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On the relationship between body weight and body dimensions of culter and Culterichthys in
Lake Poyang

ZHANG Xiaogu'* & XIONG Bangxi'
(1. College of Fisheries, Huazhong Agriculture University, Wuhan 430070, P. R. China)
(2 College of Life Science, Jiwjiang University, Jiwjiang 332000, P. R. China)

Abstract: The weight and dimensions of individuals for four species, Culter alburnus, C. mongolicus, C. dabryi,
and Culterichthys erythropterus from Lake Poyang were measured and their regression equations were given. The
multivariate formulae are better due to the fact that they reflect more comprehensively the effect of various dimen-
sions on the weight of fish. The regression equations for body weight, side area and width are feasible. In the pres-
ent study, the power equations that can give better results are W =4.05051 x 10 A" 7" (¢ alburnus) , W
=3.18603 x 10 > A" 7% (¢, mongolicus), W =1.99310 x 10 > A7 74" (C. dabryi) and W =
3.58823 x 10 *A* TS (€. erythropterus) .
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Tab. 1 Statistics for the number and total length in specimens employed in the present study

2K (mm)
By Fil PRAE () —
’ i TR = b i 2
T fip) 171 135.05 -427.50 253.34 +£77.19
54 fif) 110 133.05 —374.53 249.88 +65. 10
N ANE 121 135.76 —359.62 249.15 +58.22
71 168 J5 A 149 115.73 -306.83 206.15 +42.15
22 WERBRANN R SIS
Tab. 2 Statistics for data in specimens employed in the present study
hE (g) K (mm) 5 (mm) WE (mm) K (mm) AW (mn®)
/R I FHl I [l 3 [ 30 [ 3 I Fl

PSR = AR 2 P I ME = AR 22 T I = AR vE 22 P S = bR E 22 I ME = AR 25 P I ME = AR 2

AW 15.0-578.0

Sl 13.0 -364.0

109.15 -354.99  26.55-94.17 8.76 -35.08 57.30 -217.80 1899.18 -24759.98
136.38 +114.50 207.68 +65.42  50.34 +16.81 19.97 £7.33 114.00 +38.28 8483.40 £5216.35
104.85 -309.08  24.36 -80. 12 9.90 -34.98 60.50 - 180.30 1884.62 -48424.79
132.70 £90.69  203.78 £55.54  51.02 £14.72 22.48 +7.01 118.10 £32.75 8613.12 £5946.13

KECHT 19.0-465.0
153.25 £105.68  205.49 +49.65  60.75 £16.16

LTEEJRAN 12,5 -343.0
90.65 +72.17  172.64+37.67  47.62 +11.64

109.55 -300.08  31.11 -96.82 10.70 -37.06 14.48 -214.80 2329.42 -19778.30

23.35+6.59 135.73 £35.67 9269.20 +4411.28

10.06 -36.78  58.60 - 182.30 1745.04 - 15635.54
19.65 +5.74 107.61 £26.89 6414.57 £3117.88

94.88 -264.55  25.22-81.75

# AT (W) s A () 0 A B 7 o 22 2 B 8 ) B I 5 (8 (D) « 0 1A B0 o b o0 3 T80 5 £
JEECT) A AR T 388 7 A 0 VR 52 A e B 5 ) I (P ) o o A B8 A o0 A LRI 5 A T R (A) -« AR /2
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Tab. 3 Parameters of the regression equations between weight and body dimensions in the present study

X I i) E R ik [% i) AN R
fa] I 7 7 a b/b, a b/b, a b/b, a b/b,
b, b, b, b, b, b, b, b,
InW = a + blnL - 4.76749 2.93345 —4.92925 3.01561 -5.41997 3.25618 -5.29214 3.20486
InW = a + blnD ~2.94896 2.91530 -2.80414 2.83515 —2.96365 2.84911 - 3.08987 2.96160
InW = a + bInT - 1.34010 2.58922 - 1.51893 2.64305 - 1.60778 2.71772 - 1.34953 2.49887
InW = a + blnP - 4.18377 3.00826 - 4.15673 2.98703 —4.11864 2.92072 -4.06566 2.92888
InW = a + blnd -3.45855 1.41251 -3.63023 1.46170 - 3.92394 1.53218 - 3.80534 1.50298
InW = a +b,InL + b,InD
T ~2.41816 0.43530 -2.66605 0.99861 -3.06406 1.22519 —2.61974 0.69894
0.90953 1.44936 -  1.78143 - 171115 0.56017 1.54348
InW = a+b/InL +b,InP - 4.47613 1.04314 -4.49147 1.13579 -4.62645 1.16008 - 4.42846 0.72745
1.97968 1. 88346 1.90087 2.30558
InW = a+bInd +b,InT  -2.39249 0.66260 -2.49675 0.66845 -2.70047 0.70982 - 2.44512 0.63253
1. 41994 1. 44376 1. 47305 1. 49465
W =a+bL+bl 59.78543 - 1.09718 58.34959 - 1.13300 126.6927 - 2.0646 185.9516 - 2.8099
0. 00650 0. 00685 0.0102 0.0125
W=a+bD+b,D 2.07778 - 1.77791 38.58844 - 3.29765 31.39656 - 2.73184 26.91695 - 2.92582
0. 07989 0.09310 0. 07356 0.08434
Wo=a+bT+b,T 14.23033 — 4. 61351 58.42002 - 9.09063 79.1228 - 11.2835 148.6363 - 16. 0785

