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F 3 A w92 F X (Liner, Power, Quadratic) ¥ , R R R G AMRF. RATHAEKRFES I FE
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ABSTRACT According to the biological data of small yellow croaker Larimichthys polyactis
(Bleeker,1987) collected by the trawls in the central and southern Yellow Sea in the late of
2008, the growth characteristics of this fish were studied. The results showed that the body
length and body weight increased 15. 2245, 65 mm and 5. 46 0. 65 g every month from July to
December. The relationship between the body length and body weight was W =3.76 X 107°
L#8%3  The relationship between the otolith and body length and body weight was discussed.
The Power function was the fittest one among the three models. Growth models VBGF (von

Bertalanffy function), LGF (Logistic function), GGF (Gompertz function), Logarithmic func-
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tion, Inverse function, Quadratic function and Cubic function were chosen as the candidates for
fitting the growth model of small yellow croaker underyearling to establish the optimum growth
equation of body length. Based on the R* and RSS criterion, the VBGF, LGF and GGF had the
similar fitness, while the Logarithmic, Inverse, Quadratic and Cubic had the similar fitness,
and the effect was better than VBGF, LGF and GGF. The Cubic function was the best one to
describe the growth of small yellow croaker underyearling.

KEY WORDS Small yellow croaker Underyearling Growth characteristic

Central and southern Yellow Sea

/NEE A Larimichthys polyactis (Bleeker, 1987)BFBREMHIKELEF4E, " E0M TREWNEE . KE
TR . AR/ i T 05 4 A AR, TR KR - A B A B M B U RAREMH B (ERNE
1965 ARFTESE  1964) . 3 MBI~ ORES B B B Mt B WiHER (& BAA% 2005, A/ NEAERR
B AR .

NEARREEEWIEFAFAEXZ — HE 20 e 60 FRLUE B THEBREZRHHE R, NEATR
FIEER. 40 ZEXR,/NEAKXFEN T EKE A FE R B b B, BRI AL DB AR W B, ik
FEN 1 RE, BRENHANMRESTHCE RSB GFHFE 2006, K4 2003;FBREE 20065
—¥4  2001;FF ELSE 2004;MK0E10 20045 M0 1999), HEFX/ MR AL AKBITEHENED,

A 3CLL 2008 4F 7T~12 HREMNHIE P HEA/DEAYELY BTG X HAEK EEHR A KRIER
HERK A BT E, HE S B A E Wi b 8 & S E BN ERERL, LI RENEENUER
B, ERNRAYEHENERRSE, BEBRNDEAYAKNERNE.

1 HBP5FHE

1.1 ##

SRS T 2008 4 7~12 A 45 A AR EE TR AR U A, o, 7.8, 10 A R R E ot “db 2L S BB
P AL EAE (121°30" ~122°E, 32°30" ~34°30'N) 5 9. 11,12 F {5 KE 5l 4o A 7= ¥ s ¥ 3 Bl WL IEBURE 3678 (120°127
E, 35°N), G HEBAL T 50 B T4 ¥ ME (e k AR AE 45 . BE%%%) . EEYFNEIRE
PORBCRE A, B KRG 3 AR AP TR KBS M B A A 60 CHYBEAR L5 24h, T IR 4R P
RHE FRRER EHE) 0.01 me, ZERLA HHUR B9 XU 5 4% (Olympus SZ61) T & H A MK ERMAIEN
HKER, B—HAEARFMEEZNE 3K, 4 3 RMELRZANER/NT 10760 K LT HEENR
KRR
1.2 EAMME

FERETE R EERREQIDRRE T E BRE S AR B A . XEAEHGITE,7A 155X
£ R i 7E B (Leica DME)20~400 5L EF TS H 48, L H R H 0 52~68, F ¥ K 61.314.72, %
HE(EEE 1995;Powles etal. 198 UNREERMEAHRBRER 1 & FBILHERZHHES NS A 8~
23 HZ e, X 58 R/ NEar ™ mEEE S APAR_RMEYEN. RERMRNIGED BHMEN RN
BREIEREG N YIS, P RE Yk a 1347 B,
1.3 £KEBHENITELARX

