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HWE: MiEE 2 MARIEEE (Cyprinus carpio var. Quanzhounensis) FEFEFFARM A KB, RAXREE HEHIF R T #
S RIEER, WE TG, GHIGRI2IN K FRIE3 699BARA AT AR IR, IR A LA A B
IR AEAR AL Sy . RAMHCAGR GG, Rl 3T HARMIR E FhE A /N R AE AT 0 AR T G—G R ik
Bt S5R G, RAEBAFRAS T R HON0.50~0.72, RKIEIRAF RZBON0.18~0.22, W AT R AYE 1L J1 4t
H7391°40.132 (P<0.01) #10.122 (P<0.01), FBAEHHICAFRAIFH ST HI40.921 (P<0.01)F10.995 (P<0.01). R HFrt ki
JNT T A AR AR R A T A T R MR BRI N M 12,829 F115.45% , PRKPRARIEBE N 12.76%F16.60% ., 2B
RACHPA TR S R AR, AR T3 rs, [BEAREEE SRR ERHATE el MR K R T E IS T
ARG, AR E , AT IR RS FHBIETR (Molecular-assisted selection MAS) . KR
RAERFREBTEEET RN, DIRRETSR,

S A AR BRI, RR
MES%S: $917.4 CRRFRER: A FHAE (FERS ) R (0SID) : &

Estimation of genetic parameters and its breeding progress for body mass

and body length of Cyprinus carpio var. Quanzhounensis
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1. Guangxi Academy of Fishery Sciences/Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture Nanning
530021, China
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Abstract: In order to improve the growth rate of the cultured population of Cyprinus carpio var. Quanzhounensis in Quan-
zhou, two generations of breeding were carried out by family breeding method. The body mass and body length indexes of 3 699
individuals in 121 families of G;, G, and G, generations of C. carpio were measured. The heritability, phenotypic correlation and
genetic correlation of body mass and body length traits were estimated by mixed linear model. The selection progress of G,—G,
generations was evaluated by the method of breeding value and least square value estimation based on target traits. The results
show that the coefficient of variation of body mass and body length was 0.50—0.72 and 0.18—0.22 respectively. The heritability
estimates were 0.132 (P<0.01) and 0.122, respectively (P<0.01). The genetic correlation and phenotypic correlation were 0.921
(P<0.01) and 0.995 (P<0.01), respectively. The value of selective reaction in body mass estimated by breeding value based on tar-
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get traits and least square estimation was 12.82% and 15.45%, respectively, while 2.76% and 6.60% in body length, respectively,

which indicates that the evenness of body mass was low, not conductive to breeding production, but had high breeding and im-

provement potential. In general, this population of C. carpio var. Quanzhounensis obtained effective genetic progress after two

successive generations by the family breeding, but with a modest progress. In is suggested that molecular-assisted selection

(MAS) and marker-assisted large-scale mixed families' selection should be adopted in the future breeding so as to improve the

breeding efficiency.

Keywords: Cyprinus carpio var. Quanzhounensis; Growth traits; Breeding progress; Family

i}l (Cyprinus carpio) J= NI R Yk a2k,
HATRR AL e BTl 2 AR AR A
AEZEZE L, PEPA FE WML MR,
g | LD REYTOREE | AR AR
WAL, SrAT AN [l ) A 5248 2R Se . 9L R IR
177 2Rt m n i fa IR i R, Ay
SINRAEHE | St KRV | FLUR A AR
KHE IR 2R L R, X
H PRI B3k & A F) T2 #5258 7l &
. HAr, KTHAERERS RO T 20
TR, AR R R . s Fhricii ik
# (Molecular-assisted selection, MAS) . 4>t [H 2H &
## (Genomic selection, GS) 27 Horh | RHIfE(%
38 23 FAF A S A i 5 T 2A W L3y
KAEERE, SEETRIEEEMN BLUP HFHEA
TERE, CIEB A T A ARG A AP
RFRFE AR T RS TR, ARk, Xl
WA NAEEFMEARNIFREE, K
FEAE R MR el R B D o B S AR AR
VEPRMERN L LR R T 5 18%7, Rk K 75 &
PR BerRIRIARGEAS; SR, BRILIEAHEC RS

