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Abstract

In this study, the genetic parameters and economic weights of some important economic traits in six
Iranian commercial varieties (110, 107, 101433, Xinhongl, Komingl and Y) of the silkworm were
estimated and sdlection indices for these traits constructed. Individual recording of cocoon weight, shell
weight and shell ratio were carried out during six generations. Heritabilities and genetic correlation
between traits were estimated by restricted maximum likelihood method. The heritability of cocoon
weight and shell weight were higher than that of shell ratio. Genetic improvement of cocoon weight and
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shell weight were high in the line 101433 due to higher heritability and genetic correlation between them.
Therefore, the redtriction of genetic gain of cocoon weight in this line is expected to cause a severe
decrease in improvement of shell weight, and subsequently a decrease of selection efficiency. The genetic
improvement of cocoon shell percentage increased in restricted indices due to low genetic correlation
with cocoon weight, and sdlection accuracy in these indices decreased significantly compared to other
indices. Considering the difference in genetic parameters and economic values of traits in commercial
lines of the silkworm, it would be necessary to define a separate breeding goal and sdlection strategy in
each line.

K ey wor ds: silkworm, cocoon, selection index, economic weight
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Table 1. Means (= S.E.) of cocoon weight, shell weight and shell ratio (%) in the studied
lines.
Line Cocoon weight (gr) Shell weight (gr) Shell.ratio (%)
110 1.602 + 0.0029 0.346 + 0.00061 21.75+ 0.026
107 1.429 + 0.0028 0.299 + 0.00060 21.12 +0.026
101433 1.524 + 0.0030 0.343 + 0.00064 22.57+0.027
Xinhongl 1.709 + 0.0029 0.368 + 0.00061 21.67 + 0.026
Komingl 1.628 + 0.0029 0.337 + 0.00063 20.93 +0.027
Y 1.567 + 0.0029 0.350 + 0.00063 22.47 +0.027
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Table 2. Economic values of traits (breeding moth per year) in the studied lines.

Line Cocoon weight (Rial/gr) Shell weight (Rial/gr) Shell ratio (Rial/%)
110 6258.21 110963.03 1817.57
107 6238.57 174189.06 2530.97
101433 5149.23 122927.06 2138.93
Xinhongl 5915.38 362441.92 5650.47
Komingl 5887.72 145083.41 2361.96
Y 6685.85 88289.05 1403.80
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Table 3. Heritabilities (= S.E.) and genetic correlations of cocoon weight, shell weight and
shell ratio in the studied lines.

Trait Line Cocoon weight Shell-weight Shell ratio
110 0.64+0.032 0.84 0.05
107 052+ 0.037 0.87 -051
. 101433 0.73+0.039 95 0.07
Cocoonweight i ongl 0.66 0,025 0.88 0.22
Komingl 0.55 + 0.032 0.54 -0.26
Y 0.60+0.033 0.85 -0.03
110 0.61+0.034 057
107 0.34+0.024 -0.02
. 101433 0.73+0.038 0.39
Shell weight Xinhongl 0.71+0.029 0.65
Komingl 0.61+0.023 0.68
Y 059+ 0.033 050
110 0.32+0.022
107 0.22+0.016
_ 101433 0.26 + 0.025
Shell ratio Xinhongl 0.33+0.024
Komingl 0.61 + 0.022
Y 0.34+0.024

Heritabilities are shown in diagonal. axis and genetic correlations are shown in non-diagond axis.
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Table 4. Family index selection accuracy for the studied lines in the conditions of different

number of full sib records.

Record 0 10 20 30 40 50 60 70 8 90 100
number

110 0771 0824 0832 0836 0838 0839 0840 0840 0841 0841 0842
107 0549 0672 0706 0722 0732 0739 0743 0747 0.750 0752 0.754
101433 0900 0916 0919 0920 0921 0922 0922 0923 0923 0923 0.923
Xinhongl 0946 0953 0955 0.856 0957 0958 0958 0.958 0.959 0.959 0.960
Komingl 0.808 0.849 0855 0.857 0858 0.859 0.859 0.859 0.860 0.860 0.860
Y 0779 0829 0836 0.840 0842 0844 0.844 0844 0845 0.845 0.846
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Table 5. Accuracy of different selection indicesin the studied lines.