FHERKBEOFEANX . AR g:(Lz_Ll)/(lZ_tl)yﬁ%ETféEﬁz w=(LnL,—LnL,)/(t, —t,) , X} 3
R ag=(L,—L)/[Li X (&, =) ] X100% , A K ¥ K= (LnL, —LaL,) X (t; +1,)/2, £ K35 r=(LaL, —
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LnL) XLy /(t;— 1), Hd Ly Ly 53 5k H #% Lo WREK, AE . BAREMERYRAHMENTHELK,
iR Ab 78 R B Excel 2003 1 SPSS 13. 0 # /.

1.4 £KER
/N M 4E 4 48 R K 4 K R ) von Bertalanffy A K B (VBGF) L, = L. [1—e ® % ],Gompertz £+
K FE(GGF) L =1 e ", Logistic #iK 4 & 7 (LGP L, = TJ;I;:,—,”,Logarithmic MK R L= b +

b, Lnt,Inverse £ K F# L,=b, ’le,Quadratic KT L, =b,+bit+b,¢° ,Cubic EKFFE L.=by +b114b: £

+b, 8 PATHELE , HF VBGF,GGF # LGF f4E K S ¥R AR E kA B & (R4S 1990), Logarithmic,
Inverse, Quadratic I & Cubic ¥ 75 24 iy S0 % F SPSS 13. 0 E A48 5], BIH ARG ELUKE
I35 F1(Residual sum of squares, RSS) MM X (P ERZBOR e (BRBESE  2002),

2 H#HR

2.1 FKMEEHRK

F1FETEA AR/ SEG R EAE RIS, RREFEMNER, & ARZEAK KEESF
BEP=0.0D),
2 B /% B ik K ok 46. 63420, 55 mm, - HEE K 2. 45+£0.08g,7 A P HEKEE 112. 73+ 1. 15
mm, R KT 24. 16--0. 99 g, 4FBIHE T 2. 42.9. 86 £, 7&K H #3380 13. 22 mm, (K5 H B340 4. 34 g.
®1 EETHBNEALESHENGK BEAR

Table 1 Body length and body weight structure of small yellow croaker underyearling in the central and southern Yellow Sea

A Age 2 3 4 5 6 7
FEA B Sample size 631 295 50 121 150 100
I H1{AK Mean length(mm) 46,63+0.55 80.1140.52 93.3+2.25 101.5840.91 109.21+1.02 112.73+1.15
{& 4 76 Bl Range of length(mm) 20~79 60-~~99 80~116 87122 82~~123 88-~124
{£ 34 Dominant group(mm) 40~60 75~85 90~105 95~110 105~115 105~-115
£ 340 B Percentage of dominant group( %) 50. 32 43, 39 37.82 39. 50 47, 24 52,34
FHKE Mean weight(g) 2.4540.08 9,5440.16 14, 4440, 42 18.23+0.57 21.9840. 84 24,1640, 99
{1k T 7 Bl Range of weight(g) 0,15~9, 36 3.80~17. 80 929 14, 70~30 14.20~33 15~31
i # 4 Dominant group(g) 0.15~3 8~11 10~15 15~-20 20~ 25 20~25
340 . Bl Percentage of dominant group( %) 65. 82 41.02 40, 42 30. 83 35.23 42,25
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Fig. 1 Relationship hetween body length and body weight of the small yellow croaker underyearling

in the central and southern Yellow Sea
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2.2 BK-HKEXE

NEELFHEANERKESERBELRRX N W=376 X10 L2 (n = 1 347,r = 0.995), RREH X R
WD, R2INET/MEALEYAPANEK-EREXRRNZR. TUEBL . 2~6 A&, BB o /T 3,8
BROAKBEERXFREARER; M7 AR ERT 3, WEEKEKEFE N FEREEREE,

R2 MEEBUFHEEKFEXRARBNAEER

Table 2 Changes in the parameters of body length-weight function for the small yellow croaker underyearling in 6 months

