LY ¥ o led 5 Al

(O ) ol G 3 alame) (55 5l (sledon 53 Al

i p 0S5 53 (oS e S g oSS s

TlS ol s " AL al

Olls ety el 13T o&sls colyls !

r|.> .>|j; C}L@‘} AS.;.\S AJ; agfv.:.h @bﬁ,dj),l.is f}l& a@‘; ;‘5JL~Y

VAN Gy 06

A /0/V sl s ‘GJU

0 S

. e

Oos ks O35 Julo gy.,.:{ﬂ\ f;@u:s\ Slio 5l S p Sy g e 5 e Sk S 5 O G ) s

u_wdl,.J,;w)f_Jﬂé\;C,Io;))ywur@ﬁwaﬁw,,hsuﬁ}u@uw,bguﬁ,:.sw);‘dﬁ,:j
g s e w0 am g b lds S aulie 5SS 4w 3 5 sl SlS CJJ; 6 s Fp) s opor 4 5 W K0S
((Multivoltine) alus x Wi Y 5 (Bivoltine) alus 55 Wiy Y) Wiy ¥ fold 55 50 sla . Kls 31 i85 byl

\JJA)'@JLLL.@'LAL:{uLL..p6;»_.\.1v.:sj.?m}d)}lﬁ.ﬁMh;.j)jﬂ;)‘J;UM\_EL‘JJ)JJ»&QEW?)W‘;WQ
Doy a3 (e ls e Dlis elad 5 5l s 5 e s S el ey LI s Sl S 2,
S5l Jel ml sl Slis Gl Sols L sl S5 by b I el a8 P<e/0Y) g Sls e

Slaw ol 5o, 50 ol gl JI EE L Lad e s B Ossr Sl e s Gl Sl e esSae OUS0 a8

s oslited S Sl elad 5 p Wl 6ol S 5 e Gl Bl5 e &S 3L e o O S0ke

'('-'i-.ﬁj-." rJS‘BombyxMOI’iL. P 6;1.)\.1 v.:SJS nk;.o).,az'- 6).1.&.1 ;M_SJ.T 2‘54.:15 ‘5\.& aj‘j

talebi226@iaudarab.ac.ir : Sy sl Gy ¢ PVFY — £YYTAQY © -3l o gae ok 55 %

55 e Ol b (Yo e Jle Sl 5 WYY W L
S 258l Olgr o ol 0 iS W55 535S (pass 4
Gk 3l ssS ) eols el Lo A0 ) R
Pure ,1a) alus L slasls oo o S 35 5l eslina
SR, s NB4D, silen) 4l 95 5 (Nistari s Mysore
el aas an Jsb ys (V) AT s* Sy (Cig3 5 CSRy
oRIB s 558l s okl W a il
e oolad 3 03 1S Slalllas plsl I s o ol A5
5 315 Ol Gk Sle i nl oan b ki e la

Bl lBl Sosn Cende spe s D5 5 et

YYs

PRV

O3 Lls L 0Ll ORIl Sledbl 5 LT bl
Yoronn Sl G G 5 Ok SESe e s
SO 40l gy S Jsame D5 b3S an
S Gl e Al IS el 4 A
JLo WV b 51 ey a0 alp sy Sl Avee
GousleS 5 sl olesle Ll bl 5 O0Fae JL)
SV 0lssiS 5y W5 Olge (FAO) lex
Lo b o) Olo s Opn Yoo 5 s)lke 70 2500
LSl ey o5 ol e ol b
o3 3L 6S e b Olsdin Bk 5l s S



LY ¥ o led 5 Al

Al e bl 3l oeslaal S C‘J/\..al Gl aS
el Gosp Sy S5 B S
Ot S el b3y G Olge JT 6l a5
o e (5ol esliad (sl 0T by 5 el (e
L PTGl ams sl i 31 (ol sldas AL
o) s Syl g OSFOANYTE) Wl e G
oslaa| (..:..U.!\ (’JS A Ly 9 lasly sl G
@iz lealimad U 30 5l s Sl odis S
Lo 315 93 o Dles g 3 (58 0 g 5> Pl

