Available online at www.scholar sresear chlibrary.com

wlogj.
é\ 9,

/d
Scholars Research . g (]
Scholars Research Library < N2
4 Y
Annals of Biological Research, 2011, 2 (1) : 215-225 A
(http://scholarsresear chlibrary.com/archive html) Library

ISSN 0976-1233
CODEN (USA): ABRNBW

Estimation of response to selection in three siilkworm commercial
purelineswith oval cocoon

Ehsan Hajian®, Alireza Seidavi®’, Abolghasem L avvaf*

*Animal Science Department, Ilamic Azad University, Karaj Branch, Karaj, Iran
2Animal Science Department, Islamic Azad University, Rasht Branch, Rasht, Iran (* Corresponding Author)

ABSTRACT

To estimate and compare the response to selection of quantitative traits in the three commercial pure
lines (32, 104 and 110) of silkworm, records and response to the choice of three successive generations
were analyzed. According to existing records, for each of these three lines, a choice group was formed;
its individuals have average cocoon weight higher than above-mentioned average in their colony. In each
of these three lines, another similar colony was formed. Intercourse within the group over next three
generations, without re-selection acts, took place and the economic characteristics of each choice were
recorded, and respond to each trait, from the average difference in trait in selection and control groups
over the previous generation, in every line separation, trait and group, over three consecutive
generations were measured. Results from this study showed that selection in based colony based on the
weight of cocoon, improved nine traits of these twenty-seven traits, simultaneously in all three
commercial lines 32, 104, 110 of silkworm and comparison in the response to selection of three Lines
also showed that the difference in response to the selection of these three lines, statistically, for the five
traits, is meaningful (p<0.05). In line 32, the highest increasein trait selection resulted in cocoon weight
of ten 10000 larvae (412.6 g), in line 104, for weight trait of the whole best cocoon weight (64.77 g), good
(77.64 g) and in line 110 for the trait number of hatched larvae was (68.04 larvae). By comparing the
response to the choice of above three lines, the trait of number of hatched eggs statistically have
meaningful difference. Only in the trait of number of un-fertilized eggs simultaneously, we have observed
reduction in all three lines 32, 104 and 110 (i.e. improvement of selection). Considering this, the most
reduction of trait rate resulted in this study included in line 32, trait of the number of un-fertilized eggs (-
9.33) in line 104, trait of the number of un-hatched eggs (-4.33) and in line 110, trait of the number of un-
hatched eggs (-6.13).
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INTRODUCTION

Silkworm is insect belong to Bombycid's family aBdmbyx specie grown 10000s of years ago
by human grown and some of its traits have chargebbst gradually regarding to natural
conditions of environment and now have wild spetiags [1]. The first step in any breeding
program is the complete study of available specfesilkworm and study of existing scientific
resources. Using species of silkworm as genes saulich were not in selected native varieties,
especially in genes that lead to products with sapguality and quantity, are very useful. In all
colonies, there is always superior in economid.tthis necessary to be done targeted cross to
gathered several desirable traits in a line offfard@int gene in order to obtain future selection.

Since the response rate to response in each genegselection intensity function on each trait,
heritability and genetic correlations of each tmaith other traits, the genetic progress can be
estimated as a criterion for planning for determgnproper breeding strategy and selection in
each line [2]. Therefore, the line selection systenbreeding programs, design based on results
of studies on the heritability of traits and rafegenetic traits and their correlation with each
other, and selection in parent line for resultsycaut based on these cases [2].

This experiment carried out to give direction te tlkworm breeding programs, according to
the response rate to estimated selection for qatimé traits in three lines of silkkworm in this
research, and with comparison of response to samtecf quantitative traits in these lines,
identity lines with high genetic capacity from estited average among lines and their selection
for nest intercourse and result performance imprerd, study how to estimate answers in
different traits in successive generations, estonatate of response in selection in three
business line of silkworm with oval cocoon, studysoperior individuals as the next generation,
how much improved performance in the downstreamslim next successive generations, and
how much difference in response to selection batvadigerent economic traits.