0.47679 0.51101 0.5738 0.6181
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Tab. 4 F-statistics and P-tests, R-squares, Sum of residual squares
of the various regression equations in the present study
I 5 i1 B ik [ B 18 T

45 FP-R% F PGk F P-RER F P-KR
R* FREFM R OFREFFM R EREVFM R RETVIH

InW = a + blnL 3182.131 P < 0.01 4610.438 P < 0.01 2832.333 P < 0.01 1639.329 P < 0.01
0.96717 0.76133 0.98462 0.18847 0.97824 0.17593 0.93605 0.62823

InW = a + blnD 3363.508 P < 0.01 4908.335 P < 0.01 1989.764 P < 0.01 1830.737 P < 0.01
0.96889 0.72155 0.98554 0.17720 0.96931 0.24814 0.94235 0.56634

InW = a + bInT 4931.164 P < 0.01 9577.891 P < 0.01 4001.580 P < 0.01 3925.464 P < 0.01

0.97857 0.49708 0.99254 0.09145 0.98450 0.12532 0.97250 0.26441

InW = a + blnP 7076.578 P < 0.01 9318.935 P < 0.01 4873.094 P < 0.01 5606.286 P < 0.01

0.98497 0.34865 0.99233 0.09398 0.98724 0.10319 0.98041 0.19241

InW = a + blnA 3909.058 P < 0.01 8178.108 P < 0.01 3610.527 P < 0.01 2417.406 P < 0.01
0.97311 0.62356 0.99127 0.10697 0.98285 0.13866 0.95572 0.43498

InW = a + b,InL + b,InD

+ b InT 5460.463 P < 0.01 7108.745 P < 0.01 2540.161 P < 0.01 2535.821 P < 0.01
0.99357 0.14911 0.99503 0.06091 0.98794 0.09748 0.98587 0.13582

InW = a + b,InL + b,InP 6735.960 P < 0.01 10278.53 P < 0.01 3427.381 P < 0.01 3465.895 P < 0.01
0.99212 0.18276 0.99656 0.04219 0.99104 0.07248 0.98424 0.15483

InW = a +b,In4 + b,InT 7736.742 P < 0.01 7839.881 P < 0.01 2773.433 P < 0.01 4128.423 P < 0.01

0.99207 0.15928 0.99620 0.05525 0.98951 0.08938 0.98685 0.12641

W =a+bL+bl 743.165 P < 0.01 2468.247 P < 0.01 870.702 P < 0.01 1131.127 P < 0.01
0.93285 105042  0.98582 9149.7 0.96562 25674.4 0.95323 29020.6

W=a+bD+b,D 867.333 P < 0.01 1007.930 P < 0.01 1140.410 P < 0.01 1273.307 P < 0.01
0.94190 90878  0.96598 21955.0 0.97354 19763.1 0.95823 25915.5

W=a+bT+b,T" 1022.934 P < 0.01 2114.971 P < 0.01 1519.148 P < 0.01 1359.275 P < 0.01
0.95030 77741  0.98349 10652.8 0.98000 14934.5 0.96077 24340.7
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Tab. 5 Frequency distribution of relative errors of individual weights estimated by

the various regression equations in the present study

IS T AR 1 22 i TR PR (% )