“SLUE 157 STFRRAFIZ AN, FIHA R
RV A R AR 0, ) 0% U T 2]

filfl | A B AT

EMARAEHE (C. carpio var. Quanzhounensis) &
PG ERAE e R R I AR AR A R € i £
FEAh AR, TE MR R AL S R A £ Y R
WA, GIERATT AR E AT, 2010 4, 4
PN ARAE S 38 5 1 Aol 3 A4 7= i s B AR R B e R
P, RUHUR RAR ML GRS, B H A
MZEER AR W EZFEMAY, X S =R R EA
FEEE X, Ak, MR ) 4. W
. SN TR, B R R A A R
FAITE J1o SR, SMRAEEIA K SRS, BN
DZE R 1 -l 4.0~13.5 g, 2 #3407

KA 665~1250 gl't!, AR K B IR T A
fi | BOTEEAE DR A A KR el R 2K
M A B rE L TR . 2017 4E, 2B I BAET X}
SR KRR AL, Ja o T XA R
JER R IEE TAE. A SCHIH 2017—2020 44
RACHEE B o REAE, 40T T AR R A
RMFAISHL, T MGG SR T E,
I JEAE FH SR A0 A A K MR B el RS %
g

1 MREIE

1.1 Ehipith

AIRELES VAL B BT, i
BTG rE A SR AR B AR UL, AR RR
25.7 °C, R E A6 A, F¥28.7 C; Rk
KA N1 A, F4 214 °C, 24 HRIHA] 2534 h,
AP RE K B 1347.5 mm,
1.2 EMARIEEFHRAS] 3

SN ARACHEFPRE AR e AR A S AR A B2
MERRTT 4 B A WS4 13 P24 P B R AL SR 52 i A
MR vk asis 2 iAol R A
b, JGERIENE 321 B, FIIRTE N 95.58 g,
AR 133.0 mm; BfEPE 251 B, SEBET RN
32.84 g, FIAK 88.70 mm; EH 4 MAHFHT
KAM
13 EBERZMHME
13.1 Gy KRR FE#M#E

AR B () 4 MR AEBERP AR, BEHLBRZE 1 2
MEME . 1 RBHEMEEAT 1 X 1 EO A, A4 R
KF . HT5IHE R ACEEEA R A 7 R A
i, FRIERAMZETR . Bz A A KA e 5%,
ME LIPS IS B A I 2 E KRR, BRI Gy AR SR A
Be X SR FH AL BERE (8 7 i 7 o
132 G—G, REZM#E

G—G, REZ 0l L —RE R ik Er L
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Table 1 Family construction and breeding for each generation

AL BEIR PE7 MR EEL %%??i@/l\ﬁié“ﬁl FRIH Y a‘%ﬁﬁ%‘f}? . %‘%ﬁéﬂ%ﬁ
Generation Population Numl?e?r of Nu@ber of Number of 1n<'11v1duals Aquaculture Stocking df2n51ty/ Culturing
families individuals per family pond (BB'm™) days/d

Gy PR 31 907 29.30 p5* 2.3 168

G, EERE 37 1087 29.40 ps*. P12* 2.1 (P8%) 152

X HERE 6 216 36.00 2.3 (P129) 150

G, EERE 41 1251 30.50 p4*, P7* 2.2 (P4%) 140

X HERE 6 238 39.70 2.0 (P7%) 142

&1t Total 121 3699 32.98 — — —

FAMRLG T 1 X 1 3B . A AR R A il
7E 30 UL L, XRREREHIAE 5 L (AR
AR R ILE 1) EFA R EER AA
B A RMETHE Y, fES R R T a A EHE
AT 3~5 RBAE MR EA; X RERWEAR
TR B AME ST BT (E A
133 ATAgE=L &%k

KR B AR E B R Y (LRH-A) i
TTNTA, fHIFE A 10 ngkg™' . i
5ugkg™s PONERRKRLLH 10 000 KLl [ BY
FE 1 m® BIFRFEAG AL
134 &#%%F

FfrtaiHbs, B RE RS HPLERME 2 000
AR /NHR 1.0 mx1.0 mx0.8 m ) W46 3754
FrfFf K3 2~3 g- B B, RS R AL I
100 B FI K/ 2.0 mx3.0 mx1.0 m 4 46 4k
14 fRCBREFHESHERIE