Hi# Month age 2 3 4 5 6 7
Z¥ a Parameter (1075) 4,980 8. 820 7. 360 8, 200 7. 400 5. 900
HEW S Power 2.754 2. 636 2. 691 2. 669 2.824 3.219
HEEH r Relative coefficient 0.984 0. 955 0. 980 0. 951 0. 960 0. 955

2.3 HEKE.EBS5G6K.AENXE

1 SPSS #t Nonparametric Tests Sl H-AKE  ERHN TS YCRARN TRE. FRBR,/D
B YMENMBLEEEGNKE EEYEEEHLEF(P>0.05), EHENE - %HALER,2~7 Ay, BA
AYKERKE R 0.82240.339mm, BE WK BN 13.94+4. 22mg(FE 3), B HEEEER .S58
4 AN EAKE ERHBKENR,

£33 MEELHEYHEERERBATER

Table 3 Monthly change of otolith growth of the small yellow croaker underyearling

A ¥ Month age 2 3 4 5 6 7
AR Sample size 50 50 50 100 50 50
EEAEER Weight of left otolith(mg) 4.63+0.11  20.8540.60 49.9440.27 60.98+2.55 65.654+2.74 74.33%3.90

HFEAER Weight of right otolith(mg) 4.63+0.12 21.0740.99 49.67+1.96 61.15£2.56  65.3242.81 74.25+3.89
EHAKE Length of left otolith(mm) 2.9040.02 4,62£0.04 6.1941.67 6.590. 05 6.7710.04 7.01+0. 05

HEHAKE Length of right otolith(mm) 2.8740.02 4.58+0.03 6.15+0. 07 6. 6140, 03 6.85%0.05 6.9140.03

Btk (Liner;:Y=a+b6X) . J 5 (Power: Y =5, X% ), I & (Quadratic. Y=56,+b, X+ 5, X>)3 f M I3 ¥
AMEBEARNKE EES5RK AERNXRSFHTUEG, RAFAKENEBRE KK R E K5I Z 85
K, BN B3 AR (P<<0.05), HTE 3 MHIA T . WURRNPEERS .

BEORKESEKHRRAN:

Ly =0.857Ly "% (r=0. 987 4,n=350)
Lg=3.128Ly —15.883(r=0.955 2,n=350)
Ly =2. 604Ly 0. 008L} —7. 762(r=0. 956 4,2=350)

HEAEES5KEMNLERA:

Wg =3, 585Wy ¥ (r=0. 993 4,n=350)
W =0. 430W y 0. 376 (r=0. 899 7,n=350)
W =0. 859W 5 —0. 005W — 4. 482(r=0. 692 7,7=350)

2.4 EKFEHAURWLER
RAPNBTRERFIBER L EEZH R UK RSS Gt B M. M R?ER RSS By% {8 L k%, VBGF,
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GGF,LGF ix 3 fpE2#m Hl-& B S $5E , T Logarithmic, Inverse, Quadratic LA & Cubic 4 FA K HF R
BLE SR R, AR T AT 3 R A (P <C0. 01; Pres<<0.01), 7E 7 FhE KA 1, Cubic L K F
A K R BKRSS /N BN F/AEANFEHENAR, Cabic ERTBEARFHUERER. KA
Cubic ER FEHMAEAKAR RIBERK T BRELSABRWHERARKREBAE AR BERK AEERKH
% (E 2).

x4 FEABFFEMEGINEOLNEHEERKABABENSYE

Table 4 Values for the parameters and fitness of functions describing the growth

75 # Function bo b b b3 R? RSS
Logarithmic 10. 209 61. 266 0.961 162. 94
Inverse 155. 055 —217.704 0.997 14. 66
Quadratic —33. 439 48.537 —3. 786 0,992 35.52
Cubic —80.103 86.537 —12.996 0. 682 0.999 5.37
VBGF 5.075 0.714 0.913 1675
LGF 1. 349 0.595 0.914 1786
GGF 0. 741 0.502 0.914 1 604

