55 34 B 9 W
2010 4£ 9

Kol

JOURNAL OF FISHERIES OF CHINA

Vol. 34, No.9
Sep. , 2010

NEHS 1000 —0615(2010)09 —1319 —08

DOI:10. 3724/SP. J. 1231. 2010. 06955

MR EFINSEENKEZFETF, ARXEALZBHHERR

TH%,

EF &

(o KPR B S K I T, 75 8 TV K £ 3R T TR 5 A PR T A S0
S M Y T R PR S PRS0, R 7 266071)

% MR9 Box-Jenkins Z % # , X il ARIMAR(p,d, q) A UAZH%EHT FRRERAY
FRAE, LR M A3 ~2T ARATAXTENRBRENEKRREHATHS
B EIAERZANTNERL, ZREA, XAES1xEQ2 M F 62xEQ4 #4& ARIMAR
(2,0,0)BACANMKXANBEAHN TS FHT) , KAFS4xNL3 ES2xFQ1 fnF 81xF
Q4 f 4 ARIMAR(1,0,0) AL (3 MK Ry ALA A & B0 , BT AL sy s 239 0 B "%
Fo HMTME 27 ~27.5 K 27.5~28 AREFRIEE £ K&K, £ 54 5 LN HAE 69 5

WHSNEAREETABAE —ERE

LRERBAZFEAELERKEZN ISR R, X
BRABEEKRRFZNELFNAE — W ER

HAMF—RABHEREZHTON, 4

EHHAEKERENENE, F o MR EERERNHSEN, HERZFERETHLE T H

FE R MR S AT R R A KA
KR : K=, RA; AT A
hESSES: So17

H 1992 G R ZE6] ( Scophthalmus maximus ) $
SIAFKRE LK, TR K 28 T fh 75 S el i fs:
THERIR Y o AR, 51 kK SE 61 Tk = R R
B g B w7 JEEEE W], 15 2000 -
2001 £EJGGEBF A2 10 D H TR A 30% 7] 35
B A, BLAE 10 A3k 2] B RS A 2
10% R Rk 2] B A% A E 18 S H UL |,
H2 2 5 AT RZE TR AR R o€ ]
SR R, R E K B 5 B i K T RS BT
FI R R R & HORX H AT T8 MR .
XS Fy R R A F & & W B KPR RE R R A
FAUH R EE GV, ik 5 M AERYERE R 47 H
BEMBORER,BMES1xEQ2 Fo4xNQ3,
FO62xEQ4 ES2xFQ1 FIF&1xFQ4, B
X 5 MR RAEK KT RS AR, R 1]
ARK—EM AR R F RO, WAERZEGF R E
b PR B AR BRI 1R, DU 3R A e K0 & il
0 O e B R I B G

5 H H#:2010-05-07 &8 A #9:2010-07-08

MHEAFRIBAD A

AR A KR B A E2hE L S [l
RS AT A O AR, AR R AL
FORIITEAE MR ANF] & & BB, B 24—
SE [N 25 Bk P A v B b ek 19 s s A0 IR
AL ML RIAE MR R T R b 2 R R B R 2
A6 T SR TR AR AR A TR ek 32
SN (B W) F02s () (a5 ) S5 S8 25 A 1Y
SR TR 23 AR R TR A0 A A K R
HABKMAFEE B GE0) [BH 551 7
PR AR K K B U AR A TR BT, AL
IR, 20 20 70 AEACEE G124 K Box
PEEGe 127 5K Jenkins 4t T LABEHL L6 O Bt
Tl SR AN B ] U338 3P X80 (autoregressive
integrated moving average , ARIMA ) , Ay |58 i+ [&] 111
AN E 2 A B B AT E B AT AR A T AR B
JrEt,

AT R ] 18] 7 3 3 Bt ARIMA 557, %6f
R RNERK R FRIATOGE, UG K

RENTRE : A A R BB % 4 (nyeytx —50) 5 B KL% 8 (2006BAD01 A12012 ) 5 4l A 25 A Tk BHIF & 300
288235 H (nyhyzx07 —046) ; i E K P RHEAT 5858 80K B 58 BT BRI 55 22 5T H (2009 —ts —11)
BIEE : D&%, Tel ;0532 — 85835103 , E-mail ; maaj @ ysfri. ac. cn



