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Tab.1 Mean deviation and coefficient of

variation of each aquatic ecofactors

BTRAK
fftfrs q:‘njiriﬁ de@a%on CEVAR
RSD(%%)
1 (°C) 28.9 1.95 6.7
X2 7. 68 0. 202 2.6
x3(mg+L™1) 4.36 1.65 38
x4 (mg-L~1) 7. 80 1.77 23.0
x5 (mg-L~1) 1. 46 1. 459 9.3
xg (mg-L~1) 0.049 0.043 87.8
x7(mg-L~1) 0.296 0. 281 95
xg(mg-L~1) 2.13 2. 651 25
x9(mg-L~1) 0.053 0. 064 102
x19(mg-L~1) 7.36 3.68 50.0
x11 (degree) 89.2 37.1 41.8
x12[mg (CaCO3)+L~1] 74.1 24.03 2.3
x13[mg (CaCQ3)+L~1] 100. 2 21.0 21.0
x14[mg (CaCO3)+L~1] 56. 4 26. 8 47.5
x15[mg (CaCQO3)+L~1] 23.7 20. 4 86.1
x16 (ug-L™1) 60. 4 34.2 56.7
x17 (L0%cfu-L~1) 43.0 371. 8 863
Y 90. 6 11.8 13.0

2.2 17" MAESEFHBNERFW,
EEREGHRESTF A THREE B
R R0 B4R B0 B8 7 E K, BT R A R R AL
BEETFW,., NEBEFEXRSE | BEHKE R
ZEXHTMERNRELFMZE, 4 W, HBX,
RAE BRI FIREA BT AR ) B8R, X B
BENEERRE. ¥ 87 A, R FEits v A
IR IR R =2 y>99 4 A —2K, y fHTE 99~
85 HE R, y<<8 FHFE =K, XHHEH
17 HKAESHFHINERTF W.(K 2, AIUE
h z (pH) 2 (BHBRE R 210 (ZE AR 215



(BOM 2 (WHEFOFE S WA FHNERFHE
BART 2.0, ATLOAREKESETHA TR

Ay ERRME, v ERAREFER . BNk
ZERXLATFAEERLE,

F2 KESHFHHNEEW
Tab.2 Weight factor of aquatic ecofactors

xi x1 x2 x3 x4 xs Ze x7 X8

X9 x10 X1 X1z x13 X14 X15 X116 x17

W 1.98 2.15 1.68 1.73 1.45 1.71 1.53 2.11 1.32 2.12 1.94 1.81 1.57 1.57 2.19 1.87 2.81
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Tab.3 F; inspection value of aquatic ecofactors

X; X1 X2 X3 X4 X5 Xg X7 Xy

Ly 10 11 12 13 14 15 16 x17

Frmex 1.8
Fmean 1.8

0.54 0.23 0.49 3.1
0.51 0.10 0.46 2.8

0.12 0.80 0.77
0.07 0.61 0.28

2.6 0.34 0.08 1.8
2.0 0.14 0.07 1.7

0.98 0.16 0.95 0.16 2.8
0.8 0.08 0.53 0.13 1.3
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Tab.4 Partial regression square-sum of aquatic ecofactors

X; X1 X2 X3 X4 X5 Xg X7 Xy

Ly 10 11 12 13 14 15 16 x17

Ve 145 43 19 39 247 9.9 64 61
Vimen 140 40 8.0 37 223 6.0 49 22

208 28 6.6 142 78 13 76 13 225
180 11 6.0 130 70 6.0 43 10 104

2.5 17 BUKEFEREOEXRBER

5B i MBS § MRS R MR E
AUMAERRR ry R Z. BRI 7y | B3R 1,
2R AR e TE 0 3 408 BB R, B T) 1R 9 A o R
. WNRITREBW (87 17 X 17 5D JF G 4

SERE S, AR LR 5 oK 18 1 L A R R A
R S, T IXAERE RN AR, B AFIHT =
AEFEMTTE., ROTUBH,. YERFER BN
bt BRI SMEL 7 cas,0.05 = 0. 21, FE 2238 136 MK R
BWryHG,j=1,2,,17,i7 ) 61 T HEXRE



fH>0.21, BNEFHABEHRBA L 4560, &
6 Gt —RAF = 5HE 16 IR T =, BEMK
BAE BIERA A, SRERTIHEB/PKE

?&lﬁ%j@ T 9 Xg s L7 9 Xg s L10 s-Tu%n 17 o E@’rﬁ*ﬁu
REFRELLE/PEAER . TREHERFEF
VITEBBE ARG ZMET , DR B X L3815