. . Restricted L Restricted Base Base
Ling Family  “eamity  'ndividud o Gividual | individual  phenotypic
110 0839 0560 0771 0.503 0.754 0.729
107 0739 0549 0.549 0.333 0,510 0.470
101433 0922 0383 0.900 0.284 0814 0.756
Xinhongl ~ 0958 0528 0.946 0.436 0.794 0.753
Komingl 0859  0.831 0.808 0.784 0.783 0.782

Y 0.843 0.533 0.779 0.460 0.742 0.722
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Table 6. Expected genetic change in the mean of traits as the result of family and individual
conventional index selection in the studied lines.

Family conventional index Individual conventional index

Line Cocoon Shell Shell ratio Cocoon Shell Shell ratio
weight (gr)  weight (gr) (%) weight (gr) weight (gr) (%)
110 0.067 0.020 0.41 0.065 0.019 0.35
107 0.046 0.011 0.10 0.049 0.009 -0.06
101433 0.128 0.034 0.33 0.132 0.034 0.26
Xinhongl 0.083 0.030 0.63 0.085 0.030 0.59
Komingl 0.020 0.021 1.06 0.018 0.019 1.01
Y 0.068 0.022 0.41 0.065 0.020 0.35
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Table 7. Expected genetic change in the mean of traits as the result of family and individual
restricted index selection inthe studied lines.

Family restricted index Individual restricted index
Line Cocoon Shell Shell Cocoon Shell Shell
weight (gr) weight (gr) ratio (%) weight (gr) weight (gr) ratio (%)
110 0 0.011 0.59 0 0.0097 0.52
107 0 0.005 0.37 0 0.0031 0.22
101433 0 0.009 0.57 0 0.0067 0.42
Xinhongl 0 0.012 0.69 0 0.0100 0.57
Komingl 0 0.019 117 0 0.0170 1.10
Y 0 0.011 0.63 0 0.0097 0.54
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Table 8. Expected genetic change in the mean of traits as the result of family and individual
base index selection in the studied lines.

Family base index Individual baseindex
Line Cocoon Shell Shell Cocoon Shell Shell
weight (gr) weight (gr) ratio (%) weight (gr) weight (gr) ratio (%)
110 0.065 0.018 0.34 0.056 0.017 0.38
107 0.034 0.008 0.05 0.024 0.006 0.11
101433 0.115 0.031 0.27 0.098 0.027 0.33
Xinhongl 0.070 0.025 0.52 0.060 0.023 0.54
Komingl 0.019 0.019 0.96 0.020 0.019 0.96

Y 0.063 0.019 0.33 0.056 0.019 0.37




AR YYAZ () TV Ol ) bl pazeil (gaals

Sl s e anllae 5,50 slac Y o s Olis S5 s el )l islie
5 aallas 5550 gla Y 4 s ‘53\_?;,1 Shdsl o a5 SIS g5 3l b olis
5 Jelse H S Al g 55 s sl lad esls g Sl Glas s e Ll 2
S5 g5 sl 3 U T s Slie (g p kil Sl s OLSS LT (S5
(e 3o Sy Lane (odd J 28 5 Land) bl gailes ilas gol go 2L LT
Sliw (S5 0 S5 B 5 eSS el (s n el
Sy e 33,5 o LapnY 53 6 p s Sl o se 5 035 IS 5L
Sl VL (K55 Jemsl Xinhongl Y 55l LU b Y s Slis o Sle L Sles
o=Y S b s ol ola )y oYU g pdlls godls ay (23 055 5 ke 055 Olaw
B s eml G aliisls Sl Sde Slis sl Y SUls 5 seb pue s 4 107
ol wi g sLa0) 5 5 Sogpind @Lals il gamst )3 Slio (K85 (Soes
o oS IS S T slp 5 g 510 slite [ 4 S50k e 53 25 0
355l K55 sl Sen 3l 355 00 5Tl ety el s Sl slagnY 5
A3l ooglate sl

035w S BL S S5t 035 e e S il 5 3
EPUDSIPA I % WA S UL Wt I o s Ve PRt > PR SUy-F WS IR U G oo
s el a o B s s S 3 g anls G s ST Jls Ol se 4 (Ghanipoor, 2003)
G O7) 3 anlS 5o an by pl by 055 &S il ails Llad J= Oles 3 5 ASL
5d s 2 lE Sl e (0l spms e b5 ol (S5 (Stses 550 Slio
Bl e amled eslinul (ulodd BB Sy gdome Ay 035 i 81 O 55 aS ol
IS bl il andly sy g A8 s Consdoe S Sladle o Ol Rl 0 4
3 el o gl aly 035

