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Microsatellite-based analysis of genetic variation in hatchery populations of

Asian seabass, Lates calcarifer (BLOCH, 1790)
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ABSTRACT

Genetic variation based on
microsatellite  markers was comparatively

analysed among 5 hatchery populations of
Asian seabass, Lates calcarifer (BLOCH, 1790).
Four populations were from the broodstocks of
Krabi, Nakhon Si

Trang, Thammarat and

Rayong Coastal Fisheries Research and

Development Center, and one population is the
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progeny. From the 12 microsatellite loci
screened, LcaM27F (AF404089) was found to
be the most polymorphic locus with 13 variant
alleles, whereas LcaM06 (AF404075) was
found to be the only monomorphic. Genetic
variabilities per locus including averages
number of alleles (N,), effective number of
alleles (A.), allelic richness (R), observed
heterozygosity (H,) and expected heterozygousity
(H,) were N, = 4.0000-4.5000, A, = 2.5567—-
3.0091, R = 3.4510-3.8841, H, = 0.5627-
0.6278 and H, = 0.5391-0.6092, respectively.
When all loci were analysed, the population
from Rayong and the progeny were found to
deviate from Hardy-Weinberg equilibrium
(Pywe>0.05). However, the levels of genetic
variation observed in all 5 populations were
similar, and were lower than the level of wild
and hatchery populations in Thailand reported
by previous studies. Analyses of genetic
structure and differences among populations
showed that the 5 populations can be
genetically classified as a single group, with
genetic differences between populations within
the group. Results from the analyses of each
pair of populations together with each
populations’ pedigree revealed differences of
the populations in details and reasons leading
to their changes in their genetic composition.
Due to low genetic diversity level in the 5
hatchery populations of Asian seabass
compared to that of wild populations, a
recommendation is that founding populations of

Asian seabass broodstock should have higher
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level of genetic diversity to obtain good quality

and high potential broodstock for Thai

aquaculture.

Ard1any: Uangwiand, Lates calcarifer, A
wdsUrunewugnasy, lulasusninalay
Keywords: Asian seabass, Lates calcarifer,

genetic variation, microsatellite
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Table 1 Information of each stock, sources and sample size.

uazaMe (2552) lamaanuly
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Sample

Sample/stock Stock/population information Source/station size
Krabi Coastal Fisheries The Krabi broodstock was produced for few  Krabi Coastal 30
Research and Development  generations from fish originally from the wild  Fisheries Research
Center area of Satun province. The original wild and Development

fish were collected and reared in cage by Center

Satun local people.
Trang Coastal Fisheries The Trang broodstock was produced for Krabi Coastal 16
Research and Development  many generations from fish with unclear Fisheries Research
Center original. There might be an introduction of and Development

some fish into the stock from Nakhon Si Center

Thammarat and Satun Coastal Fisheries

Research and Development Centers. Some

original and introduced fish might have

been collected from the wild.
Nakhon Si Thammarat The Nakhon Si Thammarat broodstock was Krabi Coastal 11
Coastal Fisheries Research produced for many generations from fish Fisheries Research
and Development Center collected both from the wild and private and Development

cage-culture. Introduction of some fish from  Center

the East Coast was likely possible.
Rayong Coastal Fisheries The Rayong broodstock was produced for Rayong Coastal 45
Research and Development  6-7 generations from fish collected both Fisheries Research
Center from the wild and private cage-culture in the  and Development

East Coast area. There was an introduction ~ Center

of some fish from the Nakhon Si

Thammarat Center into the stock
The progeny produced by These progeny were produced from the Krabi Coastal 55

Krabi Coastal Fisheries
Research and Development

Center

Krabi, Trang and Nakhon Si Thammarat

broodstocks by mass spawning

Fisheries Research
and Development

Center
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polymerase (Promega) ¥infji3ufiGassaun

WUH NT¥ANNALl ADAATY LATATUL

111 94 °C 3 Wil voufi 2-35 71 94 °C 30 Funi,
ﬁqmwnﬂﬁmm Table 2 30 317l uazi 72 °C 1
Wl LLa:iauqﬂﬁmﬁ 72 °C 5 Wi tnAan st
Aga5ilaluaiamaudruds electrophoresis
U denaturing polyacrylamide gel 6% 1w TBE
buffer Mszaunszualnwi 70 306 1 T2lug uas
7 40 Saddasn 3 521u9 HAIINUANENLIANN
ey silver nitrate LAZETUNALALLABLIUA

AUALAUBNIATZI% M13 sequence ladder

Table 2 Twelve microsatellite loci and their primers for the Asian seabass analyses used in this study.