Al o

iy, g 5ls

Pure  Nistari C108 NByD; (glasls 51 G pl s
a= s VYVl da_ﬂ 3l Cu:)l s Y#+) Mysore
sl 30 s S eslal (3,0 a3 VOO 5 Jlad

1l ol 0als QLJ.J \ J}Ja- BE)

des a5 55005 Sl 3l Jeol sls aenl =) o
Cios X NB4D,'

Nistari x Cgg
C0g* Nistari Nistari x NB4D,
Cypsx Pure Mysore Nistari X Pure Mysore
NB4D>x Cyog Pure Mysore x Cjg
NB4D,x Nistari Pure Mysore x NB4D,
NB4D,x Pure Mysore

“oxg

Pure Mysore x Nistari

G gla el ol jor 4 LA 5l5 Sl 51K e
B s T e sSee s bt sla (IS 1 ekl
S 53 USS 8) SLSS Y Sl eslinal b slas SLS b
l;_ Lﬁ})y &Lo_? (VO) A esls uj“)}ﬁ (d..ulf\.b- o

&Q);QMM5 Q)‘_}Q)ngf

Y'YV

(O ) ol G 3 alame) (55 5l (sledon 53 Al

ol M Bl e SIS Gl 4 A S
Lol $59 5 Oloy5iS O 5

Slides VAV dle s i ¢ ey Sos L
S5l Sl s esse b oBLEE s Sl
A3 8 ST g5slis N pams el s sk
oo gl e oS S5 5 bl ple 53 b0y
Syse My calse gl Y g slE Ol gl ola
Slaganals gl oS 5l odd s SO 5 eslana
Oy ol o8 b as s il o lise sba 05 Jolae
Ol Sl (14) sls oLz 1) s of s 5 Shes
Sl Slp mids e Sl s 51 OIS (0 oS das e
S (TVAVA) 3505 oslizal o2y ol S oS Sliws S
S ogos My o &S S5 aps gl Jis,
oS Slio josart 4ol e S oladl e Dlis
sl 51l e W gls O 4o S Lasiia |
VO 31 e s 2505 ol zlss Oler 53 ol il A 55 &S
Sty e s Lob Sl s ol s 8 Ol
OS5l ol el Lo g (S 50 L H5d8 o
S dmen Jsite o ol 4 s delys LI g
Sl gl ke Ly Co il Cenl dapns
o I3l 3l5 ol raasice Glal (p 2ege
Sl el 4 Sl Caaslie sbl 5 SulS S s A S
i 25 315 Pl S s Al e il s
b (B0 o b G 5 i sl 555 sl
aly bl ke a4 el Guisyme Sl eslisd sl
Sl Gt ld s 5a syl Sl eslizad b colis (sla
ol Sl gl (S s pllly (S
G 4 Sl el Sl SOl )
Sl o S g o b Pl sl 336
P gls sl 3 gll 5l oslinal b33l o O sain s
oMy (S sl rebl e 4 Cas OS5

BT IBLRET rU&l SO IR 5 (P geE &5;1“3”.. ;,V_SJJ



WWAY O ol VP (O ) gl 3 als) (5l (Slatin sy alime

A3l 3,55, (sal sdel oy o2yl 05 5)(Denier) a3 sty (el
rl} V..Li}" “ 4.1.:.1 w‘} (‘\"' X(CMA‘}A:) J)ia—

ay e Slio (sl ol BBt o Sls amlie 5= Y U

e sl pasls Sk 23 do s ey 3055 ey 035 JEIRE
ol b () ) 5 ¢S )

v/ YA Verr/e Ve /pyPed P 1/a® Cros

v/ Y/\A NIZZAh WA SV 1/44% Cio3 X NB,D,
v/ YV AYA/YYP Was o/rahed Voot C 08 * Nistari
y/Aqabed Y/5A vev/.qd VAR e \/510ed Cio * Pure Mysore
v/40™d Y/ Y A8s/10" W/AAT e \vsb NB.D,