AR E K 2 7~10 g BB, R PIT
FSF (1.35x8 mm) X HHFThRIC, BAKE IR
850 B, fEMIETTIRA IR, Hf, Gy 7E 1 Hi
¥ (P5%) hIREH, FRIHBEE N 2.3 B-m™?, FRAHAT
[ 168 d; G, 7E 2 Kb (P8*. P12%) W¥isH, 3¢
B FE AT R 2.1 F 2.3 FBEe-m 2, FREEEFE] 505 A
152 fl1 150 d; G, 7£ 2 Fjb¥E (P4*, P7%) A,
FEVE B EE AN 2.2 1 2.0 BB-m 2, FFFE B E] 43 5]
140 Fi 142d (R 1), 1Ak (Bimsrdh. MHEA=
30.0%, HLLF4E=13.0%, MK <15.0%, 45
0.50%~2.00%, M#E=1.0%, MR =1.40%,
JEWT =4.0%) % B8 SL 56 0 K T2 1) 5% B, &
10 d P —IR . YRR BTk 32 30 g 27
F, AR 60% LA I BN AR HEA T4 i i AR AR

W o D, B A BT W EE S 100 mg- L™
() MS-222 R SRR, FH P 1A
FiiE, WEHAEEN 0.1 go SR bR R RGN 24K
KN 0.1 mmo Gy, Gy Fl G, AR B3 E %
1214, ME3699 .

1.5 HESH

1.5.1 #bk M%7+

K SSPS 22.0 FRA XA AR 1 44 5 2 R4
B EG ir, THESFE L bR R
Z¥. K H Kolmogorov-Smirnow &4 T 1IEZ 41
K, A EIHL,

152 7 25 Atk 4t

AR5 e FVA K 18 7 2 - s A% ) A £
ASReml-R ZKPFAfi1, IS Sui & A
YRR, Fik=Lan T .

Vijkimn = B+ Gen; + Sex; + Pond; +Gen;x Sex; +
Sex;x Pond, +Age, (Gen,x Sex; xPond,) +
a; + £, + €jtimn
(1)
A Vijamn 2R DRI PERRINE ;¢ Fm B
P Gen; T i HARHYAEAR RN 5 Sex; FoN
PERI BN 3 Pond, R8N FEFEMIERLN ; Gen; X
Sex;. Sex; x Pond, FRVEN S IAC . w3t = Rl
YRRV ;5 Age; ( Gen; x Sex; x Pondy) JEZ kML ;
ap ;e IR AE RN ; £, R R RTEIR & I8 Z Hi 5
TRIFRIAIBENLE 5 e S MARBEHLIR 2 o
153 RAARX Anilitr A0 %

SR FRUAZ S ARG T THA A T A ] 04 o
SRR RBIASCHB L AR . Horb, AR AT
AT R R AN (Geny),  THAR Bk T
ARV S (1) AT
1.5.4 #BFBERE

Go—G, TRIE B HERYILRE SO 43 31k B A
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W/ D ZFAE O ik A) AET AR EAE OF
i B) 2 PO T A IR AT O i A X
MERER MR I/ D R I E R 2210, PR 22
{6 A6 R 2 i D A P I ERY H T AR . 5
FAALR AT IR B AME P RO 2 M0, R
IO FHZZ AR o X RERE-327 d /N ALY 11 23 HEARR o
TR AT BRBFEIR 9 Joe /D — SR (B A A
Yiumn = 4+ Pop; +Pond; 4 Sex; + Pond ; - Sex; +

Pond; - Sex, - Age , + Pop, - Family + e,
(2)

K. Pop; RN BEREREFIXT FEBE Y [ %00 5 H:
RZEE (1) XA,
Go—G, BB L3 25 R T
P=(1+P)-1+P)—1 (3)
K. Py R G—G, RN 5 P, N G—
G, TRl EE SN o

ZER

2.1 HiRtgitE
SMARAEH Go—G, (TR A F 33.44~
40.88 g, R REBEMN 0.5, Fmibk 0.72; 1

kKA F 95.01~100.52 mm, 75 5 R EURAEH

2

0.18, HfmiA 0.22 (K 2); A HACH AR
PI(E M R Tt s AT MR e 1 A8 S R 4
PRI TR R A K A R R,
BT R AC B BE B R LA B A 2R
B
22 FRESHEKHESERIE

A3 B AR T B A AR FR AR A T IE S A
ST, EEAR R A A AR BRI AT S5
HEIES M (P<0.05), Forr, fRFTEAEHR Gy, G, Fil
G, IO EEH 2.417 . 1.869 Fl 2.297, WEFFH 13.44,
5.58 f119.43, WKIRIE 2.186, WEFE 9.08, ¥ A
o3 (B 1-a); WEAEPR Gy G, il G, 10 E A