Locus GenBank accession no. References Annealing temp. (OC) Allelic size (bp)
LcaMO06 AF404075 Yue et al. (2002) 57 160
LcaMO8F AF404076 Yue et al. (2002) 65 256-262
LcaM16F AF404080 Yue et al. (2002) 63 246-288
LcaM18F AF404081 Yue et al. (2002) 65 149-155
LcaM20F AF404082 Yue et al. (2002) 60 120-130
LcaM24F AF404086 Yue et al. (2002) 57 275-285
LcaM27F AF404089 Yue et al. (2002) 65 211-329
LcaM40F AF404099 Yue et al. (2002) 65 123-139
Lca58 AY998850 Zhu et al. (2006) 68 398-432
Lca64 AY998856 Zhu et al. (2006) 60 272-290
Lca69 AY998859 Zhu et al. (2006) 60 346-354
Lca70 AY998860 Zhu et al. (2006) 68 297-306
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\$n (Hardy-Weinberg equilibrium, HWE) luua
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Fo 3201961529103 (Pry) WAZTD exact  test
(Powe) Muldszausindanyvasdn P ilesuns
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NANITILATIZH null allele Iunﬂ@‘hl,mm
mamﬂﬂizmﬂﬁ:qﬁﬂ NEAUI LcaM27F waz

i N
Lca58 289U5z31n3n3= 04 null allele 1ol wa

™ o s o 1

na9nUsualulng wazduwimanainalslsln
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Table 3 Genetic variabilities (N,, A,, R, H, and H,) and the P, values showing results of Hardy-
Weinberg equilibrium (HWE) tests at each of the 12 microsatellite loci of 5 populations of Asian

seabass (broodstocks of Krabi, Trang, Nakhon Si Thammarat, and Rayong and the progeny stock).

Genetic Nakhon Si
Locus Krabi Trang Rayong Progeny
variabilities Thammarat
LcaM06 N, 1 1 1 1 1
Ao 1.0000 1.0000 1.0000 1.0000 1.0000
R 1.0000 1.0000 1.0000 1.0000 1.0000
H, 0.0000 0.0000 0.0000 0.0000 0.0000
He 0.0000 0.0000 0.0000 0.0000 0.0000
Prwe - - - - -
LcaMO8F N, 3 2 3 3 2
Ao 1.8565 1.9321 1.9675 1.7536 1.3931
R 2.7820 2.0000 2.8180 2.8360 1.9760
H, 0.5172 0.4375 0.4545 0.4091* 0.3400
He 0.4694 0.4980 0.5152 0.4347 0.2851
Phwe 0.9152 0.6149 0.5324 0.0016* 0.1617
LcaM16F N, 7 4 6 7 6
A 3.3439 3.7926 3.6667 4.3493 3.0470
R 5.0560 3.9900 5.7840 5.3580 4.6270
H, 0.8276 0.8750 1.0000 0.9024 0.9815*
He 0.7132 0.7601 0.7619 0.7796 0.6781*
Phawe 0.8085 0.4308 0.4091 0.3158 0.0000*
LcaM18F N, 4 3 3 3 3
A 1.7062 1.9310 1.5152 1.6582 1.5235
R 2.8090 2.6430 2.9890 2.3650 2.7150
H, 0.5333 0.7143 0.4000 0.4773 0.3704
He 0.4209 0.5000 0.3579 0.4015 0.3468
Prwe 0.7201 0.2812 0.9297 0.5041 0.6134
LcaM20F N, 3 4 4 4 4
Ae 2.5655 2.4348 3.1765 2.1138 2.4546
R 2.9910 3.5240 4.0000 3.2940 3.1610
H, 0.6538 0.5714 0.6667 0.5952 0.7000
He 0.6222 0.6111 0.7255 0.5333 0.5986

Puwe 0.1047 0.9420 0.1775 0.1903 0.2141
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Table 3 (Continued).