MATERIALSAND METHODS

Data and Records of this study were received fr@am Silkworm Research Center (ISRC). Used
data in this research, including individual recordiated to traits economic important traits in
three trading 32, 104 and 110 Iran silkworm witformation related to animal's number, Father
number, mother number, generation number, familjler and sex type (male and female)
means; with pedigree information which after regevthem from Iran Silkworm Research

Center (ISRC) were classified and saved in computer

To implementing of this research project, accordmgecords available pre-estimates related to
individual three trading lines of 32, 104 and 1f&nisilkworm, and from Iran silkworm research
center, for each of these three lines, a seleategpg consisting average weight of high cocoon
than average colony and a control group composadiiduals with similar average as base
colony were studied. Data used to estimate and amempf responses to selection of desired
traits, including eight families in 4 generatioBslines, 27 traits, 2 sex, and 25 individuals was
(2129,600). In this review, intercourse within agpaduring next generation, without reselection
action was carried and economic characteristicsaoch choice and control group were recorded
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and responding to selection of each trait from agerdifference of trait in choice and control
groups over previous generation in separating Baehtrait and group were measured.

Studied economic characteristics include the nurobative larvae, the number of alive pupae,
the percentage of vitality pupae in total cocodhs, percentage of pupae in best cocoons, the
weight of single best cocoons, the weight of te@QDlarvae, larvae duration, the number of
hatched larvae, the number of un-hatched eggsyutiwer of un-fertilized eggs, the percent of
hatched eggs, the percent of un-fertilized eggsptrcent of un-hatched eggs, hatch percentage,
and total produced eggs which in each line durimge generation were measured separately. As
it was told; this data was recorded and analyzeddtculating of response to selection of each
traits.

Data was recorded and classified by Excel softwéhen, with constant effects action (line,
group, sex, trait, generation, season), the aveodgdata based on randomly program using
Duncan test by SAS software was calculated andyae@land response to selection of above
three lines were compared with each other.

RESULTS

Table 1. Comparison of studied linesfor individual selection system efficiency in basic population and
response to selection

32 104 110
Alive Larvae Number 30.67 23.08 39.91
Alive Pupae Numb 20.0¢ 23.61 34.7¢
Pupae Vitality Percenta -2.37¢ 0.82¢ -1.76(
Pupae Vitality Percentage(Best -1.168 0.633 -1.084
Cocoon)
Pupae vitality Percentage (Middle -6.16 8.552 0.02%b
Cocoon)
Produced Cocoon Number 35.88 22.96 40.70
Best Cocoon Number 29.46 11.21 24.26
Middle Cocoon Number 9.083 11.167 13.000
Low Cocoon Number 0.667 -0.167 2.783
Double Cocoon Nmbel -3.33¢ 0.75( 0.652
Best Cocoon Percentage 1151a -3.13Mm -1.49Db
Middle Cocoon Percentage 7.417 3.598 0.937
Low Cocoon Percenta -0.339¢ -0.315¢ 0.882¢
Double Cocoon Percente -1.571 -0.14¢ -0.321
Best Cocoon Weight 64.77 26.29 60.13
Double Cocoon weigfr 0.0¢ 0.27 -13.1¢
Single Best Cocoon Weic -0.803" 0.005¢ 0.537:
10000 Larvae Cocoon Weight 412.6 -153.8 -284.6
Larval Duration 0.5000 -0.9167 -0.3478
Hatched Larva 68.04a -3.21b 74.7¢
Un-hatcheregg: 7.00(a -4.33%b -6.13(b
Unfertilized eggs -9.333 -1.333 -4.913
Hatched eggs percentage 1.043 0.712 2.631
Un-hatched eggs percent: 0.76( -0.93¢ -1.30¢
Unfertilized eggs percentage -1.804 0.225 -1.326
Hatchability percentage -0.715 0.940 1.390
Total produced eggs 65.71a -8.8% 63.74

"There is significant difference between the numbers that are shown with the different letter(s) in each row. Each
row of data without any letter has not significant differences.
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The results of this research after select actiohase community based on cocoon weight, for
each line (three lines 32,104,110) separately atichation of response to selection of studied
traits (27 traits) during three generations in elich, and comparison response to selection of
three lines with each other is represented in Tableshall be noted that among 27 studied traits
in this research, seven traits of low cocoon numbes percentage of low cocoons, larvae
duration, the number of un-hatched eggs, the ptagerof un-hatched eggs, the number of un-
fertilized eggs and the percentage of un-fertilizghs are part of sericulture industry and
increasing in their rate mean un improvement arwedsing mean their improvement.