0.39. 0.53 F10.58, WEE4 0.30. 0.35 F10.37, K&l
RAIWEE 0.52, W& 0.36, EMRIERS A (E 1-b),

TER R TR, DB AL I3RS B4 5
AL RATEE S5 FR 58 b 0 R R PR R 3
P HAE R, HE TR A BT A8 by T f 35
G o NI (BN QU I YRR NG i ey 1 1S
— 2, DR R R TE A A A B S A R (1.869~
2.417), RIAH WA (3R 3)0
23 FESEMREARN

S Gy G, Fl Gy BG4 B i 3t
£33} 0.097 (P<0.01). 0.118 (P<0.05) #10.074, 1A

®2 FREMFRBOERESITE

Table 2 Descriptive statistics of body mass and body length

PR J5 Body mass {A K Body length
AR N i FEAKL
Generation ~ Population Sex Number of samples//2 ~ “THIMH  FrfEE LR RH SFIH PR SRR
Mean/g SD Ccv Mean/mm SD cv
Gy pri= i Eoe 906 37.44 27.01 0.72 97.79 20.65 0.21
HfE 449 40.88 21.35 0.52 100.52 22.04 0.22
i 457 33.94 24.60 0.72 95.01 18.74 0.20
G, U= id Eoa 1087 39.60 25.94 0.66 99.81 21.47 0.22
HfE 534 40.02 26.99 0.67 99.82 21.88 0.22
i 553 39.20 24.90 0.64 99.80 21.08 0.21
payiistica Eoui 216 33.59 17.15 0.51 95.23 17.62 0.19
HfE 99 33.76 17.56 0.52 95.74 17.68 0.18
i3 117 33.44 16.75 0.50 94.80 17.63 0.19
G, U= id Eoa 1281 39.61 27.13 0.68 99.43 21.72 0.22
HfE 653 39.71 27.49 0.69 99.58 22.16 0.22
i 628 39.52 26.77 0.68 99.27 21.30 0.21
payiitica Eoui 209 34.54 20.60 0.60 96.03 20.09 0.21
HfE 116 35.06 20.36 0.60 95.50 20.38 0.21
i 93 34.12 20.98 0.60 96.68 19.81 0.20
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Table 3 Normality test of body mass and body length
FEAR A WHE W test i W
Trait Generation Statistic df Sig. Skewness Kurtosis
NS Gy 0.107 906 0.000 2.417+0.081 13.44+0.162
Body mass/g G, 0.113 1303 0.000 1.869+0.680 5.589:+0.135
G, 0.124 1490 0.000 2.297+0.063 9.439+0.127
G—G, 0.110 3699 0.000 2.186:0.040 9.089+0.080
LSS Gy 0.047 906 0.000 0.388+0.081 0.30020.162
Body length/mm G, 0.035 1303 0.001 0.529+0.068 0.355+0.135
G, 0.040 1490 0.000 0.581+0.063 0.3780.127
G—G, 0.037 3699 0.000 0.520+0.040 0.361+0.080
350 () 500 1 (1)
5 300 | ;
]“:j %: 400 |
S 250 | E
=2 0 | i 300 |
Ex s = g
& 8 & &
s O % 200 |
- -
£ 100 2
g E 100 |
- I - |
I IIII.I.I----... - 0 R ...ll III---.. PR

0 13 25 38 50 62 75 87 100112 125137
{47 & Body mass/g

18 35 52 69 86 103 120 137 154 171 188
44 Body length/mm

BT R BRI APR 4 Bl o A
Fig. 1 Normal distribution of body mass and body length

K3BfE 714 0.176.. 0.091 F10.099, AL &R i
BRES, HMEEUET, P {UH G, Ml G, it
I EA B (R 4). nTRERFI A AR P8k
b xR E R MA AR, SEOIN
1L 75 22 W ARAS TN IR BT Oy 25 ad sl i, 80k
I HmAR . FIHEACTE] (G—G,) BdEfliiH iy
TR 8L 710h 0.132 (P<0.01), K84 J1 0 0.122
(P<0.01), FEECME L& T AR Py Ba Al i st
%7130% DL b, HESBE (K 4). RUIHAAREL
P AR T4 1Ly 22 Al T HERf A
24 FRESHEKEEHEXMEREHEX
XA SRR SRR A TR G E b, 4
S R R 0T 5 R R AR AR B S A G (P<0.01),
Pearson P ZRECH 0.91, HFDIMEREK M HZE ., &
Jo i Ry AR AT IR AU, IRAS A S s
y=0.000 1x*" (& 2), H¥X, zéFHX/W’r pig il
TR SR K B AR R BIAH G, 2558 Bontit
R AL A 22 T4/ (Gy: 0.764, G2 0.781,
G,: 0.757), RAHCHAR KIS (Gy: 0.875, G
0.837, Gy: 0.794) . ARG T BHAEFHICH 0.921