Sy s 4 101433 (gan )y > aky 05y Sde S oDl 55 b0y

S iy Ol oS J- n g iy 23 055 Caw UYL j'ijJNl{



w03 o Lo Ol Cilie glas 3l il ganslis (0 5 s 28 \Y

Cio b ol S8 Koo 5 ol B iyl s 4 Komingl szl s
S e g S aly S35 s Cdo b e (S (Shenes 5 aly 25 055
3 AL g Els s @ Ol e 15101433 (ganly oo g S5 05 i YL A,
O3 S5 Ay 03,5 35dome 395 00 sl am 55 ondls g 035 L 0T GV (Koo
S ool 5l 8wy 85 055 Cdo g 03 Sty SRS S e s cnl s 4y
SOl il 3 Dby Al Al e oolaBl Lo (o egn dn 3 05y e
53 sl 3adome Gl el 53 o ol il dals L S5 ol
AU e pes 4 mie by 055 L OT Sl Rees s 4 Komingl sz
S 35 sl Al ol 1S B sl sy AT 3 udsdome bl e
o Oy gl a8 W) e UG e iy Do ses ST (6l el s pdee gla e s
52535, 5 e ;0 o alal (S slas s Sl s Sl el Slial (g S
3 s golal LT el el laitd Cio dir U S 55 by sl i
e oSl LasSa s lall 2 & x5 L L b el 4S5 5 eslinal 4t
S5 S o (bt s stl S col ST Famula (1992) s mls 3 S
e 0dd 3 gdme OS] (et LE b aglie )3 atees @li RE WIFPRES RSN =9
35S 5 eddiagdone Sl astla 53 el s sdome Slio Sl 4 aly Lol i
o R e okl S s S slely Leiri et al. (2004) Lol a2 (5 546t
5 gdowe BLUP Ol s o5l sen ¢ ol Sy 0350 50l s 4 (BLUP) s iU
s S5l bl 4 s Aalit age 63150 53 Lo gat SLRIH pl 5 3l (655 e
S el 5y g0 (55 sl i 4 ol (gl sl s gl 581G Ol g
3 ol Gl s a4 d07 ganly po aly 03 05 Che (S bl
03 25 LBl ot 53 a ;S ml iy S5 Aoy Tk b e S (Sten
ol o=l 03 emamen Sl Sl A8 e (o0l Ll il B el
L i (S5 (Stmsed 35 5 0wl G pils s 4y S35 4o o o5
Komingl (sasyly 55 Cio opl Ay O35 YL g S caly 23 035 5 ahey 055 law



Y YYAZ () TV Ol ) bl pazeil (gaals

S S 5 aky 035 L e S35 Saeen 355 0 VL g pdbls s«
e S5 (Staman 325 s 4 daals pled 53 3l aly (235 055 Sde b VL
sloml Ly 03 Aoy ([Sny il aaly 03 Ao 5 alg O35 Slio Ol 0l L s
Wl el Ay G5 S 5 Cusgdees

Ao 059 50 5 by ;A3 055 5 kg 05 Cliw Ole 45 Wsls HLis Kumar et al. (1995)
Jayaswal et al. (2000) 5 Sofi et al. (1999) .3 1> 35> 5 YU  Siodas by 23 Ao
Sinens Kshameet al. (1995) . S 5058 aly Slas olaly oYU S Soaen
@3l 2l 035 5 by S 5 Ol 15 (1780 5 o VO (i) VWb ke S 0d 5 (SIS
L o) et ol OUN b 5 aly 233 0558w Ole 1 iaman L5 505 o058 aho
S LS Oy 5 Al e gl S 4 (TAOL HVA) S 5 aly 223 055 5 (Ve
SLa s il il ey W bl s (ate 3B s 5 SUI Uk (65 sl
Jsb cady 23 035« Geosadsb s b,y a5 sl L Bhargava et al. (1993)
sSinghetal. (1998) .a_ib o (VO3 ) YU Sles ady O35 5 s5,Y 05y « LI
o plowl Sl 3 dinbly s Ll S 4 3 Slid s 5 Malik et al. (1999)
5 Gl gy 38 055 9 ady 035 ©liw Ashoka & Govindan (1990) L. s
e G I8 B8 Oliis oS Sl e 5w oY b DL ) VL (S i i
(Vo GNL)ANL 5 (VO L /Y0 ) o gie (3/Y0 5) il gl e 2 ) ple las
sl 13