The comparison of performance of single selection system in base population and response

to selection for trait of Alive Larvae Number

The results of this examination showed that seladti base population based on cocoon weight
cause increasing alive larvae number in each thnes 32, 104,110. According to obtained
results after selection action totally during thgemeration, the number of alive larvae in line 32
increased in amount of 30.670 larvae, and in li64, In amount of 39.91 larvae respectively,
and the rate of this trait in line 110 with 39.@tviae were improved. But the comparison to
response to selection of these three lines is eainmgful statistically (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Alive Pupae Number

The results of this examination showed that selaath base population based on cocoon weight
cause increasing alive pupae number in each times B2, 104,110. According to obtained
results after selection action totally during thgemeration, the number of alive pupae in line 32
increased in amount of 20.00 pupae, and in line Dd@mount of 23.67 pupae respectively, and
the rate of this trait in line 110 with 34.74 pupeere improved. But the comparison to response
to selection of these three lines is not meaningfatistically (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Pupae Vitality Per centage

The results of this examination showed that selaath base population based on cocoon weight
observed increasing pupae vitality just in line 14 decreased in line 32 and 110. Based on
obtained results after selection action, the pe¢aggnof pupae vitality in line 104 increased in
amount of 0.824, but in line 32 and 110 respeqgtivl378 and -1.760 percent was decreased.
Although, this trait showed in one line increasedl an next two lines decreased, but the
comparison of response in theses three lines shtve¢dhe difference among response to these
three lines, is not meaningful statistically (p>%).0

The comparison of performance of single selection system in base population and response

to selection for trait of Pupae Vitality Percentage (Best Cocoon)

The selection in base population based on pupaétyipercentage (best cocoon) during three
generation in line 32 and 110 caused decreasirggtthit in amount of -1.168% and -1.084
respectively but increased in line 104 in amour®.683%.after selection action and comparison
of response in three line is not meaningful stiatdiy (p>0.05).
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The comparison of performance of single selection system in base population and response

to selection for trait of Pupae Vitality Per centage (Middle Cocoon)

The selection in base population based on pupaktyipercentage (middle cocoon) during three
generation in line 32 caused decreasing thisitraamount of -6.167% but increased in line 104
and 104 in amount of 8.552% and 0.023% respectivdtgr selection action and comparison of
response in three line is meaningful statisticgiky0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Produced Cocoon Number

Obtained results from this research showed thahduhree generations, the selection in base
population based on cocoon weight caused incregsipge vitality trait in middle cocoons in
each three lines 32,104 and 110. Increasing taisitr line 32 equals 35.85 cocoon, in line 104
equals 22.96 and in line 110 equals 40.70 cocooith \bmparison carried out between
responses to the selection of these three linesygamingful difference was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Best Cocoon Number

Based on selection in base population based onocoeeight during three generation in three
lines 32,104,110 increased, with amount of 29.46,21 and 24.26 respectively. With
comparison carried out between responses to tleetsel of these three lines, no meaningful
difference was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Middle Cocoon Number

By the selection carried out based on base populathere was increased middle cocoon
number for these three lines. Totally, during thsekection generations, increasing rate for line
32 equals 9.083, for line 104, 11.167 and for Ui® equals 13.000. With comparison carried
out between responses to the selection of these tlmes, no meaningful difference was
observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Low Cocoon Number

The selection in base population based on cocooightveluring three generation caused
decreasing low cocoon number. “In line 104 in amadi®.167 (improvement by selection) and
increasing this trait observed in live 32 in amoah0.667 and in line 110 in amount of 2.783
(un-improvement by selection). With comparison iegfout between responses to the selection
of these three lines, no meaningful difference alaserved (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Double Cocoon Number

Based on cocoon weight, selection in base populatzused decreasing trait of double cocoon
number, totally during three generations in liner82mount of -3.333 but increasing in line 104
and 110 in amount of 0.750 and 0.652 respectivlith comparison carried out between

responses to the selection of these three linesygamingful difference was observed (p>0.05).
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The comparison of performance of single selection system in base population and response

to selection for trait of Best Cocoon Per centage

By the selection carried out based on base populaturing three generation, the trait of best
cocoon percentage increased in line 32 in amouhi&17% but decreased this trait in line 104
in amount of -3.130% and in line 110 in amount#97%. With different response to the trait
of these three lines, meaningful difference wasoled (p<0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Middle Cocoon Percentage

