRAY. ARAA IRAF IRAY JIRAY) PRTEN
ARAY URAY) sul3 Cpally 858 Lo dyly Lhd
s SGas] Ll ,u (IRAVY 5 IRAA IRAY JIRAD
S dua cda Y2 o1 Jala o€ wad suls oS Lie

doudo
L3S olile g s Koo (EIE Culal
0 Sl s Sl ole s wd3 ool Lo psee
© by ol 3 e BB G S VFY Jl
olwla (OUS Jold H5a8 Saple s slag bl
Lan YYVVY 5 Gl gles aas & binye wan
s a8 O (Slasly Gl paS 4 b e
YO agan 5o VP ¥ Jlao (sl 5588 5L adlel (oyainen
il 58 (L8 050 0 s 4S sk 05T 0 s Jlsa
Koo ol X) aas oo Gl 1, Gl ad3 daan Y-
olaml) VY Jle Lo LeasS golule s daw s
‘;e..a.u XYY QL.’AS YL_: o8 s bJLﬁfa‘ JfJL;A ((&L&:ﬁ
Slayls rwoys A 5 JAals Wl gae o ¥ lugan
Sl a5 A8 G adul o S il slag sua
Gda wna oda (RS FY e 3 S g
300! O a5 8 5 5ES Ko 5 ok ulad (Sl
Golad woma adn ol 6 S 658 e danlie 5 (b5
cwan Jals a8 5 Jaldne Glolaile o 4 sud 4s e
inlesl ok S Il Ha (Shauly g aead JAls wlgs
Jolid olie 5l gle gaae adn ol aS GBos0 09
0o oy b bdse oSl b gud s olio
C)L&.&é\s&l‘)&: s I :dﬁﬁd&é\)dé\)ﬁ&jj
ol sa0Y 8550 olal wa o b (LBl b kS e
C.aa:sb LEREN u;‘l.)‘ J.gala S 9 8d 9 @YL’ C_%A.A‘
Lo lss Wb (oo ele cubie slassma Sl
GoSlee b uds sl S 5 solad slasls
G :(Y"‘\ L) ‘)L&J:\Lo) \A-Aill:l 43.‘.'7..\4 C.&:!Ua.a 6)3)4.5
Goa ol Lo B S ale et S gle g
5 pdle Jawa) 05K G OB e B e



VP Jlo /Y 0)lasds YO als /ol pole (sla yings

Dar g Jas

Gl Bed pedde Lnsua Gujie ols Jle
Ole s an3 (a3 (guual,; e Hu Al 4an ledll
1 Y DLl B w58 o HI8 (o Suse LS
cLawua wl g (golad lawua Gually i

e g3l (ST Jla @l olasls 5 6olas

Lagdigy 9 9l 9o

Ol (5 185050080 g Lans yuua

ol g8 @olad woma il ol dallbe o
A154x151 103x104 104x103 law ua  Joli
olad wyua su3lss A53x154 4 154x153 151x154
ARA2XIRA3  (laas,ma  Jobs Sl waa

dRA3xIRA2 dRA2xIRA11 dRA2xIRA9
dRATXIRA4 JRA4xIRA3 dRA3XIRA4
dRA11xIRA2 JRAIXIRAZ2 dRA11xIRA4

wsua 4 U slyea IRA4XIRALL 5 IRA4XIRAT
SujuxMinghu (SxM) slaws yua Jold Jua Slajls
BaiyuexQiufeng (BxQ)  MinghuxSuju  (MxS)
BaiyueBxQiufengA QiufengxBaiyue  (QxB)
781x7532 QiufengAxBaiyueB (QAxXBB) (BBxQA)
Jalse aladl 51wy Guican No 5 4 Lianggang No2
Lol s cad 5 oslalicd glassud Gulsl 5 i
—Gpols o8 So b iS5 sk 5 eles Ol
pdn ) olidas Kpe glaglind o sad sl sla
o Slae g s suly LB, 950 VFY Jla Lle Hu o, eaS
(p23 ) Lag,Y el Gaom) ol wass sl Lol
(MWBC) alyy &35 Slies ((355/41ax3) Sils (HA)
(PBCS) by s aumys 5 (MWBCS) aby 528 055
Gl 4 sy US 005 wosn sladdy s 5o
(TCW) (pless 33 S5 b Jolas) 5¥ YO- -
soys 5 (WCPL) il Lo aly 39 5 (NCPL) slaas
A el (MR) s50Y olals