YA =115 5 2 0.0- 5.1- 10.1- 15.1- 20.1- 25.1- 30,0
5.0 10.0 15.0 20.0 25.0 30.0

ST InW = a + blnL 46.87 34.38 12.50 6.25

InW = a + blnD 90.62 9.38

InW = a + bInT 56.25 34.38 6.25 3.12

InW = a + bInP 65.62 28.13 6.25

InW = a + blnA 62.50 31.25 6.25

InW = a + b,InL + b,InD + b,InT 65.62 34.38

InW = a + b,InL + b,InP 93.75 6.25

InW = a + b,InAd + b,InT 65.62 34.38

W =a+bL+bL 6.25 6.25 6.25 18.75 28.12 34.38

W =a+bD+b,D 15.62 43.75 9.38 15.62 9.38 6.25

W =a+bT+bT 3.12 15.63 18.75 12.50 12.50 18.75 18.75
2] InW = a + blnL 100. 00

InW = a + blnD 100. 00

InW = a + bInT 85.71 14.29

InW = a + blnP 100. 00

InW = a + blnA 100. 00

InW = a + b,InL + b,InD + b;InT 92.86 17.14

InW = a + b,InL + b,InP 100. 00

InW = a + b,InAd + b,InT 100. 00

W =a+bL+blIL 50.00 14.29 21.43 7.14 7.14

W=a+bD+bD 28.57 28.57 14.29 21.43 7.14

W=a+bT+bT 7. 14 28.57 7.14 42.87 71.14 1.14
KECHT  InW = a + bInL 95. 45 4.55

InW = a + blnD 77.27 18.18 4.55

InW = a + bInT 90.90 4.55 4.55

InW = a + blnP 90.91 9.09

InW = a + blnA 95. 45 4.55

InW = a + b,InL + b,InD + b,InT 90.90 4.55 4.55

InW = a + b,InL + b,InP 95.45 4.55
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LERS
InW = a + b,Ind + b,InT 90.90 4.55 4.55
W =a+bL+b,lL 18.18 27.27 18.18 9.09 13.64 9.09 4.55
W =a+bD+b,D 9.09 22.71 13.64 13.64 13.64 13.64 13.64
W =a+bT+bT 36.36 22.72 27.27 4.55 4.55 4.55
LLEEJFAA InW = a + bInL 94.12 5.88
InW = a + blnD 94.12  5.88
InW = a + bInT 82.36 11.76 5.88
InW = a + blnP 70.59 23.53 5.88
InW = a + blnA 94.12  5.88
InW = a + b,InL + b,InD + b;InT 94. 12 5.88
InW = a + b,InL + b,InP 88.24 5.88 5.88
InW = a + b,InA + b,InT 94. 12 5.88
W =a+bL+bIL 17.66 23.53 29.41 11.76 5.88 11.76
W =a+bD+b,D 17.66 23.53 11.76 11.76 5.88 17.66 11.75
W =a+bT+b,T 23.53 5.88 5.8 11.76 52.94
6 REIFEEOAMIRE - (AK L RS HUE
Tab. 6 Values of parameter in various populationsof Culter and Culterichthys
Fih 2 R » Zﬁjiﬂﬁ 30 g% 3
1 i) %W 4.3%x10°° 3.07 HEa
8.79 x 102 2.3869
it 7.0x10-3 3.0751 AEE
VLA K P 5.6867 x10~° 2.7027 et
FHT K P 8.3727 x10°° 3.0281 B 5 gk
P 15 K S 4.89 x 102 2.7274 Yy R
2.8x10°° 3.4
2L i i B e
7.1x10°° 3.1
22 7 i) i 4.6x10°° 3.12 i S
T 5.62x10°° 2.86362 Ao gl 2 012
LK P 7.998 x10°° 3.0712 e
FHT 1K R 8.1715 x10°° 3.0696 KRB
ik KA 1o 1.7424 x 10 2.9469 Y TR
Na—— 3.360 x 10 * 3. 4402 o
3.965 x10°* 3.3802
D ENE I, 3.87x10°° 2.92789 X v 2 45
2. W =1.17693 x 10 L7
SEIGHEA: W =3.80216 x 10 °L> "

LTHETEAG . W =5. 10340 x 10 ~° L7

©  FhARK L K R ol B IR PR R AR 2 A B AT Y (A e S0 - DL AR AR OL R 22003,
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FAMESA: W =4.05051 x 10 CA% RO, SEHTHA. W =3.18603 x 10 CA% L AT,

Sk EC A W =1.99310 X10-3A0,7o9szT1.47305; T % JE ) W =3.58823 x 10 ~3 A% 63253 1. 49465
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