Genetic Nakhon Si
Locus Krabi Trang Rayong Progeny
variabilities Thammarat
LcaM27F Na 8 8 8 11 11
A 5.5410 71111 6.9143 4.3118 4.2847
R 6.7840 7.5520 7.7560 7.0100 7.0800
H, 0.6154~ 0.7500 0.9091 0.8409 0.8545
0.7308*
He 0.8356 0.8871 0.8961 0.7769 0.7736
0.8620
Pawe 0.0010* 0.0592 0.3122 0.7894 0.4418
0.0153*
LcaM40F N, 4 6 5 6 4
Ae 2.1925 3.2667 3.5217 3.6441 3.0750
R 3.5060 5.1300 5.0000 4.6710 3.8820
H, 0.6667 0.5714 0.8889 0.8438 0.7358
He 0.5542 0.7196 0.7582 0.7371 0.6812
Puwe 0.4793 0.5023 0.5119 0.2703 0.4409
Lca58 Na 6 6 6 5 6
Ae 3.7545 3.9690 4.0333 2.9082 3.6765
R 4.6210 5.3020 5.6310 4.1900 4.9600
H, 0.5517 0.6875 0.7273 0.8205 0.7800*
0.7586
He 0.7465 0.7722 0.7879 0.6647 0.7354
0.7937
Phwe 0.0682 0.5279 0.1719 0.2914 0.0009*
0.1920
Lca64 N, 4 4 3 4 3
A 2.5601 2.8132 1.9675 2.5912 1.9570
R 3.4660 3.5530 2.8180 3.6080 2.3070
H, 0.6552 0.6875 0.3636 0.6000 0.5926
He 0.6201 0.6653 0.5152 0.6210 0.4936
Prwe 0.9676 0.8862 0.5324 0.2314 0.3124
Lca69 N, 3 4 2 4 4
Ay 2.2400 2.4381 1.9360 2.3226 2.9555
R 2.7990 3.4890 2.0000 3.5840 3.7620
H, 0.7500 0.5000 0.4545 0.4762 0.8000
He 0.5636 0.6089 0.5065 0.5763 0.6677

Prwe 0.1757 0.8550 0.7203 0.4704 0.2252
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Table 3 (Continued).
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Genetic Nakhon Si
Locus Krabi Trang Rayong Progeny
variabilities Thammarat
Lca70 N, 4 4 4 4 4
A, 3.1173 3.1034 3.3333 3.9320 3.3155
R 3.6910 3.6000 3.9950 3.9840 3.9420
Ho 0.7143 0.8667 0.8000 0.8667 0.8148
He 0.6916 0.7011 0.7368 0.7541 0.7049
Puwe 0.5264 0.3948 0.8967 0.2935 0.4673
Per locus N, 4.1667 4.0833 4.0000 4.5000 4.1667
average A, 2.6223 3.0091 2.9250 2.7090 2.5567
R 3.5009 3.7258 3.8841 3.6583 3.4510
Ho 0.5627 0.6228 0.6084 0.6212* 0.6278*
0.5895
He 0.5512 0.6092 0.5919 0.5637 0.5391
0.5574
Puwe 0.2859 0.7474 0.0798 0.0019* 0.0000*
0.5395

Sample size of each population as shown in Table 1

Prwe<0.05: H, and H, are significantly different under Hardy-Weinberg equilibrium (*)

New values of H,, He and Py adjusted due to null alleles detected are shown in ‘italic’ (LcaM27F, Lca58 and per

locus average of Krabi).

Han1InagauaNgasia-ladidsn
(Pawe) Aiudazdung ﬁ'ﬁmm%mﬂgmmuma
w"’uqﬂiiu (11 dunikd) luudazdszans (Table
3) Wuin ﬁﬁfﬂé’]ﬂ”ﬁgiumﬂﬁmLuuaﬁﬂauqaaﬁ
F1dSn (Pawe<0.05) Aidunibs Leam27F lu
Uszmnanszd LeaMosF ludszannszoas uaz
LcaM16F NU Lca58 luﬂizmﬂigﬂw"‘uf waLile
"3mm:ﬁmunﬂ@‘hLmuwaumazﬂi:mﬂi WU
mstﬁmmumnauqaaws‘ﬁfhmﬁi‘n
(Puwe<0.05) lut3zmnI3z809 wazgnwug 9
Wunsdssuwlusuuidiamalslolnanin
nirfiarsandu (heterozygote excess, H,>H.)
mﬂﬁmLuuiué'ﬂwmzf:ﬁﬂﬁmmgmﬂmsﬂ:ﬂu
32nINA19U3231nT  (Allendorf and  Ryman,
1987) TaganwizUsznnslsawnewn (wuy uaz