b el Sl esliud o sy B 4 i Sl (S GOl G i bl
aS syl sy 50 Ol J sl (6555 slls Komingl wile dlaa 5l 51 am s
s sl s Eel, =S 55 als W w axls ol 5,8 (s T 3
5 S5 slamebly 3l 5l b eladl B 4 oS S glacmer 30535 (sslasl
Bhatia & Paul (1996) . S sslizul 4l astls 5 Ol5 e ( Jgeme jatls L1 5 550
Gl li 5 ol s Lasli 5l YL Sl Jsems satls s Shee &5 Lsls ol
g oy o 5 dml 5l s 53 el (S ol S (Sole s 4 o 8



w03 o Lo Ol Cilie glas 3l il ganslis (0 5 s 28 V¢

Dsbie a5 Ol g 5l a5 S 500 sluad 35l g6 ST g aS das e OLES @u
Ol Ol gLy s e 5l L s Jsd) el BIS sllae 33 03551 et
Ol Cds 5l laan sl 5s s el 5l sl ause 5 Sy Bl gl s s
S iy Ol a1 c,é:cls.ﬂn‘jﬁ Ol 5Liy g2 5,58 slad 039330 (Liyls 65 0 (6 5 ol
30 358l g DIty 5 lan ;585 Sl eslinad o5 G (sasl das e 153l
ST 1 s Sl ¢l by s pda sl o ol ¥0s 513 (S
Ay s lay et VL Ol C3s 1 s slaan jly ys astls 05 S s gdeee 35l o
Lkl 48 s S 0Ly Akbar et al. (1984) .5 S 8s e JalS o e 6 S i ok
ozl LT 2alS G ge ol Cds ERS L e gy, Cod s Jlesl 35, 0
258 Jseme o Bl aslis 53 S 85 a5l s Lo

LY Clstl ol 5o Ly Slio a8l (oladl il (bl el )
@alasl Ll 5 3 jlials bl sgm ST o i elel 1y Olasl 5 esls SJlts
Aile 5 oyl oS 515 Sl s sy [l Sllpe ccnl by a3 g I3k (souki]
i S 3l i Vb G du )5l SIS BB 2 las 50 Sl L
Lo 3 e Slio Sspic g LS ik 4 dls e bl Gasls & das e 0L
el 0T 33 8 a0 85 olily pl a5 (6l a8 Vs e 315,813 aslizal 5550
Sl ime Sl e gla, 5SB 5 anl s 3 lkal Jasws Jal i 53 bappY S oS
ol g Gpidas Olalllas 45 55 S e sl IS s L@_Jw,:j.e g5 S S S
2 pldhe o ol S (6ol lawssl 3 Shee (53, (als sy 4 lial
3380 1 it ol S 050 Gl 3L S35 Slos 1S (Sla ) 2 e
s plnil (S55 slacd iy L 0T bL3J 5 Sl (g3l sla i)

ol Bl



\o VWAS oY) YV Ol ) wlido i cpaeil (Saals

ct:.o
Akbar, M. K., Lin, C. Y., Gyles, N.R., Gavora, J. S. & Brown, C. J. (1984) Some aspects

of selection indices with constraints. Poultry Science 63, 1899-1905.

Amer, P. R. & Hofer, A. (1994) Optimum bias in selection index parameters estimated with
uncertainty. Journal of Animal Breeding and Genetics 111, 89-101:

Ashoka, J. & Govindan, R. (1990) Genetic estimates for quantitative traits in bivoltine
silkworm, Bombyx mori L. Mysore Journal of Agricultural Sciences 24, 371-374.

Bhargava, S. K., Thiagarajan, V., Ramesh Babu, M. & Nagaraj, B. (1993) Heritability of
quantitative characters in silkworm (Bombyx mori L.). Indian Journal of Agricultural
Sciences 63, 358-362.

Bhatia, V. K. & Paul, A. K. (1996) Empirical comparison of different selection strategiesfor
genetic improvement. Indian Journal of Animal Sciences 66, 1026-1032.

