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60 MERERNET R, LA IERK R E G0
SR AE A L kA R Sk A T A S
£t B RME T FECRN 5 2 3 S AL AL T
1k, SRERBRS T N se 4 MR AR SRR 5 B (A
B e, Sk, RESE), it rs i S ERE
(ERALi i

Tofe £ MR 0 28 6 I TBC XS PR, 7 R B
FRAMTON, A KGO0, MME S R O, il
AR ZREAL gy e £ A AR (— IR —
oMt i — Sl £ IL 2~7 d JRK f R RS S B
(IR, ISERA . Halkks] 10 cm A4,
X} AT PIT(passive integrated transponder) ™A #x
WSl T 70%IEKE i EE PIT FRic Fid g a8 e,
H PIT FRic A TS5 Sk o K4Sk AR J5 A
45 AME IR, SIEREFATRRHEHERTZY 1 cm, ¥
PIT briciE A IRRE R . il e, iR g
HiPl BRI FREE T, A RAEE 3R, IR LA
LiZi0b/5]
1.2 HiENE

XFP 1625 FBfa, Horpift: 721 B, Hitk 904
F; Fi 192 680 e, Hopifetk 1222 2, M 1458
e TN R FRAE T IRl —SE b N, R IF]
PER BRI, F IR — B Bl 8 &, LA
SRR T bR P 2 S5 el B 5

FEAO SR ISR, 0 A AR . DSk At
TR TRRIE, L O BRI R T i R A )
1), A RO o A (W oy 28 000 28 65 e Js— A %
AU ) AR T (IR T8 e SRR A 1) T BT R L R e (R
T A e Ak ) L B ) CRE A 2 1 mm).
1.3 Zito#r

iz Tl EXCEL 2003 1 SPSS 16.0 #4523 %k
PTG 43 0T o 430 % e 1 A 7 e BUAH 5 4 At
(Pearson AHK) B A IR S (4% o 2t A 30 442 40 B A e
FERBOTE, FIHT A MR R 5 2 1 B35 AN
[ Hz R, i 3 A0 22 Jn 4k 1] A 0 g T Ak
PR 4% J o T 1

Pearson {i FRH 5 38 (1) IR A 1 BE AR H
[P ZE R . AR R BN Py A FRHEAL Y [l T 3R 4L,
ARG OL T RIS bR o i [l ) 2 85, — A~ F AR i
3 )0 2% 3 A2 2R BT B i A 2 A 3 AR
HIPRE R By ), TS 2 B2 () AR OC R A0S

BATTEI N AR A AR RECRTR 2 5 FRIZ A
P 7 [ 0 7 A ) RS R dy, -~ ),Z 1A
AR5 %t [ AR B AP R BON R, BT A
Ra-sl,

dy %X 2r.><,xJ Py,x, I:)y X
0,
P, =b, ,2*
y.X Y, X
5)’
dya X = sz’xi

R 3R+ 25 RP
2 4

21 REMK

WA R, Fs fRFER BT iE . IR IR
AR 4 PRI bR FAL PRI A I D 45
(7] 258 S5 R 5 B — T o o R AR B R e A
EAA, BRRECNE . MEMEARITR . R RTE
A 4 MR AE AR B 2 T, KA R R
BORFERGER 1),
22 HBHERKEIHEXRY

P. F; & & & HE M AR B AH 5 R 4L (Pearson
RBOWFR 2, B ALLET I FRRHES TR
PP Z TR AR G R B IR RSE L IR PR IRFE bR
SR (Y Pearson FH ¢ R E34 18 2K & 2 /K1
(P<0.01). %#li /R Fy 48 P, MRIEAR SR &2 1Y
R REHEY, SRR S >R R R 582 R A >
>R 98, METELERRHERY, BEUE A Bl
WP PR AR R > AR RS IR S A S AR > IR T > . i
Ah, R IRTE L IR 3 HRRIR PRI Z B AHOC 3R
B ik BB 2% 7K - (P<0.01), Ui I = 2 2 8] v] fE
A ANFRRE W 2 E ALk n f, Rtk s /H T
ARSI AR — [, IR A 20 [l H 3
VAN RNy eap 2N e N =t i CI= g
23 3ANMESERERENBESW