(P<0.01), FARIFHAKH 0.995 (P<0.01, F5), 5
TR A BAEAG TR 25 R, FTREE AR R A
@ﬁ%%%%%%%?ﬂ%ﬁl¥,fﬁﬁﬁﬁﬁ
HH R T X 25 R A5

2.5 EERM

K 2 AR TR R N Fs L 5, 4

BRIET HERHREFEAL TR BT PR e
VN 1.89 g (Ge—G,) 1 2.91 g (G,—G,), Mik#EIR

300
o
250 | °
2 »=0.000 152763 o
2 L R?=0.908 7 9
£ 200 o
[ o
B 150 o2
m
i)
w100
S
50
0 50 100 150 200 250
A& Body length/mm
K2 PR A A A G ]

Fig.2 Power correlation plot of body mass and body length
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Table 4 Variance components and heritability
EZIN AL Inis AL 5 2 W 2% RIET % Ry 2% e
Trait Generation 6, ol o’ sz KW’+SE
PR Gy 59.12 11.4 539.92 610.44 0.097+0.047"
Body mass/g .
G, 70.11 2.89 522.33 595.33 0.1180.066
G, 48.55 6.88 611.46 666.89 0.074+0.071
G—G, 82.35 17.15 540.11 639.61 0.132+0.037"
(LSS Gy 70.21 23.15 328.57 421.93 0.176+0.325
Body length/mm
G, 37.13 35.56 367.62 440.31 0.091+0.069
G, 37.52 15.56 341.33 394.41 0.099:+0.068
G—G, 47.93 23.67 346.51 418.11 0.12240.043"
TE: R EMKF (P<0.01); * BEMAKF (P<0.05); FRFI.

Note: **. Extremely significant difference (P<0.01); *. Significance difference (P<0.05); the same case in the following table.

RS EEHEXMERIEEX

Table 5 Genetic correlation and phenotypic correlation

AR R FAHC
Generation Genetic correlation Phenotypic correlation
G, 0.764+0.00" 0.875+0.039"

G, 0.781+0.00" 0.837+0.056"
G, 0.757+0.00" 0.794+0.067"
Gy—G, 0.921%0.002" 0.99540.004"

DA 4.80 g, EBtfEHELE R 12.82%, MRKMERIRIERE
A 1.05 mm (G—G;) fil 1.64 mm (G,—G,), &L
VEFER N K 2.69 mm, MiEAEHE ALK 2.76%
(£ 6); T HAntEWRE/N I B A 1A 44 5T &
PRIEBEI NN 3.23 g (Ge—G,) F12.51 g (G—G,),
MORPEN N 5.74 g, EIBEIERE N 15.45%, KK
‘ﬁﬂﬁ;?ﬁpfiﬂjj{] 4.2 mm (Gy—G,) fl 2.2 mm (G,—

), EBREREEE R 6.60% (% 6). AR, RFTEME

®6 (EREMERMEIKNEEHRMAT

Table 6 Estimation of predicted genetic gain for body mass and body length

LA JiEB
Method A Method B
Jun o ¥ N A AN et e N AT
ﬁ/ﬁ( ﬂi‘ﬁ. ﬁﬁi. SR ﬁ'_?h:fii\\/. ST R ﬁ_ﬁhfiw
Trait Generation  Population ~— #¢/P— L Selection response Average Selection response
Least squares - breedi —
mean AT A reeding AT A
Genetic gain ~ Percentage/% value Genetic gain ~ Percentage/%
{LNGigty Gy HEFRE 39.95 ~0.423
Body mass/g ‘
1 PEFRE 41.57 3.23 8.42 1.467 1.89 4.92
Xof HEHE 38.34
G, =y 41.21 2.51 6.48 4.382 291 7.52
Xof HEHE 38.70
&1t Total 5.74 15.45 4.80 12.82
LS Go HEHTE 99.6 -0.329
Body length/
mm G, ud=piic 101.7 4.2 4.27 0.723 1.05 1.07
Xof HEHE 97.5
G, =y 100.7 2.2 2.23 2.362 1.64 1.66
Xof HEHE 98.5
&1t Total 6.4 6.60 2.69 2.76
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AR T BRI SN, MARAEARCA T
e PR ROV, X ] RES SR AN TR IR A R A T
PR K