During three generations selection, obtained resiibwed that in each three lines 32, 104 and
110, observed increasing trait of middle cocoorcgetage. This showed that in line 32 was in
amount of 7.417%, in line 104 in amount of 3.5983d & line 110 in amount of 0.937%. With
different response to the trait of these threeslineo meaningful difference was observed
(p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Low Cocoon Per centage

The selection in base population based on cocooghtvduring three generation in line 32 and
104 caused decreasing this trait in amount of @B&nd -0.315% respectively (improvement
by selection) but increased in line 110 in amoun0.882% (un-improvement by selection).
With comparison carried out between responses ¢o sflection of these three lines, no
meaningful difference was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Double Cocoon Per centage

During three generations selection, obtained reslibwed that in each three lines 32, 104 and
110, observed decrease trait of double cocoon pege. This showed that in line 32 was
decreased in amount of -1.571%, in line 104 in amofi-0.149% and in line 110 in amount of -
0.321%. With different response to the trait ofsthehree lines, no meaningful difference was
observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Best Cocoon Weight

During three generations selection, obtained resiibwed that in each three lines 32, 104 and
110, observed increase trait of best cocoon weilis showed that in line 32 was increased in
amount of 64.70gr, in line 104 in amount of 26.298gd in line 110 in amount of 60.130gr.
With different response to the trait of these thiees, no meaningful difference was observed
(p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Double Cocoon Weight

The selection in base population based on douldearoweight during three generation in line
32 and 104 caused increased this trait in amoun®.@80gr and -0.270gr respectively but
decreased in line 110 in amount of -13.150gr. Wadmparison carried out between responses to
the selection of these three lines, no meaningftdrénce was observed (p>0.05).
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The comparison of performance of single selection system in base population and response

to selection for trait of Single Best Cocoon Weight

By the selection carried out based on base populakiring three generation, the trait of single
best cocoon weight decreased only in line 32 inwarhof -0.803gr but increased this trait in line
104 in amount of 0.005gr and in line 110 in amooin®.537gr. With different response to the
trait of these three lines, no meaningful diffeemas observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of 10000 L arvae Cocoon Weight

By the selection carried out based on base populatirring three generation, the trait of 10000
larvae cocoon weight increased in line 32 in amafirt12.600gr but decreased this trait in line
104 in amount of -153.800gr and in line 110 in antaf -284.600 gr. With different response to
the trait of these three lines, no meaningful défee was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Larvae Duration

The selection in base population based on larvaatidn during three generation in line 104 and
110 caused decreasing this trait in amount of @&1d -0.347 hr respectively (improvement by
selection) but increased in line 32 in amount &00hr (un-improvement by selection). With
comparison carried out between responses to tleetsel of these three lines, no meaningful
difference was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Hatched L arvae Number

By the selection carried out based on base populaiiring three generation, the trait of hatched
larvae number decreased in line 104 in amount @fléBlarvae but increased this trait in line 32
and 110 in amount of 68.040 and 74.780 larvae otispdy. With different response to the trait
of these three lines, meaningful difference wasolel (p<0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Un-hatched Eggs Number

The selection in base population based on un-hdtegs number during three generation in
line 32 caused increasing this trait in amount 600 eggs (un-improvement by selection) but
decreased in line 104 and 110 in amount of -4.3@B-6.130 eggs respectively (improvement by
selection). With comparison carried out betweempaases to the selection of these three lines,
meaningful difference was observed (p<0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of un-fertilized eggs number

The selection in base population based on unifextileggs number during three generation in
line 32, 104 and 110 caused decreasing eggs (iraprent by selection).according to obtained
results after selection action, the un-fertilizgmy® number decreased in line 32, 104 and 110 in
amount of -9.333, -1.333 and -4.913 eggs respdgtiWgith comparison carried out between
responses to the selection of these three linesygamingful difference was observed (p>0.05).
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The comparison of performance of single selection system in base population and response

to selection for trait of Hatched Eggs Per centage

The selection in base population based on hatchgd percentage during three generation in
line 32, 104 and 110 caused increasing this trai@rmount of 0.043%, 0.712% and 2.613%
respectively. With comparison carried out betwezsponses to the selection of these three lines,
no meaningful difference was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Un-hatched Eggs Per centage

The selection in base population based on un-hdteggs percentage during three generation in
line 32caused increasing this trait in amount af60% (un-improvement by selection) and
decrease in line 104 and 110 in amount of 0.9388&GaB06% respectively. It is noticed that
decreasing this trait means improvement by seled¢iaegative trait. With comparison carried
out between responses to the selection of thesee tlmes, no meaningful difference was
observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Un-fertilized Eggs Per centage