H P A2 AT )53, I SPSS # A a#r T 44
KO IRTE L IRE 3 TR A MRS PR A T 1 R
RE(E 3). 2B FEHRI LM, —FHXHRBTE P
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AHOCHEERIA R T 10 K il R B T A RDE
APERAEFRXT AR BT i B K/, B 8 P, 3 7B
APEIRAE AR BT 5 09 B T HE Y S f s>
A SR G0 Jp R AR >R TE ;MM 4E R HE Y,
BRI . RSB ETF, AR TE T R
WM F A > PR S T A AR R > IR SE> 1R
HRPEAE O R B (r) ALK, B35 & P AR IE S
PEPOSHAR BT (1 R BUARSC R B A ER 2
YE R (Pi) 5 2% P R o G Al R m 1] 4 A
(St Py ) Bty =R Sr, Py 7 e 1L
i, B PACEARSL, EHAEHEY S — N PR FE bR
BEARAEEOR, RN A E R T B4R .

24 3NMHERIMEREHRERE ST
R A B A P DR 4% T 8 14 308 748 2R ORI

R AA R, TR 23R 4 iy 3 MEAMR
F b x5 2 118 D R B A0 BT AS TR PR s
R E R . MR 4 ATLULREE, Fs 5 P I
B, AR O SR AR e A R — S HAE
S R IR AR AR SE R SR T R, MEPE BT
(LSRR LN o TS N A 1l B S N R N
BT 3 AN AR IR R AR A BT i A T R B
P Ry 89.7%, WEME 93.2%, BAK 92.0%, Fs Akf
P 85.3%, MEYE 90.5%, KA 88.4%, Huar FL i HL ik
TR

Fz1 FIMMERHRESGITE
Tab.1 The apparent statistics of various traits

PR traits kA%
CV
R (i3 e N1 R K R S
BW BL BT BH BW BL BT BH
PSS (44.37%) 418.82+4.97™ 227.10+0.83™ 44.30+0.21™ 88.66+0.41™ 31.84 9.81 12.63 12.37

F3 13 (45.60% )

P HEQ (55.63%)

F3EQ (54.40% )
P S total
F3 B A total

221.37+0.60"
204.05+0.69"
208.84+0.55™
214.28+0.60"
214.55+0.42"

416.41+3.22"™
294.36+3.16"
346.48+2.69"
349.58+3.21"
378.37+2.18"

43.90+0.17™
39.96+0.16"
42.93+0.15"
41.89+0.14™
43.37+0.11""

89.12£0.30™  26.99 9.41  13.11 11.80
76.16£0.31" 32.23 10.13 1220  12.08
82.84+0.27"  29.66 9.99  13.07 12.60
81.71£0.29™ 3698 1133 1345 1443
85.70£0.21"  29.80 10.14  13.14 1275

H: PR BW: body weight; &K BL: body length; {4%& BT: body thickness; {£& % BH: body height.

ns FOREF ARG, *FoRE T BE(P<0.05), *+F/R%EF 5 2% (P<0.01),

Notes: BW, body weight; BL, body length; BT, body thickness; BH, body height.

ns means no significant difference, * means significant difference(P<0.05), ** means significant difference(P<0.01).

F2 MREREXRE

Tab. 2 The correlation coefficient between the traits

P F3
PEM traits NS IAY MK/ PARGE/X, Xy RBTERYY AR/ 1ERTE/X, /X,
BW BL BT BH BW BL BT BH
RS R/Y BW 1 1
T /X, BL 0.918" 1 0.891° 1
d A& FE/X; BT 0.805™ 0.740" 1 0.780" 0.761" 1
A5 /%, BH 0.903™ 0.885™ 0.759" 1 0.840™ 0.768" 0.830™ 1
KT R/Y BW 1 1
i3 #A /X BL 0.921" 1 0.926™ 1
? FE/X, BT 0.874" 0.825™ 1 0.867"" 0.797"" 1
A% /X, BH 0.946" 0.896™ 0.872" 1 0.836" 0.764" 0.926” 1
BA S ER/Y BW 1 1
total - fk /X, BL 0.9317 1 0.916™ 1
A& FE/X; BT 0.858™ 0.818" 1 0.807" 0.769" 1
A5 /%, BH 0.937" 0.915™ 0.840" 1 0.852" 0.785™ 0.866™ 1

T RN 22 F R B35 (P<0.01)