3 hE

3.1 FREMEFRKERNRESE

PR T A AR A &) BE R IR A th 2R 2 ) 28
GrvR, SRR A BT i o FORE B R R [ 7
A i A B B — 2k, AR BT, AR T
DoF IR EE IR NA . HRT, 28R a2 e
AR T AR 5 R BT 0.15~0.501" ) Hop A i
AR S R BRI S R an B AR £ (Oreochromis niloti-
cus) 2174 0.18~0.21, it ZHREFFHES 5
FAMIET 0.101, A5 5 R B R Y AP AR (Sini-
perca chuatsi) PR A8 5 2 K0CH 0.43~0.551"° ) 2%
LA 57 45 S BRAE 2 #F (Paralichthys oliva-
ceus)"! . L KBRS 8 (Oncorhynchus kisutch)'™ | i
TR MR SEFheb TR A8 AR 10728 5 R AR
/N, U0 4~6 AR P (Hucho taimen) 4 0.07~
0.09%", 16 H# AT Al (Ctenopharyngodon idellus)
H70.09%Y, BT AT R AR T R R TEAISY
MIFRFESAE T, XN ARACHE I 25 R R, 57
B 142~168 H % B AR AL SR 5T A8 5 R EUR AN
0.50. friik 0.72, 5 HFETFRAL M FIAH AL T 5
KV, WEHRA RS AT, 1 U 7 RBOR R
FER R A TP AR B R 28, Bds ISy
A EE (A (2.29), KRINGAE =AML (Hyriop-
sis cumingii) BRI FRAERN BE AT REL Y, (R K AR
S RBURANN 0.19, & 0.22, dmE T RS
6 REVTRARAE R AHIFIY 45 R B N R AL g
PIFVEE S BEARAG, EATRE M R 1. 762470
FRAA S, AN ARALHEE 5 >R F 43 B B i 14 7
KPR T ARRT— B MR B, JeEER I T 55
SIITRABA ;. Bk, RABHE T B iz ik
WS A i R EE iz —.
3.2 EEHRMEEITM

K EBER R, BT RE RS PR X
AR R A EEAEH, JAFMAHCS BRI
BCZH J7 22 RN SR AR I B 2RI . BB, W
FUBTRER A Y 3 B RO R st A PP A o T
7, FEEPER . IRE . Pom s R RIRTT
&, WASNASERIE ) . FAME . BRI
R S, R, BT SR 2 05

R, AR B AR SR
(i N A i U e R N Y P R N
ol b o BRI R B ) 25 5. W RS 25 )
FEANE A @ )E B BB ks % 1, 3 A g
(RFRMR 3L S 0.66, 4 HikHEN 0.17, 5 H
WAL N 0255 BIAER) BIESR ZPE, 150 A1 410 H iR
R Wi (Acipenser gueldenstaedtii) R 13515 7
4358 0.16 F100.18, {RBTHAYIL J1 5301 0.18
#0.09, HBURFEAE KB BOsifl 11225, [HERFRXT
WERRHL R IR T 4 FLE B RHAME L, AR IR
B, PA T IEF BRI RO . 5
RV FREEMIERN . RIESEN R IT AR (R
KARIRIIAE ST . mG kDA, 45 R R A &
MetRig L ) ks L 117K (P<0.15), 5 Hane %%
Xof L LA 5 e AR A 354 s 2 SR, R
F Wang S Al R AR TR AL T o R
XU fE AR Al A T 55 A IR B R AR OGSy
0.99, 5 (0.96)"", HE T (0.91)) 45 M Fh iy
fhiHERT ., ASTHAIRAEHE I 0.92, X5 {HHE
ERTRE 1 AR K& (Larimichthys crocea) RIfhTT
453 (0.83~0.90) 4T, G RTE Mk &)
(Megalobrama amblycephala)®® | 21857 )7 fili (Taki-
fugu rubripes)” SEYIF LA PRBE, AR SCHRAT 5
ESHRNAES TR A (HZ, AT H St #
B IE T X R B (31~41) FIXIRE R
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