Atwy, 2553; Chareontawee et al., 2007) %{1
Fnazdimatgnnieswieuaniasuwlszmns
*s:mﬂwhﬂiuwmtwwﬂagj@laamam wazLie
ﬁm’mmmﬂw”ufﬂi:ﬁmadﬂizmﬂﬁmaa F
U3z n3gn#us (Table 1) Adsngirdany
soansasuazidwlydasnsdefi 2 Uszannsit as
ﬁﬂ'mﬂﬁ'ﬂuu,ﬂmaaﬁﬂnnauw”m;mmlu
ANHUSAINE
ﬂ’%mmmmLLﬂiﬂsmmaﬁuqmwﬁ
Siamzildannnsfnunasai Iainagluszay
SR 5 Uszanns uwazidaifieuifeeny
GRS (@adadaduniidadszang) fldan
mMsanenluwdszonsUanzwarived inunan
wihit (Wh3ez uazame, 2551; Yue et al., 2009;
2011;

Sonkaew et al., Wansuk Senanan,
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unpublished ~data) ﬂi’]ﬂg’ﬁ’]ﬁﬂ%ﬁ@?ﬂ%i:@m
LW@eant (N, = 4.00, H, = 0.65; WN3az UazAme,
2551)
U3eInNITIINTA@ [N, = 10.71, R = 8.50, H, =
0.73, H, = 0.78 (Yue et al., 2009); N, = 7.90, R
=7.21, H, = 0.75, H, = 0.72 (Sonkaewet al.,
2011)] waztszmnslsawaznn (N,=9.73,R =
9.17, H, = 0.79, H, = 0.76; Wansuk Senanan,

unpublished data) tiaNa1saNIINTayaNUT

° A A X v &
waz@InIneedn1sane 1y nalu

Uszialunmuwsnvasdszrinsilelunsdnm
assf  (Table 1) LAZIINNIIRAUDINT DY
Lﬁ'mﬂ”ﬁ%mﬂww:w”ufmmai’mﬁwﬁﬁ%’uﬁmau
ﬁ’]lﬁL%E}‘lﬁ’j’]ﬁﬂ’liﬁ’]Lfﬁ%%amuﬁﬁﬂwE]LL;JWyuﬁj
ﬂmﬂf:wwn ﬁzijquﬁ'ﬁ'ﬂLLa:w"'@umﬂs:m
meHsudazuss nanoluiudiniaidortwias
@19N10N% LAANIINENTZNINNA19U Tz TINT

& a a . e . V=4 a
5'3QJ'Y]\‘}a'l"i]Mﬂqiwa(ﬂwﬂLLNWqu%I%NTuNWﬂﬂ
{ o=

nnnsldweuddwaudasniaiinglaing 3
Lﬂmwﬂﬁﬂi:mmmﬁsuuﬂaﬂﬂmmﬁu 3
saufan1nidfsundaslussdlsznaunig
WUINITN209UTETINIAI LT UA% lasana
waswlylenslunmsindunianaas (Allendorf
and Ryman, 1987) aaisufitsnglunisdinm
P83 W30 Uazame (2551), Wansuk Senanan
(unpublished data) UazMsANBAASIN T9dins
duinnslugisiaiansiu 2-3 3 wises
YNNI wazinan1siiaTziysuimainy
wisUmunwugnIwdnany lasdnnguanis
31,@131:1»1(715\11%33@%“7{;30 (Wansuk  Senanan,
unpublished  data) wazdn (W13az wazAmMe,
2551: msfnwasii) dsudeazidunsiemey

1uﬂszﬂmﬂiﬁmmmmdd/§uﬁ WAEINUANY
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mwé’uﬁ'u%uazmwLLmndwaﬂﬁaﬁuqnssu
sEr9dsIns

ﬁhiw:ﬁwmaw“'ugmm (Nei, 1978)
Il minsdanewsrnimngdsenng (e
Tun1391A312A lATIRTIIAITN AN N BINIS
WWINIIW) wiaursan P et Gﬁﬁzywams
3mswzﬁmwLmﬂ@haswﬁuﬂsz"mmnﬂ@; Olelal
MITATLRA83T exact test (Fisher's method)
lauaaslilu Table 4