¥ : VBGF : 6y =LnLe -+ kto .6 =k; LGF: 6 =a,b =1; GGF: bp=Lng,b=r

140 135
2.5 HEKYFTE
120 | ' 30
RKOKROOABT/NEALEHHERA = 100k 1y <
AWK EEAKER ATUEFEL, /N f; Z
A EHAERRAERKWHEGERERAEKTE ;ED 80r 120 g
bREBE B BW B/ EE . Hi A M ABHE :; 60 - 415 E
KFLGHR B4 MAKKAKER ﬁ wl e ik Body length(mm) | |, :‘@
ERFEIANAAP<0.05) ;K EAKAHE —0— {kEBody weight(g)
XK R EAE KB EEHRE W&, 20r 13
HETE A BN EAERSBEOZIE 05 : : . . - - 0

ik, W] R A AE K EEHATM R, ¥ Cubic H # Month age

TR SR — B S T A K Cobirh kB T K

BB v =86. 537 — 25. 9921+ 2. 04647, Fig. 2 Curves of body length and body weight growth
WEAEREE AN v, =13.366 — 1. 7261+ rate in Cubic growth function
0.018 , FHILER(E 3), HE 3 AT LLE

TR 2~7 AR, DI ARERK REAEKEEYEE A BRI m AR, KA KB EAAE 1~4 A et
W/NRGE 4 A LS BUNMBEE RN R EA KEEM R NGE PR —FEL, AR EA KR E LGS
— 3, 2~7 AR AR AR K R ST .

x5 MEELUEHEFTFAABRKKEKESY
Table 5 The growth index of body length in different month

At K (mm) A 1 (mm) AR FECD £ KR B AR F D EREH
Age Length Mensal increase Relative growth rate Growth index Instantaneous growth rate Growth constant

2 46.63

3 80. 11 33.48 71. 80 25.23 0.54 1.35

4 93. 30 13.19 16.46 12.21 0.15 0.53

5 101. 58 8.28 8. 87 7.93 0.09 0. 38

6 109. 21 7.63 7.51 7.36 0.07 0. 40

7 112. 73 3.52 3.22 3. 46 0.03 0.21
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F6 MEOHFHERAARBEEKIEY
Table 6 The growth index of body weight in different month

A HE (e AK@ LERSE R AP HERIER BT £ R (00 EREH
Age Weight Mensal increase Relative growth rate Growth index Instantaneous growth rate Growth constant

2 2.45

3 9.54 7.09 289. 39 3.33 1.36 3. 40

4 14.44 4.9 51. 36 3.95 0.41 1. 45

5 18.23 3.79 26.25 3.37 0.23 1.05

6 21.18 2.95 16,18 2.73 0.15 0. 82

7 24,16 2.98 14. 07 2.79 0.13 0. 86

100 —— KA R 16
90 Growth rate of body length 11a
—— G EE KEHE
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Fig. 3 Curves of body length and body weight growth rate in Cubic growth function

3 itig

3.1 BEHINERE

FRHAXRER W=al' MaEMEK GERXRFTERIE SN, REERKFRE 6 H, 7T LUFARAB XA
RENSBFEKERX 2000;450HFE 198D,

FEEFER O EETANWEEAEREZ  METWE ER FHENRREHESIE o ENEL, H A —
HXER PN EREE RREATFENRSE WS E o HY B CESIM  1994;Le eral.  1951;
Bagenal etal. 1978), ABIFEH 6 {HN 2.830 3, 5RWBILFBM B G RE K /NE A b {E 3. 293 8OUKHE
2003) Z BT ¢ i Be, 2R B E(P<0.05), MEAXHHAREXN LR MEHARNERHBEOARRE, M ARNA
ZHMEKEREER - EZEAZFHWEERRE.