v/oved V40 VVaAVE? WY eV ¥/ NB,D;, % Cjog
v/pvPed v/av ava/y e VWY Lyt V/syPed NB.D, x Nistari
Ve/sy b VWO AW/ 4 \W/As™ «/yabed 1/51%4 NB,D, x Pure Mysore

yo/oN? Y/ 0 ove/rafe VY1 ¥° Jref Ve Nistari
A 5 Y/o¥ AYA/FV Vo AT V/ovede Nistari x Cog
q/vged VA VAY/0 % W/ yebe /ot V/¥adef Nistari x NB,D,
Ay v/vs sy /ave! Vo/ae VAl VAZS Nistari x Pure Mysore

Ve /o5 /%Y fun/5e8 ve/ayd Jof \/oeh Pure Mysore
4/oy?ed YAV vay /or e VAT oyt Vv Pure Mysore x Cog
q/yy2oed Y/\¢ vyv/yvee /ey Jyod VEE® pure Mysore x NB,D,
Vo/yette Y/ sYE/¥set V¥/45¢ VAl 1/v4®  pure Mysore x Nistari

(P<0.05) 1)l Sls ms Mol SKaSo b s i g ghols oS (galisl i a3

(K SV i) by Cilise Slio o past 5 asas S ady oS 5 Sohl Slsls a5 =Y Jsdr

i) 4y Cod RS Gasls DUy e aly 505 Ay 03y ol 4 Sl ks gylie
e
f50 AV vy vt e v \0 (Genotype) 53
fas DAY eV e sy TR, N S (GCA) osas Sk S5
Y8 VO A SRR A A 4707 S VN VS VA 5 (SCA) oo s 1k oS 5
V/AV0 Ay ASYV/$5 SV gt e 5 (Reciprocal) . sSae 3%
V/FAY /08 SASY/ SV /OOY /e e D (Error) sl glas
—/fY —/\A YA XY V/AY \VARt - SCA + GCA .
Ry Y 4/40 SV 0/%) i - (GG 0) St gy

)\:‘);a»'/.bda.ﬂ):*)hu;u'/.\ CEMJJ**

YYA



LY ¥ o led 5 Al

Sl S e e S Bl gl ) s e
s Sk oSS e Glp NS (s b
() opd eoliml Cdo a o Sle wlel ol
e 3l 0L 1 du ady iay cpl 05 el
22 e s Bl S e aS sl Ol (YD)
Slio Aol L ols Aol gla wely 5 LAl
L}:)\}f o A Lls U L gty il
IS 53 1y Lege i g5 iulpl Sl a8 s sel
eSS e ol oo il e S (ol Dl S
Sla wal 53 (0 Jsds) popart S pdy oS 5 polia
5 <5 7 4 Nistari x Pure Mysore 3 Cp3 x Nistari

.M\{&)\dedﬁ{)j}jdﬁffﬁ-kp)ég)w

Jv."‘\ﬁ‘ (WP P":’J»I'\ WS J:Z:))I; T S a)')f‘
Lol ol s oo eslanad YU esee g0y
NN S N RN R YA
= ¥ L;&j.«a} 6]1.3% g,.:SJS C,.:.Lv@ Y GJ.AT S99
wdli)\jw‘j\‘;\;-@uw\}xaﬁjdfﬁdj
S A3l ool g Dl a4y S
Sl WSl e 03 b SIS g sse )
Y dsas) sls (VG)J@} J»JL_)U JS 3> (Vp)
SCA « GCA ol wilea old anle S o0
Mb&uujé)\fjglfa)xom.kﬁu

e Lo Ok Ll gy ol
(s Sl S g 4 g 5)ls i (FAYY)
5B SES Ll et sl S
Oeaman 3513 oLl aly Cale Olin J xS s e