Chatterjee, S. N., Nagaraj, C. S. & Giridhar, K. (1990) An approach to silkworm breeding.
pp. 11-16 in Datta, R. K. (Ed.) Workshop on biometrical genetics proceedings. Central
Sericultural Research and Training Institute, Mysore.

ESCAP (1993) Principles and techniques of silkworm breeding. 114 pp. New Y ork, United
Nations.

Famula, T. R. (1992) A comparison of restricted selection index and linear programming in
sire selection. Theoretical and Applied Genetics 84, 384-389.

Ghanipoor, M £(2003) Determination of selection indices for 3 Iranian commercial silkworm
lines. Ph.D. Thesis, Guilan University, Rasht, Iran. [In Persian with English
summary.

Harris, P.'L. (1970) Breeding for efficiency in livestock production: defining the economic
objectives. Journal of Animal Sciences 30, 860-865.

Harris;'D. L. & Newman, S. (1992) How does genetic evaluation become economic
improvement? Proceeding of Symposium on Application of Expected Progeny
Differences to Livestock |mprovement, 84" Annual Meeting.

Hazel, L. N. (1943) The genetic basisfor constructing sel ection indexes. Genetics 2, 476-490.

Henderson, C. H. (1974) Genera flexibility of linear model techniques for sire evaluation.
Journal of Dairy Sciences 57, 963-972.

Jayaswal, K. P., Masilamani, S., Lakshmanan, V., Sindagi, S. S. & Datta, R. K. (2000)
Genetic variation, correlation and path analysisin mulberry silkworm, Bombyx mori L.
Sericologia 40, 211-223.



w03 o Lo Ol Cilie glas 3l il ganslis (0 5 s 28 1

Ksham, G., Kumar, S. N., Nair, S. & Datta, R. K. (1995) Heritability, genetic and
phenotypic correlation studies on fitness and quantitative traits of bivoltine silkworm
Bombyx mori L. Indian Journal of Sericulture 34, 22-27.

Kumar, P., Bhutia, R. & Ahsan, M. M. (1995) Estimates of genetic variability for
commercial quantitative traits and selection indices in bivoltine races of mulberry
silkworm (Bombyx mori L.). Indian Journal of Genetics and Plant Breeding 55, 109-
116.

Kumaresan, P., Sinha, R. K., Sahni, N. K. & Sekar, S/ (2000) Genetic variability and
selection indices for economic quantitative traitsof multivoltine mulberry silkworm,
Bombyx mori L. genotypes. Sericologia 40, 595-605.

Leiri, S., Nomura, T., Hirooka, H. & Satoh, M. (2004) A comparison of restricted selection
procedures to control genetic gains. Journal of Animal Breeding and Genetics 121, 90-
100.

Malik, G. N., Masoodi, M. A., Kamili, A. S. & Aijaz, M. (1999) Estimation of direct
selection parameters in a dialel set of bivoltine silkworm, Bombyx mori L. Entomon
24, 253-257.

Nagaraja, M., Govindan, R. & Narayanaswamy, T. K. (1996) Genetic viability for
quantitative traitsin eri silkworm Samia cynthiaricini Boisduval. Insect Environment
2, 108-109.

Rangaiah, S., Govindan, R., Devaiah, M. C. & Narayanaswamy, T. K. (1995) Genetic
studies for some quantitative traits among multivoltine races of silkworm, Bombyx
mori L.<Mysore Journal of Agricultural Sciences 29, 248-251.

Reddy, G. S. (1986). Genetics and breeding of silkworm, Bombyx mori L. pp. 70-80in
Boraiah, G. (Ed.) Lectures on sericulture. Suramaya Publishers, Bangal ore.

Satenahalli, S. B., Govindan, R., Goud, J. V. & Magadum, S. B. (1990). Genetic
parameters and correlation coefficient analysis in silkworm Bombyx mori L. Mysore
Journal of Agricultural Sciences 24, 491-495.

Singh, T., Chandrasekharaiah & Samson, M. V. (1998). Correlation and heritability
analysis in the silkworm, Bombyx mori L. Sericologia 38, 1-13.

Sofi, A. M., Masoodi, M. A. & Kamili, A. S. (1999). Estimation of heritability and
correlation of some quantitative traits in line x tester analysis in silkworm, Bombyx
mori L. Mysore Journal Agricultural Sciences 33, 289-296.