Figure 1 LEAILATIETIIANNTNNUT
maw”uﬁqmm 2R INUTETINTUAINEWIBI N
WASILWNEWUT 5 323703 Innalenzidae
7% UPGMA laslfdayad1zuzi1anag
WWINII0289 Nei  (1978) (Table 4, above
diagonal) sﬁuﬂﬁngiﬂﬁua@ammé’uw"‘uf
panuilu 2 ndudserIng Ae nawdlszrinsan
n3edl @39 LAZUATASTIINIY wazngulszang
TTUAILAZANWUT sasulunnsiaTziana
uwand19sznislszmnilan AMOVA dvlasey
mjuﬂs:mmmuﬁﬂﬁﬂgiu Figure 1 1@
mmaaummLL@]ﬂ@meamgm 3 320U fa
(1) AUUANAIITENING 2 ﬂémﬂi:‘lﬁ’mi‘ﬁl
U3ng) (2) anuuanasszrdsdszrinsnmelu
nguay 2 na;uﬂi:’mmﬁﬂﬂﬂg LAz (3) AN
wand19szniedszannsmelulszmnsrinue

mwLmﬂ@hamdw”ugﬂﬁﬂmm F-
statistics fixation

(inbreeding  coefficients,

indexes) 3 32AU UsznaudindfiugaInng
UAN@A19IITAININENYIZTINT (Fy)  32WiNg
ﬂs:mnimﬂuﬂ@;m (Fg.) HazIzringdsesing
WInaa (Fg) FIS1UIMANNAN variance
components  (V, A13z#INNGN, V, A13EHIN
Uszzininmalungs, v, drnneludszains

NINRUA, UAT V A1390) WIDNNINANITILATIZR
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WUH NT¥ANNALl ADAATY LATATUL

AMWUANAIILABAY P (P, Proc WAZ Prg) 61 Wil TInImNg LNBATIAROUAMULANGA

waadLilu Table 5

HANINH HANTIATIZREA Fy URE Prg

lunﬂ@jﬂi:mnivlﬁuamvlﬂu Table 6

Table 4 Nei (1978)’s genetic distances between each pair of populations (above diagonal), and

P

act Values from the analyses using exact test (below diagonal) (P,,,4<0.005: significant

difference under Bonferroni correction, 0.05/10 tests = 0.005).

Nakhon Si Progeny of
Population Krabi Trang Rayong
Thammarat Krabi
Krabi - 0.0903 0.0747 0.0998 0.1183
Trang 0.2892 - 0.0330 0.0867 0.1217
Nakhon Si 0.3445 1.0000 - 0.0937 0.0799
Thammarat
Rayong 0.0099 0.0668 0.1251 - 0.0511
Progeny of Krabi 0.0000 0.0005 0.0051 0.0000 -
entic ditancs ﬂgwmvlﬂag;ﬁ AMNUANGIITZNINIYUTEBINT
R A A . Yanua (V, uas Fy) Gedd 94.21% agnelsh
Kb AN MNHANINATBULABAN Py, Pro WA Prg
o ru-om  (Table 5) szqdwvlajﬁﬁfﬂﬁwﬁ'zylumwLmﬂ@m

Makhan Si

Froe & Py = 00000

Rayang

Figure 1 Phylogenetic dendrogram of 5 Asian
seabass populations constructed by UPGMA
using Nei (1978)’s genetic distances. The Pgg,
Pr. and Pgy values are the ones shown in

Tables 5 and 6.

msmnaaummLmﬂ@hﬂmm:ql,flu
2 nqudszmniaufidnnglu Figure 1 wudn
AMVUANANITNINNGUYITINT (V, Use Fy)
LLa:i:MdNﬂsmﬂsmﬂluﬂéjw (V, uaz Fg)
v ' o A v a (% a
wosanuazagluszaunlndifoanu lasdaidu
L\ 2.43% WAz 3.36% BadUTunmnInua
AMNRNAU (Table 5) YSunmaluuandlainay

2R INGNLRTINT (Pee>0.02) uadnodanlu
m’mLmﬂ@iwiw'jwﬂiw']mmﬂlunsju
(Pr<0.02)  uazluisemnsnianua (Pey<0.02)
LLam'j'nJi:mniﬁzmmagﬂunsjmﬁmﬁ'w%a“l,aj
LLﬁdﬂQNﬂ”% LA aNULANA19TE NI TE TIN5
aglmﬂumjmﬁmn”uf:
HANTTAILATIEAAMNLANANITERIN
UszaninnglasiF exact test (Peq) uaz Fy
(P-.) (Tables 4 and 6, below diagonal) A3z@w
wdan1old Bonferroni correction Usngin
laftpaanluanuuandslunddszmnivas
najwns:fi A9 WAZUATFITITNINT (Pgyue>0.005,
P:y>0.002) LAAIIT ANUUANGIITERIN
ﬂi:mnsmﬂunq’mmﬁi:qﬁwﬁu (V, 3.36%,

'
A

P:.<0.02) 28N fU89U3eINNITEHRILALANNUT
¢4 a q
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= o & a
‘ﬁdLLﬁ@lGNﬂﬂiﬂﬂ%ﬂdﬁ]’]ﬂﬂ?i’JLﬂi']z‘?ﬂ@]il exact

test uaz Fy Nazyifidodrayluanuuandis
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BITWURETIU (Peyu<0.005, Pry<0.002)

Table 5 Variance components (V,, V,, V. and V), F-statistics (F, F. and Fy) and the P values

showing differences between groups (Pg), between populations within groups (Pr..) and within

total populations (Pr) (P<0.02, having significant difference; Fu, 1997; Excoffier et al., 2006).