)Jw&}&wéugwwéj\bwd)j@

Y'v4

(O ) ol G 3 alame) (55 5l (sledon 53 Al

bjha:\;é}a]g)qd@%&b)’ﬁo\@j\w

Sy oSS armbe psliay rmen 5 SAS I e
s 8 o8l (1408) S ST g5 5T e sl

o g

S5 6 sls 0l (Y Jd) b g ool acli
b (sSae 5 poitee) O 3l Jool slads a5 Ciog
Pure Nistari glasis 5 aly 035 o 2o ls NByD;
Asls el s |y ey O35 %S Mysore
033 oy NByDyx Ciog 5 Cios X NByD, (sla el
o) &l Pure Mysore sy Nistari glasls 5 aly 23
ol e s Dl ) Glie 0 5 ol 55 Sde
Sl e Sl B s LS sled bl

sl Ol Slas sl 55 (P<4/00)

Chb G pl s eslinal 55 glasly ISk
ool wpe il VU e gk oSS
S Slis el B 5l eses gl S5
e B e
(" dodr) osar Gpd oS5 4 e Snd
Coedld Jsb g aly A3 05wy 05y e Slie gl 2
SRb el 38 des Slis gl s Sl rie

A s S, 51 S ) 4y S

534S das o QLA (Y Jaur) Gaiss cpl 5l ol @L’
parli e 4 Slio iy Ly NByD, 5 Cigs iy
3010 e sl s Sy S 5 L glls el
e 5 ol e bt ol aly ol gl s e
Sl asby 5o LG e A5 2 2 cplal Al
3 aky 83 035 el O35 Dliv sae sl o013 SOl
Sy 4, Cose 5o Lsd eslaal dy A3 Ao
Al e sk S5 sl b s
el el Oles s w3, 5 (F Jsdr) Cis

S 35 o aseie (¥ Jsdx) Cdo a Sle Sl



LY ¥ o led 5 Al

(A 3,05 goobe wsly Ol 3 s g 5 Jlaz! o IS

(Ol gl s dme) (655l (Sleln sl ddoms

J“\ U'l‘ .L_ij AMW%JJJ Q)})Uﬁu)‘g Slaws

s Sl e Sy S5 ol =Y Jour

o lls (p5e s pdy oS 5 Ll S

P il @ aly S RS el DU Ay S aens Wy 5055 Wy 00y ol
At s veory am™ et oy Cios
o — Y ey’ e et oy’ NB.D,
Y s _aons™ RV et —ow Nistari
et Y Svsany” —ts’ —of —a" Pure Mysore
b sl 3 o pan Sy oS5 palia -0 s
b el (o s 5 pdy oS 5 ol S
P il 4 Ay Sk GaSls SN Ay ey dy 205 as 00 b wseal
—+/\AQ /s \R¥ZAN 2 A YRRV Y% Cios X NB4D,
AN Y A Nl e —eov Co5 ¥ Nistari
—o/00Y ARE4 —\A/+ VY /444 S /YA Cios * Pure Mysore
_OXTA /0 FY —¥o/vay Ay RN /414 NB,D, x Nistari
0N — /M -Y/044 AN DARE —*/**Y NB4D, x Pure Mysore
L eve YA e /OO AN AR v Nistari x Pure Mysore

ul;;i;\ J_bls (Ju.d)b \°~—O') Jlﬂ) (.;ﬂ')‘i d\)} J:j.)