BHFRBER BN EESTHBRZEBARME. 2~6 Ak, o H7E 2. 636~2. 824 Z W3, H/NF
3.H%] 7 Akut bERF 3(K 2), BB MMM EHBR S A RGEEME SN TRRFES M EALKEY
R KA X, 2~5 AR ARERBEERFEREEKAE, 0 E/NTF 3:6.7 AN 0 ERBEK,E 7
ARNEZEAT I XFTERFNEEEHMEHT 10 ARFHELTN, KB FEATERNEENMHE
R REEKEERTHRRKNERERE,

3.2 NFMERKFARUABRMILER
8 2 B A R B E M M B R AR, AT A K h M M R R AE R ERE.
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HRERKMBRAERSE, FEH von Bertalanfly K 5 T84 KI5 #  Logistics 4 K 77 #2 . Gompertz 42 K
FR AR TR . CHXERK RS,

SFARRMFME, REERA RO KRB, REMEKFTESH AR A R (Barnabe'
1994;Krebs 1994;Gamito 1998; Weatherley ez al. 1987), MAKE , VBGF,LGF,GGF X F /M8 f124
4 LA BOR B B 3 K T Logarithmic, Inverse, Quadratic, Cubic A KR F B EM G TR, XFEEHF A&
N HF BRI R ER AR, VBGF,LGF,GGF ZU BN EwA N aR AR EXN R MU NEEH 1
AR B4, M Logarithmic, Inverse, Quadratic P4 J& Cubic A= & J7 72 W) W DA F 3 A= iy J& 30 o B4 3 — B B A
AEX G, MF/AAEMYEL A, BT R E e R BB B, B, Logarithmic, Inverse, Quadratic,
Cubic £ K FERNIUEHREL T VBGF, LGF,GGF, % (2008) #1A &, VBGF, LGF, GGF Xf & [ 3k
HNFZAES -FERKEFNHBIFARAFEHENLRERBR . BMHATHERSE 1 FHERAKIFEREY,

Gamito(1998) 48 i , H AT E R 6 SR — M BRI R REERR B R E WA AN AERKEE, — 1N BT
HEREAREETNBCRIAR A REARU A, A/ HARAK B R VBGF B8 TR MW EIA %K
RESEHEE 2006 KB ILSE  2004) ; T & S 4h B B, BT LISR A Cubic R #ETHIA . Cubic J5 2 XF 8
frofe FagaU R RBAGEMBEERSNUABEREEES 1995 BEWHSE 199, AEIUKRE,
Cubic £ K FRBEE—PRFWIEE T,

3.3 MNEBLHEHEHEKSE

AR 3 4 AR AR AR R 4 SR B A KB B, ERE LSS R B R B A KRB DL (X SR % 2007),
MK S ATLVE /N AR A RO AE I AT DL S PN B BE .4 A i DURT A B0 AH O 30 32 R AR K AR A #8
B ARTLUESENAG, S SFARPNEKAEKRE i@, DM lagag A RKkEERERA
RWE RS AZRABEIFAWE, XA REEARBHEZIFAHB RO,

R VEEERBRRRT ARERSHFFRMNRA R ZEMBFEAMERSE. WA Cubic &
KFBRUAHGER GEARKMZETUEHN(E 3,4 HRUATERKAE KRR, fikEAKE 7 A8 AT
AR, XERFEERBRG LA RRE—B00.

AN AR B2 SRR bR S/ A B AR R IE R K LASh TR 5 — SRR R K. T~
12 A4y, 53 P R FR IR 2 B9 7 239 7K T8 28 7 R 0K 7K TR ) R IR BE A 5 S A8 IR A8 S 3 1 o I DT 2 i) #4419 2
KRR 1995 A0 M B TR FHEBHEOFEER BN TH . UBERH . EERZ (B %%

2004) , K F/PEAMNBRBF A SRBMEH X KFBH MK E A — MR IR TR BA& AR
BRI AL R e, B DU E AR KR TE 4.5 ARREECR.

HF/NEAAERE 60 dEHAHRZHES, RAEFREETR TR EXE, A OB # 8 KN E
0 B v AR RE P B B O 5 A P AR b B S R O 5 A A AL K A O IR — AR A
HAERAESEAT 7 R L E X BB ML S B /)N 88 £ 2 4F 4 #8 i A RORRAE , 764 5 M BF S8 T - B I A FR T8 IR
%, IE B DA A R ERRR AR, dT/ANEATE 12 A6 USSR, 515X EE
BB — B, A i B R S 40 M B AR, R, AR SO AUk 12 7 4 LART MR AT T B 5E

2 % X W
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