Variance V, Vi, V. V =V, +V,+V,
components 0.0915 = 2.43% 0.1269 = 3.36% 3.5540 = 94.21% 3.7724 = 100%
F-statistics Fet = Vo/V Fse = Vi/(VptVe) Feot = (Va+Vp)/V

0.0243 0.0345 0.0579
P-values Prgt Prsc Prst

0.0948 0.0000 0.0000

Table 6 F, (above diagonal) and Pg (below diagonal) between each pair of populations

(Pe<0.002: significant difference under Bonferroni correction = 0.02/10 tests = 0.002).

Nakhon Si
Population Krabi Trang Rayong Progeny of Krabi
Thammarat
Krabi - 0.0476 0.0366 0.0564 0.0704
Trang 0.0270 - 0.0008 0.0448 0.0697
Nakhon Si 0.0451 0.4505 - 0.0437 0.0422
Thammarat
Rayong 0.0000 0.0000 0.0180 - 0.0335
Progeny of 0.0000 0.0000 0.0270 0.0000 -
Krabi

HANITILATIZHANUUANAIITZRI
UszmninnglasiT exact test (Peq) waz Fy
(Pey) (Tables 4 and 6, below diagonal) ﬁi:ﬂ”ﬂ
updayn1eled Bonferroni correction Us1ngdn
lidupaagluanuuandrsluynddszmnivas
ﬂajum:ﬁ 0139 URZUAIFITIINTY (Pee>0.005,
Pry>0.002) LEAIIT ANUUANGIITENINS
ﬂi:mmm:flumjmmﬁs:qﬁwﬁu (V, 3.36%,
Pr.<0.02) ay;ﬁ'gjﬂuaaﬂszmﬂﬁwama:gnﬁuf
FuaaInNanTInuNIINMIIaTeilag  exact
test WAy Fy 'ﬁ'i:qdﬂﬁﬁfﬂé’]ﬂ"'ﬁuﬂumml,mﬂ@m
BITUNSETU (Peyay<0.005, Pry<0.002)

dauwamﬁl,m'lzﬁs:ijﬂm a4
Uszannsszueanudn 3 Ysemns (n3edl a3 uas
UAIFTIINNT) U3NgImMIIieszvlag exact
test ldvzydpdangluaiuuandis
(Peyae>0.005) 1 mefidn F szydndazanng
sepoafiindduandranndszninsed uaz
A39 (Pry<0.002) lag'liuandn9anndsesing
WATATTITNING (Peg>0.002) FigaandaIny
ANIWNINAeEa T lunsﬂﬁWaLLﬂﬁuﬁ:ﬁwﬁu
P89UazU 5T TINTNIINTITNTA b InzLa
LB (Hesuanain, N3l uas @33 Hesnlng

72089 WAZ BATAITITNINT) NIDAINING
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(n3z0/a31 uaz 3z0@9) udLilaWanTnInWug
Ussifvasdsemnamanii Ngniiinwissudne
seninadnalsamnzwn (Table 1) ¥inlwigaladn
' a o . A o
Wazimstrdunnrastszminsinainluizay
A A o [ A '
Wi TIRDAARDINUNANITIATIZRANNBANGI
A' 1 % o s 1 =S v
ﬂ"lm:quﬂmmylummLmﬂma Donalazedn
Uszrininegauazdinzianuiaiy NInns
A=A LasIT exact test (WATAIBIINIY/
328849 Waz a39/n32d, P..>0.005) uazlasdn
Fo (WATAIDITUINT WAz @39/n32il, Pry>0.002)
qﬂﬁwﬂimmignw”uis LRAINANTT
AATzinalaeit exact test uaz Fy 30l
wudrayuandldaIndszoininizd a9 uas
92889 (Pgyuy<0.005, Py <0.002) U@ laiuaneng
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P>0.002) Mtduidudtiiwinzingnwus
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