Sotel Jala g aujas

Goo¥ Yoo OIS Y o asma 5a gl pess O
cob B Lo (W 58 Gl G LY A Lo gan)
soliien) b Jusla slasuls . S aladl olss alS
433 (A/Feans) SAS (s lel L1581 a3 GLM a4y, 5l

U‘J\S.A.A 9 Ql:\.@_n Crany VYN les.a.& 9 u“f“"“a-}f")
L sala 3a8a3 50 ) dals gyig o Slae (alin,
i denlie Jua Sl 5 s slaasua nle
Gremlle Hslie 4 guanie glajiasly oS G
ol v dale @aline g las sl ,ua o Slac
BN A EVDN 6‘.):’ _)ldu_'\:_n QJL&S 3529 saAAY QL.T...»
e yxe) Sl 6553 HIS 8550 (LA b 58 o
—sde Y0 LKaa 5 Gligdl ciand AYAS G 5K0a
AAER O‘)‘SA.& K) (_s;'L."T.'T’ Y44 O‘JlS.A.A K) at\g
bt\g‘}_‘.{‘. K) Qlﬁ_\l Siand V¥ C)‘JlSAA 9 L;J‘J‘).A
Oaa 5 Jae AF-Y ,Kaa 5 sly de VY-
VY O, 5 Jase VLY

Oless a3 4 (Sl gaosu A a2 b
cuaal o sl (Slasly s g caaal (Sl
o) sbamagine 4 e b (plnly we sala
‘553 u;mi:s (5‘)4 L;‘bd)la.ui uI-)ti il BY.) ‘J\p.aj.as
sy S s 3 wsdiee aladl Slasly oles
Gioso ¢l S W slacala 5 cul os e
B ogd aald (S5 5 Gy sladusly 5 ael cpally
Slasl 5l o pd aalyd o] 5IFL woua wl s oIl
Soge b gudlly sl lep aas wls o
Jola woua £ 50 58 Wgdipe suls (B 48k 5o
Ssdiee ole olas GusSae 5 palie (I )
Wk suliin) slawlie jo wona g g0 s o, gan
o 6l e sSae 5 s slass s o Slee 135
Lowd 58 58 b gie S s GBIl wwlis
cand) 0,8 L8 Gl se dink o S ) Jesla
(VY GLKaa 5 ol

WA aSlae plosad gy oRas5 ol O Baa
Boud VY pand w s (BE) Sl solas woua
Slie gl O 0588 5 (Shols woma G (waa
oo Ll uSlae bl Gas B wdils o ol age



vy ©I,ly 9 495 polis (sl hr)a0by Baa b g Snl )b wiupl )5 slad pen dslie

HBblg 43S g3 (e a8 (9]

Al glanuas Gulols Wi O dels B
o oo Slhs sl Fun o (w5 ) (S
Slice dad s olofae 31 wona g «S oo olas
o dy S oos oSl Jeld s wsse
o o9 Sl on dy S 588 0 0SSk
0¥ Y0 ol a5 el IS o o Ay S
09 8 s Sk (Ole s pa3 s S L Jolas)
(P</+8) wsls oY Sl wm ju g S Ho dly

3 Slas

2 Shols o Sl solas laws s o Slae il
leads SN Jsan 50 (puiss e olia s

o olhe oSl Guid 5 oS olis
Laasua 51 (A 5 o Ll oslite o s
olas 15 YL s Slee liin 51 gl slass 5l
A8 055 008 4 b olia (G () 5o A o
hal slaal o olis fpSage dhy SE8 ws s
Ssse sl s sas YL gulaldl GE5N Losals
oo ol s ode e o saliiad dly o Slac
©osoo¥ ol o 5 wsna 5a o laaas &8
olis 8505 5o 3 oBuile b b e pedld ol sie
On ol ool S s YL e cueal b
[P/ 1) wiloals LS 50 o ps S50 (sLas asd
siin gl aoSile e 31 Juola mlis Gulul
L Lianguang NO.2' Slojly (Jua wsma fo sl w0
Wl polaial s A 1y Hlude (p SYL (s o AV/AY
Sagire Gun slansma nle b ol ol @l
Lianguang NO.2 & ua (piaad () Jsaa) a0
vl (nSaee Olsie 4 oY Sl ws Hu Gy A
S5 4w s /Y0 Hle b 5u ) (58wl b a5
ond e sSae Al A B 5 ol pelatal
G9o¥ ©lb ws o (RS L gans glads, Lo MXS
(V Joaa) aisls 5153

wsn glady o aduyl 4 S gladdy andia
Siline Jolse ol 55 cieline 5 Cunad chawusio
oo Jole iy 05 5 oAl JSS «S 5 s o alad)

