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f i n \ , e r ~ t l o n a l  genetic improvemen1 programs still rely and exploit ihe patterns and amount of 
variation In ihe plisnotype of  interest thal underslal\dltig both aspects IS of great ilnportance. Th~s 
study was a~med lo crplore those ilnponant aspects and relate them with the context o f  breeding 
program. Three stocks of farmed t~ger  shrimp derived from brood stock originatcd from Aceh, 
Cjlacap and Sumbawa. respecti~ely, were sampled and measured for variability In 22 
morpho~netric traits. The patirrns of variability among tram Here analyzed descriptively while 
thosc between stocks were analyzed using F tests. Explordtiun to find tk best predictor; for tail 
~ , r t g l i t  was conducled using correlalion coetficierit and multaple stepwise regrcssians. Anlong-traits 
iatiation was strongly characterized by the type of data In that weight measurcd rraits were twice 
h ~ g h e r  in their variation relative to those lenph lneasurrd traits. With sevcral cuceptlons. levels of 
variation anlong stocks. in descending order, H r r r  Aceh. Cilacap, and Sumbawa. Among the three 
between-stock comp:lrlwns. Aceh against Surnbaua kldded most number o f  rralls n h ~ h  were 
statistically s~en~ficsnt, followed by .4cel1 3ga11ist Clbcap and Cilacap against Sumbawa. 
Morpholl~etric trarts w h ~ c h  best explained variatiori in the tail ${eight wcrc combinarion o f  part131 
length, anterror and posterior abdolninal circumferences dnd the rridopod. Potentla1 and 
conditional i~ijpllcations OF these results In 111c context of sclcct~\e brecd111g are discussed. 

Ke? wr~rrls. Morpholrletric traits. brreding program, tiger shrimps. I'rrr(rc.irr rlrnr~otlon. 

Breedi tlg progralnu as a way to i i ~ ~ p r o v r  per€on~lance of ecoi~oinically 
important traits has bcztl widely applied with aquaculture species. Dcspite 
progress achieved by the fields of molecular genetics, the brredit~g programs, to a 
very high extent, still rely and exploit the information of variation in the 
phenotypic trilits of interest. Hence understanding of profile, amount and genetic 
nalurc of the traits is of greal importailce. Patterns of inorphornetric \fariation 
alnclilg traits for instance, may provide it-lugh insight on the possibility of 
performing genctic improvement on the trail of iuterest. Speci tically. gsnet ic 
improvement wouitl be mc11.c likely for traits w i ~ h  high variation relative to those 
with low level of variaticjl~. Likewise, differen1 levels of morphometric variation 
anlong different stocks, part~cularly in cases where variation due to environmental 
ct't'ects can be minimized, may indicate that variation in morphomrtric trait has 
genetic bases and hence is possible to be genetically improved (Chow and 
Sandifer, 1 99 1 ) 

111 Indonesia, sevcral locations such as Aceh, Cilacap, 
been widely know11 as producers of wild-caught brood stock: 
Sugalna el a!., 199K). Enzyme-electrophoretic survey ~f these 
variation within the Sumhawa stock was the lowest while that 
were co~nparable. (lmron et al., 1999) Whether thesc 3tt1 

reflected in ~norphometric traits has not been assessed yet. 

h i o n g  variety of traits, growth as uften rncasured in bc 
~rltal or as particular parts of the body, due to econolnit 
particular interest for nwst breeding programs. In crustacean 
of the animal lies in the abdominal port~on, i.e. pan of the 
intersection between the body and the carapace, is of cotnrncn 
that individuals w i ~ h  higher proportion of tail weight are prefe 
called this part of the body as "tail weight". Due to nature 
approach to i t~lprove tail weight must be conducted by sacrifir 
calculati~~g breeding value of the rclat~ves. Alternatively, it car 
by looking ,it the extenlal tnorphological characters th2t s b  
with ihe tra~t (Sugatna et nl., 1992). Several prevtous studir 
1986; Huang et a]., 1990; [.ester, 1983) have examined the 
inrrg~ic~rlsis P. punr~~rrllntr~~. I' iutltlmlipr and P. .~~v!vrosn-is v 
I I I  the tiger shrimp, P. rno~~rnlorl. Sugaina et al. ( 1  992) have siu 
ilt~d recummn~ded thai I he SIX srgmetlt depth as good indicato 
11 qhould be noted howcvei-, the samples uscd by Sugaina et ; 
stocks which the supply i t 1  the future, duc rnnirlly to fishin 
limitcd. In r e s p o ~ ~ ~ t .  to this situation. efforts to producl: brood 5 

practices a r t  incrrasing. Howcver, 11 I S  not known whether I 

foutld to be good predictor for tail wetght in wild s ~ ~ c k  can 
selecting i~ldividual as brood stock candidate aiming at ilnptut I 

populat~on grown in f a n i ~ ~ n g  couditions. 

'I'his paper was amled to describe the patterns an 
morpl~otnetric svariations within and bctween the three fan 
explore the ~norphotnetric traits that may serve ns the best pl-edi 
tail weight in selectivr breeding program. 