The selection in base population based on unifextileggs percentage during three generation
in line 32and 110 caused decreasing eggs in amoiunt.804% and -1.326% respectively
(improvement by selection) and increasing in li@d in amount of 0.225% (un-improvement by
selection). With comparison carried out betweempaases to the selection of these three lines,
no meaningful difference was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Hatchability Per centage

The selection in base population based on hatcetyapércentage during three generation in line
104 and 110 caused increasing this trait in amafm.940% and 1.390% respectively but

decreased in line 32 in amount of -0.715%. With parison carried out between responses to
the selection of these three lines, no meaningftdrénce was observed (p>0.05).

The comparison of performance of single selection system in base population and response

to selection for trait of Total Produced Eggs Number

The selection in base population based on totadymed eggs number during three generation
caused decreasing in line 104 only in amount @8&ggs but increased in line 32 and 110 in
amount of 65.71 and 63.74 eggs respectively. Wothparison carried out between response to
the selection of these three lines, meaningfukdsfice was observed (p<0.05).

DISCUSSION
Although produced larvae eggs by commercial laeggs’ suppliers have increased highly, but

unfortunately, yet larvae suppliers and raw silkwamanufacturer face with larvae traits and
united and uncoordinated cocoons.
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Also, if it has been used of first generation pagioh (F) for producing second generationp)F
and distributing this kind of larvae egg, howeveost of larvae production decreased, this
uncoordinated among offspring will become highed]30ne war for solving partially this
problem is different line crossing. This way calietercourse lines. Before intercourse within
lines, with increasing generation number in eanh,ldecreased variance between animal lines,
but increased between lines. Then, intercourseopasated. It means in this way (intercourse
line = line crossing), used from advantage of bathheasing (Homozygote within a line, line
differences). Animals with intense homolog, in mt®tus genetic positions are Homozygote
cause that they produce gamete with lower varitighin a Gamete with intensity homolog,
genotype variance between animals is lowered. Towereproduced gamete by this lines type
over those which obtained from random populatiarssing is usually united. This unitary in
centralized productive disciplines, which much megagiety between populations may take
account a fault, is very useful [5,6].

Breeding is way for generation optimization, havijgnerations as parents next generation or
having line is essential. Because main objectiveilkivorm is improving genetic sources due to
useful economic characteristics, and this issyedstical. For breeding and various objectives in
breeding, it is essential to conserve genetic ®(irfe9]. In practical situation, it is usually
considered increasing more than one trait. It isspgme to be independent correlation or having
positive or negative correlation. Also the impodarof different traits may not be the same.
Therefore, beware of heritability and correlatiomasg economic characteristics has high
importance. For example, in a research, heritghtltpability trait to fluorine were studied and
based on this specified research, controllerseatdélthis trait were control mostly by means of
genes with additional effects [10,11]. In other e@gh, genetic parameters economic
characteristics six commercial lines of silkwormrgvestimated. In this research, for estimating
different parameters of three traits of cocoon Wweigocoon shell weight, and silkworm shell
cocoon percentage in six commercial lines of silkwdrom successive five generation data was
used. Variance and co-variance indicators weremestdd by means of restricted maximal
likelihood method (REML) based on three traits aalimodel. Other researchers have found that
by analyzing eight traits have placed in two Chinesd three Japanese variety, parts of
phenotype express, over pupae, cocoon shell waighgon weight, silkworm shell percentage,
10000 larvae produced cocoon, and silkworm sheighveof 10000 larvae under effect of
addition genetic variance and other part under dantge variance but they have not observed
epistatic effects about these traits. Also, theyehstated that cocoon shell weight, cocoon shell
percentage, 10000 larvae cocoon weight was mostiytralled by genes with relative
dominance. But dominance variances have high effieadther studied traits. These researcher
have also stated that heritability in the specitieans for traits of cocoon shell weight, cocoon
shell percentage, 10000 larvae cocoon weight ieri@n other traits [2,12].

