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Fig.2 Cumulative growth curve of largemouth bass growth characteristic parameters
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Table 2 Correlation of growth characteristic parameters

SR ENGiNy Eoa ZNS RS MR 4% S Eik SN= N B NS
Parameter X, X, X; X, X; X X; X; X Xy X1
PR X
2K X, 0.957™
K X, 0.955" 0.998"
Wik X, 0.937" 0.972™ 0.970"
MR X 0.851" 0.900™ 0.900™ 0.879™
3k KXG 0.955™ 0.991™ 0.990™ 0.976™ 0.900™
KX, 0.947 0.983™ 0.983™ 0.956™ 0.881™ 0.975™
ks Xg 0.644™ 0.673™ 0.672™ 0.652™ 0.611™ 0.666™ 0.669™
Mir"n'jXq 0.976™ 0.980™ 0.979™ 0.958™ 0.895™ 0.978™ 0.970™ 0.664™
FEAR = Xio 0.956" 0.978™ 0.977" 0.957" 0.898™ 0.978" 0.965™ 0.659" 0.981"
ﬁiﬁxu 0.967" 0.972™ 0.971” 0.947™ 0.887" 0.969™ 0.962™ 0.662" 0.988™ 0.972™
o IR 3 (P<C0.01) . Note: ** means extremely significant.
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Table 3 The results of three growth model parameters

ARFHIESEL HH , .
- L. K, L R AIC
Growth characteristic parameter Model
Logistic 415.56 0.025 2 166.36 0.996 65.82
M X Gompertz 443.60 0.014 9 145.56 0.997 62.75
Bertalanffy 466.09 0.0115 37.84 0.995 69.97
Logistic 278.56 0.0196 87.14 0.996 39.10
2K X, Gompertz 282.83 0.0151 63.46 0.995 42.99
Bertalanffy 284.88 0.0135 -28.21 0.994 45.18
Logistic 245.23 0.020 2 89.66 0.996 37.34
KX, Gompertz 249.08 0.015 4 66.35 0.994 39.71
Bertalan{fy 256.16 0.0108 26.82 0.992 46.70
Logistic 24.22 0.020 4 97.46 0.992 -15.33
K X, Gompertz 24.67 0.0151 73.27 0.988 -9.61
Bertalanffy 24.90 0.013 4 -19.91 0.986 —7.49
Logistic 11.11 0.017 6 36.80 0.973 -36.45
MRA% X Gompertz 11.15 0.0153 18.06 0.974 —37.41
Bertalan{fy 11.17 0.014 6 —64.50 0.975 -37.52
Logistic 80.14 0.0198 91.15 0.996 5.65
KK X Gompertz 81.47 0.0150 67.09 0.994 11.50
Bertalanffy 82.13 0.013 4 -25.95 0.993 14.04
Logistic 60.38 0.0211 100.12 0.996 2.12
ik X, Gompertz 61.60 0.0155 76.67 0.996 1.69
Bertalan{fy 62.22 0.0137 -14.67 0.995 3.56
Logistic 63.97 0.0715 93.69 0.995 2.59
b= ¢ Gompertz 65.30 0.013 2 67.30 0.996 -2.12
Bertalanffy 65.96 0.0118 -38.02 0.996 -2.75
Logistic 83.22 0.016 4 100.81 0.994 13.27
15 X, Gompertz 85.49 0.0120 72.28 0.996 9.31
Bertalanffy 86.65 0.0106 —44.94 0.996 8.69
Logistic 30.26 0.018 3 92.51 0.994 -16.23
I X, Gompertz 30.83 0.013 8 67.05 0.994 -16.88
Bertalan{fy 31.11 0.012 4 -33.18 0.994 -16.13
Logistic 48.59 0.017 2 104.92 0.987 10.90
HIE X, Gompertz 49.84 0.0127 77.32 0.990 7.35
Bertalanffy 50.48 0.0112 —34.35 0.991 6.29

s Lo FOR IS WHAE A KA s K R A KRB 1 TR IR Be A KR JFAE I . Note: L. represents the theoretical asymptotic growth

value; K, represents the growth coefficient; £, represents t assumed theoretical age at the start of growth.
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Table 4 Comparison of growth model errors of each growth characteristic parameter
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Fig.4 Relationship between the growth rate of
largemouth bass body weight, body length
and total length and cultivation time
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Table 5 Predictive results of three models