Note: ~ means significant difference(P<0.01)
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Tab. 3 The effects of three morphological traits on weight
[8] 424 ] indirect effect
PEAR HHIE R B BEHEAEH/P;
traits correlation coefficient direct effect sy RE /X, 1R 55 /X, R /X
total BL BT BH
K /X BL 0.918 0.485 0.433 0.152 0.281
P 1S 1 5E/X, BT 0.805 0.205 0.600 0.359 0.241
/% BH 0.903 0.318 0.585 0.429 0.156
# /X BL 0.891 0.590 0.301 0.023 0.278
F3 i3 R FE/X, BT 0.780 0.030 0.749 0.449 0.300
55 /X; BH 0.840 0.362 0.478 0.453 0.025
K /X BL 0.921 0.338 0.583 0.119 0.464
PR A 5E/X, BT 0.874 0.144 0.731 0.279 0.452
/% BH 0.946 0.518 0.429 0.303 0.126
# /X BL 0.926 0.634 0.292 0.203 0.089
Fy MEQ e FE/X, BT 0.867 0.255 0.612 0.505 0.107
55 /X; BH 0.836 0.116 0.720 0.484 0.236
) K /X BL 0.931 0.400 0.532 0.140 0.392
Pjﬁx A FE/X, BT 0.858 0.171 0.687 0.327 0.360
1A /%; BH 0.937 0.428 0.510 0.366 0.144
y # /X BL 0.916 0.632 0.284 0.042 0.242
F 10":14: R 5E/X, BT 0.807 0.054 0.753 0.486 0.267
55 /X; BH 0.852 0.308 0.543 0.496 0.047
F4 INMESHRBERENRERE
Tab. 4 The determinant coefficients of three morphological traits on the weight
P F;
PER traits KX TR TE/X, /X KX AR5 /X; /X
BL BT BH BL BT BH
& K/X, BL 0.235 0.348
@"k R %/, BT 0.147 0.042 0.027 0.001
15 /X BH 0.273 0.099 0.101 0.328 0.018 0.131
‘ & /X, BL 0.114 0.402
uﬂz@ 1A FE/X, BT 0.085 0.021 0.258 0.065
5 /X; BH 0.314 0.130 0.268 0.112 0.055 0.013
SR & K/X, BL 0.160 0.399
total {A5E/X, BT 0.112 0.029 0.052 0.003
& /X; BH 0.313 0.123 0.183 0.306 0.029 0.095

25 EMHEX5EEASH
SRR R BRI T AR R AR G R Y
HUIRE, AR E, EMECREER. &
MRS Mras Ak 5 pron, Frf iR 2
P=0.000<0.01, isZIM R E A, B TIRK . 1K
FE R 3 ATEASPERFE AR R AR 5T 2 (1 D 5
M2 Ko Fy HEMERER, 25 3 BINAMKTE A AR ST,
WERIRZE P>0.05, KiKF| R E K, WA

BRo FHOCHREL Fs 48 P A BT/ .
26 ZETEIRAFRENE

i Pearson AHCREUL I, K, M IR TE
3 AMIBEMAR AR B & B Ak ik ik
B T B A (P<0.01), B BRI £
JCIRE AT, SRR 5 A BT A DA B 2 MR,

SE R PR TR R WA B 2 PR, A 3 IR A TRR
FEBRON AR, AR5 Dy PR AR B Sl Sy 22 e el )
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Tab.5 The multiple-correlation coefficients of three morphological traits to the weight

S WEEQ

VA total

AR

analysis mul-

8 KOEMSARR prifEiR 2 A58 KOEFISGARR pRifEiR 22 LT RIEARSCHER brifEiR s

tiple-correlation g square adjusted R standard R square adjusted R standard R square adjusted R standard
square error square error square error
1 0.843 0.843 52.877 0.895 0.895 30.728 0.879 0.879 45.006
P 2 0.881 0.880 46.160 0.922 0.922 26.527 0.912 0.912 38.393
3 0.897 0.897 42.800 0.927 0.927 25.715 0.920 0.920 36.578
F 1 0.794 0.794 51.075 0.857 0.857 38.905 0.839 0.839 45.249
2 0.853 0.853 43.133 0.903 0.903 32.040 0.885 0.885 38.291
3 0.905 0.905 31.741 0.885 0.885 38.185

TE: A A RIUF I 6.
Notes: Steps showed in tab. 6.