1320 KoFE

¥

34 3%

JESEARAR T I AT i 30 A R T
L MRSIE

1.1 SLIGHH#Y

TP 5 M RFIKR E S 1 xEQ2 |
F&34xNR3 FA82xEQ4.E&82%xFQ1 FfF &
1 xFQ4RIFEF 2007 4 H12 HET A 19 BHEE
AR & KK A RA A i K R e
3 ~28 FRR WA, B0 1.5 Al 5 MR R PHE
B 50 AR EARE (g) o SKREBDIEERM
By, P IA oX FAHAR I i B B ) 246 0 3 38
2@X‘Tii$:AGRW =(W, =W )/(t, —t,), =
H, W () W, () 30 ISR o F e, () BO4R
o A 2 4 S i B i) 246 0] 3 B 38 R A T
[P 2 23 Ar o FEH R 16 4Kt T s, 26 17
18 AECHE FH T S AR Y (8 SR RCR
1.2 SthAE

ARIMA KR X FR B-J 8, H 32 « s
IR [F0) P 71 2 FORE T I [ ¢ 18— S BB AL S i, 44
RIS S E R B AN E T, (HAE A
Fe g AL AN A — 5 A ML, T LRI ARE I A £
PR (ARIMA ) AL 8 o 3 X 1% 5y A Y
AT RIS, BEAS A BT AR 8] 3 37 ) 45 44
SR AE, 35 B g5/ O 22 5 T 1Y s A
ARIMA FEBUAT 4 FhREAIERY : { 8] (AR ) A5 |
Ba - (MA) BB g 89 5% 31 5 ( ARMA)
BRI LA R 22 3 E 18] 9 8% 3 F 24570 ( ARIMA )
NN

§l =0y, + 0y, 4+ 0y, , +
e, —6e,_; —be,_, - —0e,_,
X, p.d . q 73 HIFR s ] R B 1] B4, 22
O3 BRI S - I, v, S IR T ¢ A Y
FOAE v, -, Ry ¢ — i I AOULIAE, @, B EL ) B
1A ZR 5, 0, A 1 L 3 ) F- 28 R B, e, g IS ) P
GIRERITE ¢ — i I A 1R 22 B 22

ARIMA BRI R 4 BBk T :

Ji- 3 o P A4 F) B 57 ARIMA RS [
SR PR E R I [E] R 50 o 1 5, AR A I 1]
Fr 9 B I P B AH G R EIOR i B R G e 280 R0
Fe g ARt e A T 00 s O, S s IR LR R 1
SN AN 00 B Y 22 53 T8 I T e 21 A R 0 o
TRASERDRE L, 0 P S E AT IR 2 0 A P A T
PNVEGETHR I, W A 2 AR AR

NEEHEAT 2251, HEA RN P F-Ae

A RH MR Box-Jenkins, FIFEAHY
FIAH 5C o6 BRI D B AH 5C eR 8500 AR 90 25 LU
ARIMA BRI B, AR x| Y p &2 g
AR, T oA, WP x, 1 MA(q) P91
i p R, T r 5 p LR WU X, + g ART
(p) PO 4 poor B HE R, WA B+ x, 1 2
ARIMA(p,q) ¥4, HHerl IGKIEHZE ) p g
IR, SR 5 R B RNI2 R S S R, R 3
T p g HERTIE . BEBIS W 552 WAk 1Y
SR A GEVT 5 S W R A R A 40 5
DERE HUHE AR SCR FH 945 0 BE G i i R it A5
BN ( Akaike information criterion, f& i >y AIC
D) FE FC 2% DL 3 4F S HE ) ( Schwartz
Bayesian criterion , fajic >y BIC #EN]) , {&K 35 AIC F1
BIC #EDHf & AL B 45, 257 ARIMA FR A2
TEA BT BA  Br U , AIC 5 BIC {H fie /M
B Ry S AR s I I, 3 2825 JE R SN TR 29
P, AIC F1 BIC #ER Y 5E SLH

AIC = NLng> (k) +2(p +q +1)/N
BIC = NLno>(k) + (p +q +1)/N

Hob N WREARL, o MERZER T 2,

AR A A 3 Ao B AR AR B 4 25
BRUBEAR M, 0 E T A RXREREERKEF
L B[] e 47 S TR 1 45 A R B B, A L R b
A AT TR SR Al 1 . BB S B0k 1 Oy
EARZ W UL SO AR T /D Z e kAl
TR ARG T 55 07 1 o A SR P die/y — 3¢
f TSR ARRERI S H Ak 3 B R) 3 51 A 7R 2 5
J A B — 2P g B R R A 3, 3R A
BRI LAk 22 e 2 5 O MR o R e
AR XF [y sk A AT s A T, 1 5RA%  Y
572 KA By FAE 5% R4 p, I B R 1 58 3 —
Jz R B 404 & ( Box-Pierce-Q-Statistic) Q = Nkilpzk
SEIR XG0 (m = p = q) 53 Aii o WA RS i S
b R R g, U [ B b — B B, HEORT R e
B