LI YOERE IR PR CE AR
Model R* ZRMSE  #/g MAE %22 MRE
T A FIH SVR 0.996 9.004 6.598 0.039
T ) S bf 2 ) 2%
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BEALARAR AT H RF 0.995 10.171 7.042 0.041

AT LUK B e A R SR ROCR , O3 e K 28 55 8045
3.3 XOEHPEHE

FIE i 88 SRR by 25 A1 2R 0, 7 B e 0 2878 3 R L
A B 5 10 E AR AR, T T o0 b A I AR
J 5 R 55 40 T A ACE FRIBCIR B bR A
58 45 SR R W VL 1 PR R (Coilia mystus) W E
T B SA(E M 0.32, HEPE S 0.37 ; BEAL AN S5 I 57 45
2% B = g 7K JBE 4 )6 VR ¥ 0L [ Pelteobagrus nitidus
(Sauvage et Dabry) JIEW§ A 1,063 HEM £ 9 T
JE A 37 B AR TR () 52 . A 5T 2 7 it B R



TRAEAS 55 JE T R IR 25 P B0 R 11 R G A ORI S R 2 37

»=0.902x+0.992

wn
=3
=3

y=0.982x+2.466
R’=0.994

N W B
oS o 9
S o o

524

g 5007 3=0.998x+0.262 E 500

= 2 z R=0.992
S 400f R'=0.995 = 400

2 2

< 300 T 300

T T

£ 200 £ 200

o0 =0

X = 100

@ 100 £ 7

= 0 100 200 300 400 500 & 0 100

SZMAE/g Measured value

200

300 400
S fl'[/g Measured value

100200 300 400 500

S ﬂ'[/g Measured value

S

WiL/g Predictive value
>
(=)

500

A: SVMAEER SVM model; B: RBF#i% RBF model;C: RF #i% Random forest model.
E7 KOBHHERELNES SEFTNELE
Fig.7 Comparison between the measured body mass of largemouth bass and the predicted value of each model
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Growth characteristics and model construction of largemouth bass
(Micropterus salmoides) based on pond captivity

XU Zhijie"*,HE Xugang’, ZHANG Meiqi', NIE Ke"?,CAO Qing"*,JIANG Shanchen'*,NIU Zhiyou"*

1.College of Engineering , Huazhong Agricultural University, Wuhan 430070, China;
2.Ministry of Agriculture and Rural Affairs Key Laboratory of Smart Farming for
Agricultural Animals , Wuhan 430070, China;
3.College of Fisheries , Huazhong Agricultural University, Wuhan 430070, China

Abstract To investigate the growth characteristics and patterns of largemouth bass (Micropterus
salmoides) during pond cultivation, various growth parameters including length, total length, snout
length, eye diameter, head length, caudal peduncle length, head height, body height, caudal peduncle
height, body width, and body mass were measured from individuals ranging from (16.3+4.9) g to
(424.9+27.2) g. The correlations among these growth parameters were analyzed , and the predictive mod-
els for body mass were constructed using support vector regression (SVR), radial basis function neural net-
work (RBF ), and random forest regression (RF).The best-fit model was determined by comparing the
predicted values with the actual measured values. Optimal growth models were also developed for each
growth parameter using model-fitting approach. The results revealed a highly significant correlation between
body mass and growth parameters. The SVR-based predictive model exhibited the highest accuracy, with a
coefficient of determination (R*) of 0.996, a root mean square error (RMSE) of 9.004, and a mean abso-
lute error (MAE) of 6.598. A power function relationship was observed between body mass and body
length, with an equation of W=0.0127 X L*** and a R* of 0.977.The Logistic models were the best for to-
tal length, body length, snout length, and head length. Von Bertalanffy models were the best models for
head height, body height, eye diameter, and body width, while Gompertz models were most suitable for
body mass, caudal peduncle length, and caudal peduncle height. The condition factor of largemouth bass
fluctuated from 2.26% to 2.93% during the cultivation period. These findings suggest that growth models
and body mass predictive models can be utilized to understand the growth process of largemouth bass under
pond-cultured conditions. Accurate feeding based on these models can lead to optimal cultivation outcomes.

Keywords Micropterus salmoides ; growth characteristics ; model fitting ; body mass prediction model
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