MATERILAS AND METHODS 

Sample collection 

Three populations of fanned tiger shrimp derived 1 
originated from the Aceh, Cilacap and Sumbawd waters were c 
populations were sanlpled from semi-intensi\ e brackish water 
L,angsa (East Aceh). ludntnayu (West Java), and Bali for 1 

Sumbawa stocks, rrspectively. Although the last two stocks 
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zcnetic impro\c~nent progranls srill rely and evploit the patterns and amount o f  
lobpe of lnlrresl that understanding both aspects is of' great importance. Thii 
explore rhuse Important aspects and relate them with the context of breeding 
cks of rarntcd tigrr shrimp derived from brood srock originared fmm Aceh. 
awa, respeclively, Irere sampled and measured lor variabil~ ty in 22 

The patterns of va r i ah i l~ ty  antong traits were analyzed descriptl\ely i\hilr 
i were analyzed using F rests. Exploratron to find the best predictors for tail 
d uslng correlat~on coeffic~ent and mulhple  stcpwise rrgressivns Among-traits 
ly characterized b y  tlie type o f  data rn thai ueight measured lralts were twice 
ion relative 80 ilmsc length measured walls. With several erceptlons, levels of 
ks, i l l  descend~ng order, were Aceh, C'llacap, and Surl~batba. Among the rhrre 
artsons, Aceh against Sun~ba\<a g~elded most nunrber of  traits which werr 
tnt, f o l l o ~ ~ e d  by Aceh againsl Cilacap and C~lacap against Sulnbawa. 
w h ~ c h  best explaihed varial~on in the rail weight were cornbinarlnn o f  panial 
1 pnstcricj r abdominal crrcu~u~rrenccs and the endopod. Po~el~fial  attd 
>ns of rllesr results In the sontext u f  selcrlr\e hrreding are discussed. 

letric traits. breed~ng program, tlgcr shrin~ps. A-nrrrlts r~~urrodn)~ 

ograms as a way to improve perf  nnatice of economically 
has bee11 widely applied with aquaculture species. Despite 
by the fields of ~nolerlulilr genetics, the breeding programs, to a 

. still rely atld exploit the i ~ ~ l i ~ n n a t i o n  of variation in the 
>f interest. Hence understanding of profile, amount and ge~letic 
ts is of great itnportance. Patterns of morphometric variation 
instance, may provide rough insight on thc possibility of 

c improvc~netlt on the trait of interest. Sprcifically, genetic 
Id be  nur re likely for traits with high variation relative to those 
variation. Likewise, different ievels of rnorphornet~.ic variation 
ocks, particularly in cases where variatton due to cnvironmcntal 
limized, may indicate that variatior~ in ~norphometric ~ r u i l  has 
1 hence is possible to be gcnetjcally improved (Chow and 
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111 Indonesia, several locatio~ls such as Acch, Cilacap, and Sumbawa, have 
been widely hlo\\n as producers of wild-caught brood stocks (Ltnron ct al.. 1999; 
Suga~na  et al., 199X). Enzyme-electrophoretic survcy of these stocks found genetic 
variation within the Suinhawa stock was the lowest while that within the other two 
wrrc cotnparable. (Imron el al., 1999) Whethe]- lhcw attributes will also be 
reflected in mofphometric trails has not been assessed yet. 

Among variety of traits, growth as ofter~ tneasured in body weight, either as 
total or as particular parts of' the body, due to e c o n o l ~ ~ i c  importance, is of 
particular interest for most breeding progmms, hl crustaceans, the edible portion 
of  he ar~imal lies in the abdominal partion, i .e.  par1 of the body seized at thz 
itlttrstc~ion betweet1 the body and the carapace, is of  cotn~ncrcially irnportailt trait 
that individuals with higher proportion of'tail weight are preferable. Lester ( I  983) 
called this part of the body as "tail weight". Due to ilature of the trait, genetic 
nppmach to improve tail weight must be conducted by sacrificing the ani~nals and 
calculating breeding value vf thr: relatives. Alternatively, it can also be approached 
by lookii~g ~ 1 t  the extenlo1 ~norphological characters h a t  show high correlation 
with the trait (Sugama et al., 1992). Several previous studies (Goswarni et al., 
1986. Hunng et al., 1990; Lester, 1983) have exatnilled lhr sut?ject in P ~ ~ ~ ~ u r r r s  
nrrrglrt.n.sis P. pcwiciillt~t~rs, P. wnnrdrntBr and P. . s ~ ~ ; ~ ~ o , v ! r i . s  with varying results. 
Lu the tiger shritnp, P. n~ot lo l lo~ l ,  Sugaina et al. (1 992) have studied similar subject 
and  recotninendcd that the six segtne~lt depth as grmd i~ldicator for the tail weight. 
11 should be noted however. the satnples used by Suga~na et al (1992) were wild 
stocks which the suppiy in Ihe future, due lnaillly to fishi!~g pressure, will be 
litnited. In response to this si1ualio11, efforts t o  produce brood stocks from Camling 
practices a r t  increasing. However, it is not b l a w r ~  whether lhr mit which was 
found to be good predictor for tai l  weigh1 in  wild stock can be applicable when 
selecting i11dividuaI su brtrd stock candidate aiming at improving tail weight froin 
pt~l>ulation grown in fanning conditious. 

This paper was aimed 10 describe the patten~s and the alnoullt of 
ti~orphotnetric n'ariations within and between thc three fanned stocks, and to 
explore the rno~pho~rletric traits that may serve as the best predictors for iticreasing 
tail weight in selective breeding program. 

MATERIL.:\S AND METHODS 

Sample collection 

Threc populations of fanned tigcr shrimp derived from brood stock 
originaled f rn~n  the Aceh, Cilacap and Sumbaiva waters werc collected. The three 
populations were sampled frotn semi-intensive brackish water growing ponds in 
Latlgsa (East Aceh), Indramayu (West Java). and Bali for Aceh, CiIacap and 
Sumhawa stocks, respectively. Although the last two stocks were riot sampled 
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