AR TN BAF RN RN RITEL
MIRSRITN 27 ~27.5 } 27.5 ~28 R EEK
B, I 55 A R A S DU A B, A3 T B A R
K

K JFH SPSS 15. 0 B A7 B ds A 35 73 o



9 34

EWL A DRI F S Hrk B0 RS B RE 7 F L X R K T I Sl

1321

2 AR50

FIIRERias

H1 5 MR F R E 61 xEQ2 F 44 xN
3 F32xEQ4 ES2xFQ1 f1F&81xFQ4
(A o A Ak B ) 9 PR B R B (TR 1), 85 K
R EA KA A A s . &
SPSS 13. 0 ki — 2 Mra B, KK F Y
W TR PER LS . oI A R R IR AE K
FEIWEIE S Ak, 25 SRR, % K R R I3t
FEIESD M, A M. S RXREREAK
AN B AHSC R AL () Fl H AR R E ()
(£ 1) KRB, NEIR EF 8RR WEUH Y 55
W/NSHGXTTHERE 61 xE Q2 i H A& %L
f(ro)Ek>2 LG, [re | <2//16 =0.5; 0 F 5K
ZFA84xNQ3 FA2xEQ4 ES2xFQ1 M F
81 xF Q4 fi @M CHREE (r) FEL > 1L,

2.1

[rl<2//16 =0.5, I RRY HHEE. L
WS A A G s A CACF) Al B AR O pR ZIA]
(PACF) (&12) KB, % % 2 A AHR EUEE K 2
BIE SZ AL IB , 1145 22 2 Ik AT 5C e R AT T2 D)
TEf G 1 ek 2 WE s T 0.l BiRg R A]
HBE A 5 2 e8I BA RGP AR T

~E41xE%2
- F 84xN%3
+F 42xE$4
«E42xF%1

EAKHSE

growth rate of body weight
(=

E1 XEHS MRRRMFEEKEEREFFSIE
Fig.1 Change of time series of growth rate of

body weight in every selected families

x1 REFSMRERRAEFEERZEERBFIINEHBEXRZYEBEXRY

Tab.1 Auto-and partial-correlation coefficients of time series of growth rate of body weight of five selected families

= E&d1xEQ2 F&4xN@3 F&2xEQ4 Ed2xFQl1 F&1xFQ4
lag P T P T Pi Tk P Tk Pr T
1 0.767 0.767 0.649 0.649 0.823 0.823 0.826 0.826 0.793 0.793
2 0.379 -0.507 0.395 —-0.044 0. 544 -0.413 0.613 -0.221 0.535 -0.256
3 0.767 0.018 0.186 -0.091 0.232 -0.223 0.404 -0.106 0.278 -0.150
4 —-0. 144 —-0.069 0.022 —-0.089 —-0.059 -0.161 0.200 -0.136 0.003 —-0.257
5 -0.290 -0.248 -0.219 -0.295 -0.270 -0.028 -0.004 -0.176 -0.239 -0.166
6 —-0.411 -0.162 —-0.355 -0.117 —-0.418 —-0.169 -0.209 -0.203 -0.402 —-0.080
7 —-0.422 0.076 —0.447 -0.163 -0.472 -0.017 -0.366 -0.085 -0.466 -0.007
8 -0.353 -0.168 —-0.461 -0.110 —0.457 —0.094 —-0.462 -0.057 —-0.474 -0.102
9 -0.281 -0.174 —-0.300 0.176 —-0.368 0.038 -0.426 0.229 —-0.423 -0.056
10 -0.193 0.068 -0.152 -0.001 -0.210 0.072 -0.336 0.047 -0.257 0.174
11 -0.058 0.023 —-0.045 -0.034 -0.075 -0.157 -0.262 -0.124 -0.116 -0.136
12 0.108 —-0.008 0.007 -0.115 0.020 -0.097 -0.214 —-0.168 -0.010 -0.072
13 0.169 -0.218 0.054 -0.152 0.072 —-0.040 -0.150 -0.054 0.072 -0.069
14 0.118 —-0.061 0. 101 —-0.005 0.082 —-0.048 -0.073 —-0.042 0.124 -0.029
T pe FIMIRREL r i FI AR AL
Notes :p,. Autocorrelations ; r,.. partial autocorrelations.
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R A ST R I [ e 37 A5 78 28 4 1) 1 3]
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2 M F &2xEQ4 44 ARIMAR(2,0,0) i
(2 DR RMBIIERAR & HBOT) , K HR F 84 x
NQ3 . E&2xFQ1MF&1xFQ4HhH
ARIMAR(1,0,0) #8 (3 K R BBERIERA S