*6 RWEEAREIMOEAEHER

Tab. 6 Partial regression and constant

P F;
(5] 25 3% s B9 220 coefficients s [\ )7 22 %0 coefficients
regression variables EX 3 bR variables EX bR
step B SE B SE
H— B4 % %0 constant  —829.893 20.194 B9 % %0 constant  —647.57 15.598
step 1 A K /X, BL 5.498 0.088 # /X, BL 4.806 0.07
it B9 # %0 constant  —777.324 17.973 B9 %0 constant  —661.231 13.187
step 2 /%, BL 3.29 0.166 # /X BL 3.232 0.092
@t 1K /X BH 5.063 0.337 M /X BH 4.064 0.183
o=k B %L constant  —799.907 16.793 [al )44 %4 constant
step 3 A K /X, BL 2.904 0.158 # /X, BL
AT /X; BH 3.863 0.332 1K/X; BH
1&FE/X, BT 4.89 0.45 A FE/X, BT
H— BIJ17 %% constant — —448.544 8.523 EIJ1% % constant  —605.229 10.249
step 1 1K /X, BH 9.755 0.111 #4 /X BL 4.557 0.049
£ a2 B %L constant  —534.335 8.828 9% %0 constant  —593.436 8.452
‘ step 2 1K /X; BH 6.345 0.216 # /X, BL 3.163 0.067
e /X, BL 1.693 0.096 R 9E/X, BT 6.507 0.247
§ W= B %0 constant  —540.407 8.594 B9 % %0 constant  —600.240 8.470
step 3 1K /X, BH 5.335 0.248 #4 /X BL 3.122 0.066
/X, BL 1.55 0.095 e FE/X, BT 4.668 0.423
R %E/X, BT 2.808 0.366 /X BH 1.138 0.213
Bk B [BIHHE constant  —490.19 7.817 BT % constant  —639.744 8.662
total step 1 k5 /X BH 10.278 0.095 /X, BL 4745 0.040
it BEIJA% 4L constant  —635.338 8.895 [E]J9% %0 constant  —643.827 7.331
step 2 1K /X, BH 5.751 0.201 #4 /X BL 3.341 0.055
&K /X BL 2.403 0.097 15 /X, BH 3.563 0.109
= [EIH# 40 constant  —654.488 8.604 [IJ9 3 50 constant  —643.584 7.311
step 3 1K #/X; BH 4.691 0.208 # /X, BL 3.275 0.057
A K /X, BL 2.129 0.095 &% /X; BH 3.180 0.145
1A FE/X, BT 3.927 0.305 A FE/X, BT 1.075 0.270

http: //www.scxuebao.cn



494 Ko

¥R 36 %

Tt EREUG IR 6, IR
P: B Y= —654.48842.129 X,+3.927X,+
4.691X;
MEVE: Yo= —540.407+ 1.55X,+ 2.808X,+5.335X;
HEPE: Y 2= —799.907+ 2.904X,+ 4.89X,+3.863 X;
Fi: BEK: Yiga= —643.584+3.275 X, +1.075X,+
3.180X;
WEPE: Yo=—600.240+3.122X,+4.668X,+1.138X;
25 22 JC 1A 5C 2R 118 S8 25 T A 206 R0 5 s o flv A
KR F I ERT I R I, [ U8 B5ORN A v i [
VA FRECHR IR B R 2 7K P (P<0.01).

3 ifie
3.1 REMIR

Rk R, PAHERE LA S 101 ffak,
Wi Z, B HEMERA P BT, 4l 3 RER,
P BRI R IRTERTIA S B
K, HEME R R A R, ATRRJE M Tl
i RAEMEC R B A K RE . 5IEE, BEEPE A
VT ITIERE, HEPE ORI A AU R AR,
KR TMEMER TR | R SRR IR bR it — 2
bt R, AR HESJE SVA, (REAR SRR
B—S00), s T8 —, mE R
R A RfEM: He ), R A S R, AR
Ak .

32 HMHFEFEEFREMESESERIER

ARSI P AR A RS £ RS
ST, IR 3 MREE bR S A T SR OC R B Y
IR E >R GE> 1A K Karisa 25U W58 5 2 AH IR,
IR E A TE ALK ; Rutten 252X 2 RUAH 6 (O BFFT 45
R @R E >R K>S Nguyen SFPVRFFE 455N
IR SARTES AR R . AW R, SR MEME |
PETEA G #r _E 45 R A A, S SV 5, PIY 3
PEMRFE bR -5 4 0 AH ¢ R BCHE T i s >R > 14
B, T Fy RAEAE, R >R >R 5 X il e
M T A I SR A bR AN R, 5 R FE AR ] i 2R
KW BRI TR, P AL F, 22 0 BEFR Tk F
AR TR S kAU, IR A RE T 4B A KR
AR

