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Study on the relations between aquatic ecofactors and
health of Siniperca chuatsi

LAI Zini', YU Yumian®, PANG Shi-xun', WAN Jur jie’, YANG Wan-ling'
(1. Pearl River Fisheries Research Institute, Chinese Acadeny ¢ Fishaies Sciences, Guangzhou 510380, China;
2. Experiment Center  Guangdong Indusiry Unversity, Guangzhou 510090, China)

Abstract: The article systemically studied the relations between healthy synthetical index of Siniperca chuaisi and six
aquatic ecofactors by computer technology. The experiment was conducted from July to October at Guangdong
Province in 2001. The total test area is 4. 72hm? composed of 16 fish ponds. The samples were collected every two
weeks at 8: 00— 9: 00am during the experiment. The aquatic ecofactors were determinated according to GB11607-

89 and GB3838— 88. Results show that the varied ranges of water temperature and pH are narrow, whereas those of
other four aquatic ecofactors about dissolved oxygen, total ammonium, phosphate and nitrite are wide under natural
breed conditions, The correlation coefficient of six aquatic ecofactors will help aquatic ecofactors to keep under
control. Research suggests that Siniperca chuatsi healthy synthetical indexes have nonlinear relations with six aquatic
ecofactors. Accuracy rate of forecast on the basis of the pattern was 89. 6% and standard deviation of fitting was

12. 1 if the third power of fadors was adopted. Influence of six aquatic ecofactors on Sinperca chuatsi health index
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in sequence Is PO+ > NO2™ > pH> DO> T> NH4" . The article discussed the accuracy rate of forecast of various
range, and optimal range of aquatic ecofactors in culture was obtained on the pattern.
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1
Tab.1 The statistic result of all the indexes
() "
index temperature P DO ammonium phosphate nitrite health index
range 25~ 3L5 7.2~8.1 0.6~7.6 0~ 8.01 0~ 0.178 0~ 1.45 40~ 100
middle-digit 29.0 7.68 4.35 0.98 0.035 0. 228 %
28.9 7.7 4.37 1. 46 0. 048 0.292 8.6
average value
dandard warp 1.9 0.20 1.67 1. 44 0.043 0.279 13.7
relative sandard warp 6. 6% 0.20%  30.2% 98. 6% 89. 6% 95. 5% 15. 3%
mgel,~ ! Notes: concentration unit: mg* L™ !
2 8
Tab.2 The centesimal digit distribution of healthy synthetical index o S. chudsi in 89 detections
per-digit P, 5 Py Py Pys Py P Py Py Py average value
health index 47.5 60 0 0 % 100 100 100 100 8.6
3
Tab.3 Linearity related coeffident matrix of every factor
(X)) pH (X3) (X9 (X5) (Xe) (D
temperature (X2) dissolved oxygen ammonium phosphate nitrite health index
X 1.000 - 0642 - 0. 110 - 0.052 Q157 0. 332- - 0.308&
X, 1. 000 - 0. 004 0.026 -0.131 - 0. 375 0.270
X3 1. 000 - 0.241 -0.019 - 0.082 - 0.077
X4 1.000 0 38 0. 113 0.161
Xs 1. 000 0. 185 0.21%
Xe 1. 000 0.055
Y 1.000
:Yys= 0.209, Y, = 0.270,¢ 95% Notes: Y, 5= 0.209, Y o= 0.270 ,* satify 95% confidence
2.3
H R R A5 AR SR T ,
, Visual Basic 6. 0 , 16 , 89 6
Windows “ 7 (89x17)
; SRR B LT 5

(1) Y= 6.69- 1.89X 1+ 17.9X5+ 1. 79X 3+ 0.38X4+ 76. 40X 5+ 13. 7Xs;

(2) Y= - 3713.53+ 2.30X = 0.08X, + 978. 31X ;- 62. 86X~ 0.70X 3~ 0. 10X 3"+ 1 83X4— 0. 19X, + 170. 65X 5= 525. 84X 5~
— 9.34X ¢+ 19.26X 6%