Some researchers have reported that productiéiysthave more phenotype and genotype.
Environmental effects have the most effect on petidily and cocoon shell weight. But larvae
duration and silkworm shell percentage have regalioww effect of environmental factors. Also,
cocoon shell weight, cocoon shell percentage, aaximal larvae weight have high heritability
but productivity and cocoon weight have middle taduility. Finally, larvae duration have low
heritability and expected genetic improvement focaon weight and maximal larvae weight
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was high and larvae duration over other traits leas[2, 13, 14]. Although, the main cause of
genetic correlations is due to existing multi-otezh (pliotrophic), so gene linkage on a
chromosome causes short-term correlation as welyjrégsion analysis showed that selection
population, however, for higher oviparous dependtlmir pupae weight. But pupae weight
should not be very high because sometimes causgngl@enetic oviparous improvement. This
is because of in high pupae weights decreasedlatoreamong pupae weight and oviparous. In
addition, correlation between pupae and larvae htgeigtality percentage and silk fiber length is
high [15]. Pupae traits are the most important eotn characteristics and because of high
heritability, direct efficiency selection on themvery high and genetic process of mean cocoon
traits improvements, especially for cocoon shellighe is positive and meaningful. Also,
obtained results of this research showed that rdééerence the whole lines (31,103 and 107),
based on three traits of cocoon weight, cocoonl skelght and cocoon shell weight is
meaningful and constant line, generation and skectsfis also meaningful on these three traits
showing different genetic commercial lines of sithw, for this reason, it is essential for
breeding optimization programs to apply lines witigh genetic capacities. Positive genetic
correlation and above two major and economic chariatics of cocoon weight and cocoon shell
weight showed that selection for cocoon weight eduacreasing cocoon shell weight and also,
among cocoon weight and cocoon shell percentages ik quantitative correlation and because
of high genetic correlation among cocoon shell Wemnd two other traits in studied varieties,
with selection in this trait can increase mearnvad bther traits. Cocoon shell weight trait is the
most important factor and it is difficult to recerchem. Thus among above trait and cocoon
weight, there is high genetic correlation, can @éase another trait by selection of mean cocoon
shell weight. Cocoon weight, cocoon shell weightl aocoon shell percentage have high
inheritability as major traits of silkworm. Thereép these traits over those which having low
inheritability better response to selection.

The results of this research and comparison tooresgpto selection of three commercial lines of
silkworm 32,104 and 110 based on traits of pupaalityi percentage in middle, best cocoon
percentage, hatched larvae number, un-hatched eggser and total produced eggs is
meaningful statistically. The results of this reskashow that among 27 traits, selection caused
increasing 8 traits of 27 traits include: aliveviee number, alive pupae number, produced
cocoon number, best cocoon number, middle cocodghtvemiddle cocoon percentage, total
best cocoon weight, and hatched eggs percentatec® commercial lines of silkworm 32, 104
and 110. In contrast, this increasing due to selectrage of two traits of double cocoon
percentage and un-hatched eggs percentage inttiresestudied lines is decreased. This means
more interest and constantly has been consideregdigulture industry and silkworm breeding.
Therefore, it should be noted that as numericalredesing range not means fault in acted
program and deficiency of carried out breeding @ad also, numerical increasing range of a
trait not means efficiency of a breeding plan.

CONCLUSION

Totally, obtained reseals of this research havevahbat selection in base population based on
cocoon weight cause improvement of nine traitso&Bove traits, contemporary, in these above
lines of silkworm 32,104 and 110 and comparisomegponse to these three lines showed that
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the difference of response to selection of abaweslis meaningful for these 5 traits statistically
(p<0.05). In line 32, the most increasing traitdefection was for 10000 larvae cocoon weight
(412.69), in line 104 for total best cocoon wei@®4.77g) and in line 110 for hatched larvae
number (68.04 larvae).by comparison of above thnee there is meaningful trait for un-hatched
eggs number statistically. There is only observedrehsing in un-fertilized eggs number trait,
contemporary, in three lines 32, 104 and 110 (impmeent by selection). Thus according to this
issue, the most decreasing trait in this researding 32 for un-fertilized eggs number (-9.33), in
line 104 for un-hatched eggs number (-4.33) anhan 110 for un-hatched eggs number (-6.13)
as well. It is suggested that other researchery cait this research (estimation and comparison
to response to selection) for other silkworm traitsh as unconnected traits related to producing
commercial cocoon (voltinism, multinism, inter-rié@ among multimolter, maturity, voltinism)
and also qualitative traits in silkworm breedinge@aurable genetic traits in silkworm such as
larvae egg color, larvae marking, cocoon color,oocmcshape and offspring number) in these
three lines.
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