S solaid b Laws yua 5o olis o Slae S0l i
‘La.uil:QA Lo yd Sﬁ 6.)“&'.""’ c_‘a...u B é§ uJ.A_)T
sael caus & slasuls Sk IS sy (sl 0
amlie 51 Gua 5 Sl slasma s S sa
sSan e 4 ad suldiil contrast  gius 5 A9 S
be 3T GlaslSs (o Ol Lo (eule)l luas
sacy 58 5o 5 Slhus (oo sy slaguw)
B s e latls (5 S slatids Sl o il
SSE L pals LS Al gl LSy bl
pS Ghosr Olle Guus (S S mlil) sl S
byl pedld
soliie) b caline elis )y sael cos & glasaly
Lool paore 5 (VAAY LKea 5 sile) V sl )
dlas 3 Guy Gl ool oo aus S 158 Sdaaia
s denlas w58 58 6l 50wl b ks e alia
Olsie 4 Sl s 4 Sl Ho ddy slaas 5 055 oliea
als olie b ail g g il ady o)lul (eals
ol Loyl cf‘):ﬁ: Lo o KA YN YRV C:LA-‘L:
—o S O JBe wlie olgie © aa oY
UOALI-:ZI C;\:\B J‘J:Q.A .lau.u\’lo/dgléa ;‘da:\‘J ‘;’f‘ B .43\9-::1
00 ) Sl sl S o3l Gl (B1) 2L
rol sad 458 K5 50 (>00)
_(4-B)

E.I.—(CX10)+50 M)
ons S gl pald cie K (Sle A bl
Lﬁt‘:\‘}‘ﬂ ua.&La.:b CA:!‘: J‘..\B-A D dae K] J‘)‘..Ci‘:u.u‘ ..\.;‘J
Lol peald bugio Hlaie b slaws jua 5 aitua
OB oo Sy Siawla @lols 00 1 YL (EL)
oeolia (5 5,Y ol ws o ds (gl s RV -0 43.4;
o S5k Hu gl peald Glaie w0 AK

-3 gu



VP Jlo /Y 0)lasds YO als /ol pole (sla yings

OhSen g Jas WY

Jsia) 953 IRA2XIRAD i5ma & L oo oS YYV/FY
0

B9 i

S50 a9 S dunlic 4 bgse nalie
655 93 Lo sad syl olis (gl s
lead 1Y Joua o a5 Sl sl sua
slassna 09K 0 on (A58 0Slhe tanlie Bl
W ge Ol i slaasud 5 (8 5 was) S
Sl S o0 dly 05 g dlaad cdie o 5 b 4 S
0o Jolid dhyy 4 bags s (g0 Slae Sl olad (6l
S B8 dem 0 won iy Sy 588 005 oy S
SO YO gl a8 aby US 055 5 oo 4y
o5k G5 ol asas e S g0 Gm sulure ol
G oo L ootdn sl Sl glassua K
(Y Joaa) wlaals palaial usa € Jus slaw s
slaas s o Slae ol o ® s jo b dal, o
doy She gl L) e Hlobae gua b Sl
5 e L o goladne ol oY Sl
S 0SSl S slagy s 5 GBls sy Sl
olds wsa 5 (Sl claw,ua ¢ cuus | (g 5iaS
(¥ Jsaa) Sleols

o sl sladdy Sid Gl ol gasdib ool 5o
Sloais V Jsan L9 w8 e LS o sladly s
5oy S a8 055 s Ay S G0y oSk
2 9 ol slassns s sy S 58w s
dsdi oo saaline € G S lad ol sad 451
iy S a8 G55 osd dy S 055 0She Gt
08 oY YO Gl 4l aly Hlise 5 osa
seolie b i3 & IRALIXIRAA wua Sl wyua
dol Cous 40 A SHLE FH/AY 5 0 /Y04 (o S VY
8ot dy S a8 de s sl gl (Y Jsas)
L olyan IRAOXIRAZ w,ma o sSas 5 asficwe 3G
L w5 © IRALIXIRA4 4 IRA2XIRA3 (slaus s
i damyd Yo/FA 5 Yo Ve Xo/PV XV palie
CpoieS () Juas) wlssls polaial ssa 4l o Slac
OLis gl soline 4S Sl o aly ulasd cidis ulis
SVYVO L S5 4 o el Sendu glady Gals
5 pliae sl B Lo il pu dly sae VY0
ad saalie IRALIXIRA4 Sl wismd (usSae