(3) Y=59006. 12+ 439. 92X ;- 15. 79X >+ 0. 19X,* - 25285. 44X »+ 3379. 30X,% - 150. 29X .~ 9. 80X 3+ 2. 59X 3°—
0.22X 3~ 1. 62X 4+ 1. 37X 47— 0. 14X S+ 387. 0Xs5— 4346. 8X 5%+ 1672 1X 5°— 42. 60X ¢+ 87. 23X ¢*— 33.96X¢’;

(4) Y=1.35%x 10°+ 2. 50x 10°X, - 1.32x 10°X + 30. 9X,°> - 0.271X /*~ 1. 57x 10X 2+ 2. 94x 10*X,*— 2. 43 x 10°X 5’
+ 751X 2% 12 0X3— 7.00X 3%+ 1. 44X °— 9.92x 107 2X3*— 8 66X 4+ 6.31X 4% — 1. 28X+ 8 03x 107 2X 4%+ 122X 5+
2.08x 10°X 57— 3.92x 10*X 5>+ 1.54x 10°X 5*= 29. 0X¢+ 51.7X ¢*— 4. 15X¢°— 7. 09X ¢*;

(5) Y=7,46% 107 - 2.53%x 10°X 1+ 1. 78 x 10°X > - 6. 27 x. 10°X >+ 110X *- 0. 773X,°- 3. 94x 10X+ 1. 03



276 28

107X5%- 1.35% 10°X3+ 8.83x 10°X %= 2.31x 10°X 27— 48 4X 3+ 37.4X3%— 12.8X5°+ 1.93X3*— 0. 105X 5°- 12. 8X 4+
1L 1X42= 3. 25X43+ 0.363X 44— 1. 34% 107 2X - 169X5+ 1. 90x 10*Xs>— 2. 50% 10°X5°+ 2. 46x 10°Xs*— 5 93 x
10%X 5%+ 41.2X 6— 405X ¢*+ 1. 13% 10°X 6= 1. 07 x 10°X¢*+ 400X ¢°

4 (Y) 6 ( 2
(X1~ X¢) 5 3) 3 ,
. , 89. 6%, o= 12.1
, F , BKAE SR F A RIS AR R R 69 K 5
(Q) (Y) (Vi)
X; X , , Y
91.4%, Xi X' 88.1%
5 Vi . 6 Y
, X X7 , Xi > >pH > >
, (Y) . Y >
4 5

Tab.4 The related parameters of five spedific modes

F F % _— o
model (0o model nicety rate square sum of residual difference standard residual difference

1 model 1 4.28 2.21 88.1 12571 12.35

2 model 2 3.05 1.90 88.9 11089 12.08

3 model 3 2.35 1.75 89.6 10239 12.08

4 model 4 1. 89 89.9 %10 12.00

5 model 5 2.37 91 4 7386 11.28
Notes: am= ?: (y -y )2 0= ’L
iz 1 n-m-1

5 V;

Tab.5 The value of the square sum of the deflective regression of all the aqueous ecosystem indexes ( V;)

(X)) temperature pH(X2) (X3) dissolved oxygen
index X, X2 X2 X,! X,? X} X, X2 X3
Vi .17 81.03 82 09 243. 62 253. 46 263.11 85.92 89.24 9. 32
(X4) total ammonium (Xs) phosphate (X 6) nitrite
index X4' X42 X43 XSI st X53 X6l Xﬁz X63
V; 12. 65 68.48 82.70 .61 512.74 260.14 198. 85 323.91 347. 85
RAEKAS R TR I~ 6 S5mgel ! ( 2 mge L'
-1
Y ( ? ) ? 6 mg * L ’
, Y 5 ,
. ;4 ;
-1
) ) > , SmgeL
1 , 25C , ) 0.07mg* L',
30C ;pH 7.5~ 8.0 , ;

. pH ; 3~ 1.2 mg L7!
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Fig.1 The relationship curve between temperature and Y
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Fig.3 The relationship curve between dissolved oxygen and Y
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Fig.5 The relationship curve between phosphate and Y
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Fig.6 The relationship curve between nitrite and Y
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Tab.6 The divided range accuracy rate of thrice power mode

health index subsection <© 60< ~ <70 0< ~ <80 80< ~ <90 > 90
no. of detected 5 14 16 49
(% )average nicety rate 48.78 78.77 92. 00 92.55 93.18
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