*£5 KESEHFEANREEXREERE

Tab.5 Correlation coefficient marix of aquatic ecofactors

1 T2 x3 X4 5 g x7 Xy Ly 10 11 12 13 L14 15 16 x17

x1 1. 00

xz —0.64 1.00

xz3 —0.04 0.16 1.00

x4 —0.15 0.02 -0.10 1.00

xs —0.04 0.02 0.14 -0.23 1.00

Ze 0.18 -0.16 0.09 0.01 0.39 1.00

x7 0.35-0.40 0.39-0.08 0.12 0.18 1.00

x8 0.23 -0.13 0.36 —0.05-0.04 0.09 0.35 1.00

x9 —0.23 0.30 0.23-0.21 0.9 0.34 0.01-0.06 1.00
x10 0.38 -0.32 -0.37 -0.01 -0.08 0.24 0.02-0.01-0.19 1.00
11 —0.08 0.02-0.04 0.38-0.14 -0.14 -0.08 0.15-0.11 -0.10 1.00
x12 —0.63 0.31-0.26 0.31-0.13 0.06 -0.30-0.35-0.03 —=0.05 0.10 1.00
x13 —0.27 0.04 -0.14 0.46 -0.33 0.02 -0.13 0.12 -0.30 —0.01 0.25 0.64 1.00
x4 —0.24 -0.02 -0.37 0.33 -0.40 -0.15-0.27 -0.10 -0.39 0.15 0.36 0.60 0.70 1.00
x15 —0.16 —0.09 —-0.36 0.22 -0.35-0.09 -0.29 -0.19 -0.33 0.22 0.35 0.42 0.51 0.67 1.00
x16 —0.20 0.14 -0.02 0.43 -0.34 -0.16 -0.11 -0.01 -0.26 0.01 0.21 0.28 0.32 0.38 0.29 1.00
x17 0.12 -0.24 -0.10 -0.14 0.02 —0.05 -0.05-0.05-0.06 0.22 -0.07 —0.08 —0.10 0.22 0.10-0.08 1.00

rs,0.05 = 0.21
#®6 HSRESEFHEERXMNESHFIH(x)
Tab. 6 The number of aquatic ecofactors (x;) of marked correlation with aquatic ecofactors(x;)

X; X1 X2 X3 X4 x5 Xe X7 xg X9 x10 x11 x12 x13 x14 X15 x1e x17
x; 8 6 7 8 7 3 6 4 9 6 5 10 9 11 11 8 2
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Tab.7 Model factors recommended by each statistic method

F# method

w1 H F model factor

WEEFEW)

weight factor method

F R

F inspection value method

A 18] 15 - 07 3k (VD

partial regression square-sum method

MRRZBIEE

correlation coefficient method

RAHERT

determinated factors

e

xg x10 x17

x17

x17

x7 X8 X1 X1 x17

X8 x10 x17
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Tab. 8 Five models and their parameters

AR BREY
BEESE ®GD  HAQ

model number " WA prediction residual sum

precision of square
A 1 model 1 2.05 2.13 81.5 8690
8% 2 model 2 3.24 1. 82 91. 6 7295
1%2%) 3 model 3 2.93 1.73 92.4 6105
BRI 4 model 4 2.83 93.3 5025
BRI 5 model 5 2.37 93.7 4529

(1) y=72.6+12.5x;, +0.433z5 — 0. 581xs —
1. 12z +21. 5oz — 26. 015 + 0. 148y,

(2) y= —2201 + 6079z, — 397324 + 0.253xz; +
0.12122 — 2.04x + 0.1452% — 4.2z, + 24.42% —
42. 1z, + 38.3z% - 30.4xz;; + 9.93x2% +
1. 99z, — 0. 0544

(3) y = 64131 — 254857z, + 338344z} —
14959023 — 8. 04z + 4.082% — 0.39728 — 4.98xz +
0. 87624 — 0. 04123 — 99. by + 80. 422, — 17. 625 —
280z, + 33722, — 1203, + 14. 5x,5 — 150225 +

153235 + 2. 33z, + 0. 14622, — 0. 00623,
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Tab.9 Precision of piecewise discrimination for model 3
v fHYEE
range of y <60 60<Cy<C70 70<y<<{80 80<Ty=I90 >90
ZBRRAT 3 5 14 16 49
number of samples
in the piece
b7 SRR AR 3.5 5.8 16 18.4 56.3
ELB (26D
proportion in
total samples
EHHEBE(N) 57.4 84.7 93.1 94.7 94.5

average precision

WA F IR T 9300, v (IR T 60 4089 3 MEA
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Tab. 10 Optimal concentration range and

influence extent for y of seven ecosystem factors

x; X2 x5 Xy X10 x12 x5 X7
oy EWIEE 30 25 8 35 15 10 50
influence
extent to y
e B Y5 7.5~8 0.5 <1 <3 100~140 <30 13~27

concentration
range

4 55
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Study on key aquatic ecosystem factors for culturing Siniperca chuatsi
by regulating model optimization

LAI Zi-ni', YU Yumian®’, WU Shu-qin',
YANG Wan-ling', SHI Cun-bin', PANG Shi-xun!
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery, Guangzhou 510380, China;
2. Experiment Center , Guangdong Industry University, Guangzhou 510090, China)

Abstract: Pond ecosystem is a complicated system with the characteristics of dynamic state, multiple
factor and unrepresentative. It was difficult to give out results for cultivation problem via single factor
statistics traditionally. The paper studied the model optimization of relationship between Siniperca
chuatsi health index and seventeen aquatic ecological factors of Siniperca chuatsi culturing pond. The
ecological factors involved pH value, ammonia nitrogen content, nitrate content, CO, content, Mg®*
content, total alkalinity and general bacterial population, etc. Sampled water with plexiglass water
sampler every two weeks between 8:00 a. m. and 9:00 a. m. Siniperca chuatsi health examination was
done at the same time as water sampling. Employing the statistics as weight factor, F inspection
value, partial regression square-sum and correlation coefficient etc. , the superiority model factors
were obtained by mathematical statistics to 87 groups of experiment data. A non-linear model between
the superiority seven factors(pH, NH, -N, NO; -N, CO;, total alkalinity, Mg®* , bacteria counts)

and Siniperca chuatsi health comprehensive indicators were regressed and expressed as y =a, +

7 7 7
Eaixi + Eajxf + Eakxi . Its precision was 92.1%. By means of the model optimization,
i=1 =1 =1

cultivation conditions were analyzed, in order to do favor to ecological culture. The most effect factors
on y coming from the model were bacteria counts, CO,, pH and NH, -N, and their best ranges are
(13—-27) X10*cfu-L™!, less than 3mL+L™', 7.5—8.0 and 0. 5mL+L™!, respectively.

Key words: Siniperca chuatsi; aquatic ecofactors; health; culturing; model optimization