Lo sl e ddy (5 des HluBe G yidn (Y Jsia)

Table 1. Mean comparisons of the studied traits between Iranian and Chineses commercial silkworm hybrids

) HA MWBC MWBCS  PBCS TCW NCPL WCPL MR
Groups HybridName (o) (@ (@ (%) (kg) (n) @ (%)
1 IRA2*IRA3 88.279" 1.6320% 0.338™ 20,70 36.68< 11125 18171k 29,250
2 IRA2*IRA9 84.96/ 1.4574 0.301"K 20,692 29.75 158.75% 231.42% 52.00°
3 IRA2*IRA11L 87.89" 1.581cfs  03150M  19.94%fh 2956 13450°¢  212.63° 47.25°
4 IRA3*IRA2 94.92%cce 1 678 0.341" 20.21%cf  39.37% 110.00% 185,53 11.25Kmne
5 2 IRA3*IRA4 90.97%fh 1 658 0.3330cde 9o 11bedel 3875 114.00"k  189.11°W"  15.720Km
6 £Z  IRA4*IRA3 88.05" 1.582¢kfa  0317¢"  20.05cfs  33.12" 113.25%  179.14% 26,620
7 €  IRAT*IRA4 85.851 1568%0 03069  19,53Mik  30.93%  121.750M  191.03*0"  35.50%
8 - }; IRAL1*IRA4 93.19%cf 17402 0.359° 20.68° 40.93* 103.50' 180.07"k 20.25""
9 IRA9*IRA2 84.11) 1.602%% 0.331%%f  20.70% 35.87%W  127.50%f  203.88"¢ 30.25%
10 IRA11*IRA2 91,33%fan 1,632 0.317¢fh  19.42hikm  37.31%¢  126.75%"  206.94" 26.37%f
11 IRA4*IRAT 93.46%ckl 1 706% 0.350% 20.56%¢ 35.56%0 11025 188.06%M  23.00°%"
12 IRA4*IRALL 92.750defh 1 700 0.350% 20.60% 37.12"  102.75' 174.64% 18.25%M
13 2 103*104 92.41cdkfh 1 5g3edel (0 3p1dkfs  pp3pabede 3587 126,00%1 199520kl 24 00!
14 5 104*103 93.12%cckfy 1 5gpcdel 3010k 18.91m 34.18%"  106.00¢ 168.55* 38.12°
15 E 151*154 88.950h 1.546°00 03010 19.46Mik 3656 122.50°M  189.37¢fM 1537
16 T 154%151 90.29¢fohi 15019k g2ggikm 19 goefen  35.37%M"  12350°0" 185330 12.00iKimn
17 3 153*154 94.80% 1 535ehik (g pg7ikm 19 3gikm 3693 135.25"¢  207.50" 14.871km
18 E 154*153 93.7g%cdel 1 57]ckfo 0.307%" 1957k 37.00% 116.25%  182.46"k 6.12m°
19 2e QB 97.30%* 1478 0.285™  19.2gikm  34.56%"  127.50*"  188.50M  17.629"K
20 £5 B*Q 96.74% 1.485"K  0282™ 1899 35.56%0  12575%0 186 7190 16.75hik
21 Gf QA*BB 96.87%° 1.422'm 0275°  19.3eikm 34319 132007 187759  8.50™P
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22 BB*QA 97.28¢%" 1.371m 0.264° 19.25km 32,371 142.00° 194.68cckfoh 17 37kimno

23 781*7532 95,482 1.4767 0.301MK  2p41%cd  3543%W  12950%F  191.16%EM 12 50K

24 Lianguang.NO2 ~ 97.972 1.467 0.282™  19.23km  3581%0 13975  205.11° 4.25°

25 S*M 97.49% 1.556%M0 03069 19707 35.68%F  127.50%f  198.41%*f  5750p

26 M*S 96.24%° 1.563%f"  .303Ni 19.42mkm  37.50"¢  116.00"  181.35"%  4.87%

27 Guican.NO5 96.55%¢ 1,513k g.2ggkmn 19 03Km 36.50%¢f  133.50° 202,01 g 25mner
P Value <0.0001 <0.0001  <0.0001 <0.0001  <0.0001  <0.001  <0.0001 <0.0001
SEM 0.90 0.017 0.003 0.099 0.436 1.76 2.814 1.26