2.3 HESHEITIEERIZHNTE

TR BRI, SRR K R IR E L
3k A 1 2 470 ) EL AR R A S

K% E 61 xEQ2:ARIMAR (2,0,0) =
1.304X,_, —0.593 X,_, +e,

SZF &4 xN Q3. ARIMAR (1,0,0) =
0.793X,_, +e,
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Fig.2 Auto- and partial-correlation function of time series of growth rate of body weight of five selected families
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Tab.2 Parameters of time series model of growth rate of body weight of five selected families

Sch\B;/IaCrz’ s it 0 Xo o5
Bayesian criterion statistic-Q X o5 critical value

157.305 0.762 5.991

152. 404 1.978 7.815

135.861 1.742 5.991

124. 677 5.785 7.815

136. 360 7.698 7.851

AIC
£ i Rl
%/% TR Akaike’ s information
family adopted model L.
criterion
E31xEQ2 ARIMAR(2,0,0) 154. 987
F&4xNQ3 ARIMAR(1,0,0) 150. 859
F&2xEQ4 ARIMAR(2,0,0) 133.543
E&2xFQl ARIMAR(1,0,0) 123.132
Fo1xFQ4 ARIMAR(1,0,0) 134.815
5
) ——E 4 1 xE 9 2524
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g 160t —~E 8 1x E9 27{E
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Fig.3 Matching in growth rate of body weight between observed and calculated values in every selected family
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Tab.3 Results and precision analyse of growth rate of body weight in every selected family

Hig EA&1xEQ2 F34xN?3 F32xEQ4 Ed2xFQ1 F&1xFQ4
month age 27 ~27.5 27.5~28 27~27.5 27.5~28 27~27.5 27.5~28 27~27.5 27.5~28 27~27.5 27.5~28
SEE . . . . -
49.235 73.098 53.671 59.671 40.786 53.205 75.334 79.257 50.988 50.472
observed values
T .
61.638 98. 822 60. 044 70. 650 46.782 57. 666 83.972 90. 191 55.729 60.289
calculated values
o
*_H H%E?_ 74. 809 64. 809 88.126 81.601 85.299 91.615 88. 534 86.204 90. 702 80.550
relative precision
VEARAPREBE = [1 — | S - BOE | /920{E ] <100,
Notes; Relative precision = [ 1 — | observed values — calculated values | /observed values] x 100.
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The time series of development of selected families of turbot
( Scophthalmus maximus L. ) selective breeding F,

WANG Xin-an, MA Ai-jun”
(Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Qingdao Key Laboratory for
Marine Fish Breeding and Biotechnology ,Key Lab for Sustainable Utilization of Marine Fishery Resources,
Ministry of Agriculture ,Qingdao 266071 , China)

Abstract; Turbot, a flatfish of deep water species, is a high-nutrition and economic valued species and
currently cultured widely in China. In recent years,however,serious germ plasm degeneration has come into
being due to the lack of the long-term and effective broodstock management programmes, production of
farmed turbot became highly unstable and total output declined gradually. Therefore, the genetic improvement
of turbot will be necessary to sustain the industry development. Within a breeding program in aquaculture,
growth rate which determines the total harvest yield is a highly desirable economic trait. However, the growth
rate at different development is variational because genes are expressed selectively at different growth stages
following a certain sequence of time and place. It is necessary,obviously,to determine a good selection time
during selective breeding for obtaining maximal genetic gain. In present study, according to Box-Jenkins
theory and ARIMA(p,d,q)model ,the time series of growth rate of body weight of five selected families of
turbot selective breeding F, were identified, simulated and predicted. SPSS 15. 0 software was used to
construct the ARIMA model. Raw data for model establishment and validation were from 3 to 27 months.
The results showed that family E § 1 xE®2,F 4 xNQ3,FA2xEQ4,E342xFQ?1 and F41xFQ®4
adapt to ARIMA(2,0,0), ARIMA(1,0,0), ARIMA(2,0,0), ARIMA(1,0,0) and ARIMA(1,0,0)
model , respectively ( Constants were not included in all five models) . The residual errors of five models were
all the white noise series( P >0.05). Relative precisions of the forecasting for growth rate of body weight of
five families during months 27 —27.5,27. 5 — 28 were comparatively high, which indicated those ARIMA
models are able to well-describe the temporal and spatial changes in growth rate of body weight of turbot.
The development changes of growth rate of body weight would be analysed through past observed values and
forecast values, which can provide theoretic basis for determining optimal selection time during selective
breeding of turbot.

Key words: turbot( Scophthalmus maximus L. ) ; family; the time series; model
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