.(\)mp@v;)wuoiébw
é‘é)-&jﬂj

GSar 5 e o8I (o ol 0 S (G5 5SS g 05 S
b3 ol e OBy 5 5 035l OF o
Sl sk gl SUSG Gsy aalp s w

.J..v)‘) Tl

5 S A Ol s o i ezl b s 0T NG
Yool osler

2. Abdel Hady, M.S.S. 2006. Heterosis and
combining ability effects for callus growth of

v

58 parld Wy 5 de s Dl s ln Rl
xlgwdﬁwijtuwﬂ\ru&ﬂw%w
Sl asw sl sl 5 WAL Jse Dliv (pl s 5o
ahy S5 Ao 4 alres sk 4 T eSS 5 s
Gl b oo ol s S 5 RS el it
Pl S el e (oS S8 Sl ) b
Sleo gzt 8l 2l s i U5 s

4o e gl oS 3l Dlio pege Sl ay

@L'.a

AYAY ? R J& ©) t gé}\.l:w ‘U'p - ‘Lf':“}}:‘ Al
23 poyat 3 ose Sl oS 5 Sl gla bl 3,500
Shdeol b s o 5 el ol e S L gl Y

wheat (Triticum durum, Desf.) in vitro. J. Appl.
Sci. Res., 2: 360-363.



LY ¥ o led 5 Al

10.

11.

12.

13.

Ahmad, R.D., Malik, A.J.,, Hassan, G. and
Subhan, M. 2005. Estimation of combining
ability for seed cotton yield and its components
in inter-varietal crosses of cotton. Gomal
University J. Res., 21: 1-6.

Alireza Seidavi. 2011. Analysis of combining
ability for some parameters in iranian lines of
silkworm Bombyx mori L. (lepidoptera:
bombycidae). Annals of Biological Research, 2
(2): 158-163.

Chatterjee, S.N., Rao, P.R.M., Jayaswal, K.P.,
Ravindra Singh and Datta, R.k. 1993. Genetic
variability in mulberry silkworm, Bombyx mori
L. breed with low silk yield. Indian J. Seric.,
32:69-86.

Choudhary, N. and Singh, R. 2006. Heterosis in
relation to combining ability in hybrids between
multivoltine and bivoltine breeds of the
silkworm, Bombyx mori L. Uttar Pradesh J.
Zool., 26(1): 23-28.

Dandin, S.B., Jayaswal, J. and Giridhat, K.
2003. Handbook of sericulture technology.
Central Silk Board, CSB Complex, BTML
Layout, Madivala Bangalore, 560 068-287.

Datta, R.K. and Pershad, G.D. 1988. Combining
ability among multivoltinex bivoltine silkworm
(Bombyx mori L.) hybrids. Sericologia, 28:21-
29.

Griffing. N. 1956. Concept of general and
specific combining ability in relation to diallel
crossing system. Aust. J. Biol. Sci., 9: 463-493.

Iftekher, M., Ismat Ara Ali and Tajimul haque.
2005. Combining ability estimation in popular
bivoltine mulberry silkworm, Bombyx mori L.
Pakistan Journal of Biological, 8(1): 68-72.

Jogloy, S., Tula, W. and Kesmala, T. 2005.
Combining ability analysis and phenotypic
correlation of nodule parameters and agronomic
traits in peanut (Arachis hypogaea L.).
Songklanakarin J. Sci. Technol., 27(2): 213-
221.

Mirhossieni, S.Z., Seidavi, A.R., Ghanipoorand,
M. and Etebari, K. 2004. Estimation of general
and specific combining ability and heterosis in
new varieties of silkworm, Bombyx mori L.
Journal of Biological Journal of Food,
Agriculture & Environment, 4(6): 725-730.

Mirhosseini, S.Z., Bizhannia, A.R., Vishkaee, S.
and Seidavi, A. R. 2007. Investigation on
heterosis, general combining ability and special
combining ability for cocoon characters in the
five local groups and two breed pure lines of

v

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(O ) ol G 3 alame) (55 5l (sledon 53 Al

silkworm Bombyx mori L. Iranian Journal of
Biology, 20(1): 138-143.

Nagalakshmamma, K. and Naga Jyothi, P. 2010.
Studies on the Combining Ability of the New
Multi and Bi Voltine Hybrids by Line X Tester
Analysis in the Silkworm Bombyx mori L.
African Journal of Basic & Applied Sciences, 2
(1-2): 54-59.