Means with same letters in each columen are not significantly different (P>0.01). HA; Hatch Ability, MWBC; Mean
Weight of Best Cocoon, MWBCS; Mean Weight of Best Cocoon Shell, PBCS; Percent of Best Cocoon Shell, TCW;
Total Cocoon Weight, NCPL; Number of Cocoon Per Liter, WCPL; Weight of Cocoon Per Liter, MR; Mortality Rate

Table 2. Group comparisons of the studied traits in two Iranian and Chineses hybrids group

Traits Mean of Chinese hybrids Mean of Iranian hybrids P value
HA (%) 96.88 90.50 0.1020
MWBC (g) 1.48 1.60 0.0014
MWBCS (g) 0.28 0.32 <0.0001
PBCS (%) 19.40 20.03 0.0168
TCW (kg) 35.30 35.60 <0.0001
NCPL (n) 130.38 119.86 0.5018
WCPL (g) 192.85 192.04 0.2687
MR (%) 9.51 25.85 <0.0001
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Table 3. Evaluation index of the studied traits in Iranian and Chineses commercial silkworm hybrids

Groups Hybrid Name HA MWBC MWBCS PBCS TCW APEI NCPL WCPL MR
1 IRA2*IRA3 49.89 50.08 50.12 50.15 50.05 50.10 49.90 49.92 50.08
2 IRA2*IRA9 49.81 49.88 49.96 50.15 49.78 49.94 50.28 50.30 50.26
3 IRA2*IRA11 49.88 50.02 50.02 50.02 49.77 49.95 50.09 50.16 50.22
4 = IRA3*IRA2 50.06 50.13 50.13 50.07 50.15 50.12 49.89 49.95 49.93
5 c 2 IRA3*IRA4 49.96 50.11 50.10 50.05 50.13 50.10 49.92 49.98 49.96
6 g & IRA4*IRA3 49.89 50.02 50.03 50.04 49.91 50.00 49.92 49.90 50.05
7 S 2 IRA7T*IRA4 49.83 50.01 49.98 49.95 49.82 49.94 49.99 49.99 50.13
8 = IRA11*IRA4 50.01 50.20 50.21 50.15 50.21 50.19 49.84 49.91 50.00
9 T IRA9*IRA2 49.79 50.04 50.09 50.15 50.01 50.07 50.03 50.09 50.08
10 IRA11*IRA2 49.97 50.08 50.03 49.93 50.07 50.03 50.02 50.11 50.05
11 IRA4*IRAT 50.02 50.16 50.17 50.13 50.00 50.12 49.89 49.97 50.03
12 IRA4*IRA11 50.00 50.16 50.17 50.13 50.06 50.13 49.84 49.86 49.99
13 _g 103*104 49.99 50.02 50.05 50.08 50.01 50.04 50.02 50.06 50.03
14 5 104*103 50.01 50.03 49.96 49.84 49.95 49.94 49.86 49.82 50.15
15 :'>:‘E 151*154 49.91 49.98 49.96 49.94 50.04 49.98 49.99 49.98 49.96
16 = o 154*151 49.94 49.93 49.95 50.00 49.99 49.97 50.00 49.95 49.94
17 = 153*154 50.05 49.97 49.95 49.93 50.05 49.97 50.09 50.12 49.96
18 = 154*153 50.03 50.01 49.99 49.96 50.06 50.01 49.94 49.92 49.89
19 Q*B 50.12 49.90 49.90 49.91 49.96 49.92 50.03 49.97 49.98
20 B*Q 50.10 49.93 49.88 49.86 50.00 49.92 50.02 49.96 49.97
21 QA*BB 50.10 49.84 49.85 49.92 49.95 49.90 50.07 49.97 49.91
22 % 3 BB*QA 50.11 49.78 49.81 49.90 49.88 49.66 50.15 50.02 49.93
23 E 4; 781*7532 50.07 49.90 49.96 50.10 50.00 49.99 50.05 49.99 49.94
24 oI Lianguang.NO2  50.13 49.89 49.88 49.90 50.01 49.92 50.13 50.10 49.87
25 S*M 50.12 49.99 49.98 49.98 50.01 49.99 50.03 50.05 49.89
26 M*S 50.09 50.00 49.97 49.93 50.08 49.99 49.94 49.92 49.88
27 Guican.NO5 50.10 49.90 49.91 49.86 50.04 49.93 50.08 50.07 49.91
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