Fy 88 P Y RBUSME . HISEFE B B,
AT LA R 36 B (i AT SRR ™ A T el As o XHA BT
T R, BRI . IRTE . R A A

BYERIEIRANKA . BARE)Z A B, F
B P Y R RE S R AR AR R X
VO8G0 R B9 3 o 2 AR OB S PR R i
ARSI 555 5 R A T U o T A R B 2,
[IRSEEEN SNELN IS L NEEST NN = SN U Phe N
NIz R, SRR RN ERR I 3 SRS TERSE
PRSIFTE o A4 R BIIET TAEH, F3g s HAt e
SRR (A FEARJSE) UL, - LS S s sy b
SR ITR
3.3 @A HXILL

FTT, 20 s B g HoAd £ 25020 o]
B DRPUER IR T AR TN AT
R AR Z A AA—E N LR, BRI
AR RTE IR mfAfE—E bR R, B
3 A AR B 5 R A XS FE i, 32 HE DU AS 52 )
Xf HER

TEZTCLRPE RIS eR, AHOCHE L R? R Al
JHT T 5 BEHEA T 0N A AT SRR, R R KT L
HET 0.85 W, A BERWIF N AL ) E 2 AL
O ZRE . T AR AR DL, A K
o AR 3 ARSI R TR A E R, X
3 MR MERSE bR EEATT LA K Tk, Fs AP
FF—80c X THEMEREASRDL, P HEASHT LUFTIX =50
EARIIN AT, T Fs SAR AR R PSE S
PeRiE R R AR, HEMXRHR/NF 085, |
PETETE X A PEPOR IE S A TR BT, s
A HAB PPN 35 T 2 A A o 7 A R
J WA S U B 2 Al 0 F 5 04 1m0 0 43 v R R
R SRR IR TR SRR, SRR EPIII IR R A
K Rm . IRFEESFREAR.

SIGTEE A E d R, LR
N EEBEF AR, DR Ao SRR S il B i
FPRIR, RAZIRRESR, TR SIRIRNA L
Bhreh, B RObiR R LT RCR.
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Morphological variation and mathematical analysis of
effects of morphological traits on body-weight of
GIFT tilapia after 3 generations of breeding

LI Ling-ling', DONG Zai-jie?, SU Sheng-yan’, XU Pao"*", LIANG Zheng-yuan®, MA Liang-xiao',
LIU Wei'!, ZHANG Jian-qiao'

(1. Wuxi Fishery College, Nanjing Agriculture University, Wuxi 214081, China;
2. Open Fund of Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes, Ministry of Agriculture,
Freshwater Fisheries Research Center of Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: GIFT strain of Nile tilapia (Oreochromis niloticus) played an important role in world fishery.
Several researches indicated that the growth performance of GIFT can still be improved. As an important
indicator of breeding, body-weight was influenced by many morphological traits, and morphological traits
that impact offspring body-weight might be changed after breeding, so comparative analyses of the impacts
of morphological traits on body-weight between the offspring and parental generation became necessary.
Sixty families of GIFT were introduced into FFRC as the parents (P) in 2006 for further study, three gen-
erations of offspring were bred (F;, F,, F3). In order to observe the achievement of breeding, body- weight
(Y), body-length (X31), body-thickness (X;) and body-height (X3) of the P and F5; were measured, variation of
four morphological traits of P and F; were analyzed; correlation analysis, path analysis and regression
analysis were used to calculate the correlation coefficient, path coefficient and the coefficient of determi-
nation, and the multiple regression equations between body-weight(Y) and morphological traits(Xs, Xg,
Xs)were established and analyzed. Results showed that: 1) compared with P, body-weight, body-length and
body-thickness of F5 had a significant increase (P<0.01), meanwhile a certain decline in the coefficient of
variation (CV) was observed, body size of tilapia of F3 showed a trend of being consistent. Male of F; had
increased in some degree, significant increase of 4 traits of the male group was not observed. 2) Trait af-
fected the body-weight most of F3 converted to body-length, which was body-height x body-length in P. 3)
The influence of body-length, body-thickness and body-height on body-weight declined more in F; than that
in P. Results above indicated that, breeding made a positive effect on the growth speed of GIFT; for further
study we should be more careful in selecting morphological traits, and some other morphological traits
which might impact the body-weight should be taken into account for more accurate breeding project.
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