Narasimhanna, M.N. and Krishnaswamy, S.
1972. Improved techniques of silkworm rearing.
Paper presented at seminar on sericulture, 1-11,
CSRTI, Mysore.

Okoh, J.O., Ojo, A.A. and Vange, T. 2007.
Combining ability and heterosis of oil content in
six accessions of castor at Makurdi. Nature and
Science, 5(4): 18-23.

Rajanna, K.L. and Puttaraju, H.P. 1998.
Heterosis among lines selected for pupal weight
in the interline hybrids of the silkworm.
Sericologia, 38(4): 312-318.

Rodero, A., Leguey, N., Rivasi, C. and Jordan,
E. 1971. Genetic analysis of diallel crosses in
laying hens. III Comparison of two annual tests
with diallelic metric of 4x4 and 5x5. Arch.
Zool. Tech., 20:57-65.

Satenahalli, S.B., Govindan, R. and Goud, J.V.
1991. Heterosis studies on cocooning, pupation,
pupal weight and pupal duration in silkworm.
Mysore Journal of Agricultural Science, 25:338-
340.

Sen, S.K., Das, S.K., Rao, P.R.T., Ghosh, B.,
Das, N.K., Chattopadhyay, S., Roy, G.C. and
Sinha, S.S. 1995. Studies on some important
genetic parameters in the silkworm (Bombyx
mori L.). Indian J. Plant Breed, 55: 238-242.

Shamsuddin, A.K.M. 1985. Genetic diversity in
relation to heterosis and combining ability in
spring wheat. Theor. Appl. Genet., 70: 306-308.

Singh, R., Nagaraju, J., Rao, P.R.M. and
Sengupta, S.K. 1990. Heterosis analysis in the
silkworm. Sericologia, 30(3): 293-300.

Thangavelu, K., Sinha, R.K., Mahadevamurthy,
T.S., Radhakrishnan, S., Kumaresan, P., Mohan,
B., Rayaradder, F.R. and Sekar, S. 2000.
Catalogue on silkworm (Bombyx mori L.).
Volume: 2, Central Sericultural Germplasm
Resources Center, Central Silk Board.

Whitehouse, R.N.H., Thomson, I.B. and
Riberio, M.D.V. 1958. Studies on the breeding
of self-pollinating cereals-II. The use of diallel
crosses analysis in yield production: Euphytica,
7:147-169.



FAY ¥ ol Y W (Ol b Gy o) (55l (Sletn g ddmn

A study on combining ability for six quantitative traits in the
Silkworm, Bombyx mori L.

Talebi E." and Kamjoo B.2
! Darab branch, Islamic Azad University, Darab, I.R. of Iran

2 Agricultural Sciences and Natural Resources University, Sari, I.R. of Iran
Abstract

In this investigation, the effect of general combining ability and specific combining
ability were estimated on six quantitative traits viz., cocoon weight, shell weight, shell
ratio, filament length, denier and renditta in silkworm, Bombyx mori L. utilizing two
bivoltine races and two multivoltine races namely NB4D,, Cj¢s, Nistari and Pure
Mysore, respectively. Combining ability analysis was carried out for six cocoon
characters in an 4x4 diallel cross using Griffing’s Method-I, Model-I. The parents and
their hybrids (F;) have compared together with using RCD design with three
replications. The mean of genotypes variance was highly significant for all traits.
Combining ability analysis revealed that specific combining ability variance was greater
in magnitude and more important for the all cocoon characters except denier and
renditta, indicating the involvement of non-additive type of gene action for the
expression of these parameters. The GCA/SCA variance ratio exhibited that cocoon
weight, shell weight and filament length was predominantly under additive control and
other traits were under non-additive control. The ranking of parents according to the
effect of GCA was almost are equal with the ranking of parent according to their mean
values. The present results clearly indicate that we can predict the GCA values of
parents based on their mean values and it is very important in silkworm breeding
programme.

Keywords: General combining ability, Specific combining ability, Bombyx mori L.,
Silkworm
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