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Tab.1 Results of descriptive statistics of aquatic ecological factors

W SEE bREE PMM ERRN(%) TR RO LPUMIK
factors range STDEV mean CFVAR lower quartile median upper quartile
ifrf;ér:u)re 27.45 ~35.30 3.668 27.451 13.4 24.385 27.850 30.048
pH 7.56 ~10.11 0.496 8.565 5.8 8.290 8.522 8.858
DO(mg/L) 2.41 ~19.06 2.925 8.418 34.7 6.583 8.025 10.290
i:}fiiz; 0.08 ~1.20 0.195 0.372 52.4 0.25 0.35 0.45
SS(mg/L) 2.00 ~156.00  29.797 41.220 72.3 20.00 36.00 58.75
TOC(mg/L) 4.02 ~60.59 9.451 18.268 51.7 12.85 15.57 19.72
BOD; (mg/L) 1.80 ~48.0 10. 539 14. 403 73.2 6.93 10.76 20.00
CODy,, (mg/L) 7.20 ~31.61 7.002 16.816 41.6 10.95 14.33 22.32
NO, -N(mg/L) 0.003 ~0.618 0.106 0.145 72.5 0.062 3 0. 141 0.201
NO; -N(mg/L) 0.016 ~4. 361 0.942 0.978 96.3 0.313 0.617 1.257
NH,-N(mg/) 0.115 ~2.651 0.500 0. 542 92.3 0.248 0.382 0.570
TN(mg/L) 0.851 ~2.651 1.784 3.057 58.4 1.917 2.487 3.465
PO}~ -P(mg/L) 0.002 ~0.401 0.077 0.073 106. 1 0.023 0.038 0.091 5
TP(mg/L) 0.073 ~0.725 0.151 0.286 52.7 0.168 0.257 0.378
Chl. a(mg/L) 0.007 ~0.753 0.127 0.105 121.8 0.034 9 0.070 0.112

2.2 tEKIMERE T E YR K A

A Minitab 543 a 15 14 UK 5 A 5
AL AR PE . 3k 2 Al A, 4R a BT
HL AR IE A S K 5 T S, TOC, BOD;

COD,,, TN TP; & g 2 IEAH C HY Oy DO iy i &5
Fa HEW RN R E LG, 5 PO -P &
BELNE SR ; 57K . pH NO, -N NO, -N Al
NH, -N DR 22 30 25 A et
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Tab.2 The linear correlation matrix of aquatic ecological factors

7 N 175:HH [ B
Chl.a Kk pH DO B SS TOC BOD;, CODy, NO,-N NO;-N NH;-N TN PO:"-P TP
temperature transparency

Chil.a 1

7] yE

Kt 0.087 1
temperature

pH -0.125  0.100 1

DO 0.192*  0.190° 0.724° 1

1

BIRSE —0.391° —0.237> 0.038 -0.109 1
transparency

SS 0.515° 0.334Y -=0.103  0.039 —0.534°> 1

TOC 0.601°  0.254° —0.317° =0.029 —0.404> 0.512° 1

BOD; 0.583%  0.378" —0.204* —0.066 —0.470° 0.487° 0.543° 1
COD,,,

0.493° 0.637° —0.087  0.017 -0.523° 0.626° 0.589* 0.780" 1
NO;,-N  —0.091 0.274°> 0.035 0.038 0.019 0.073 -0.08 0.159 0.050 1
NO;-N  —0.112 —0.49" -0.022 -0.075  0.243* —0.208* —0.260* —0.381° —0.435* —0.059 1
NH;-N  —0.122 -0.160° —0.420" —0.392" 0.058 —0.035 0.107 0.057 0.021 0.017 0.002 1
TN 0.592° 0.031 —0.333° -0.086 —0.337° 0.398° 0.609° 0.608° 0.513 0.077 0.080 0.252° 1
PO;"-P  —0.200° —0.040 0.082 —0.019 0.060 —0.129 —0.125 —0.224* —0.176 —0.005 0.098 0.363" —0.050 1
TP 0.537°  0.264° —0.257° —0.073 —0.494° 0.494> 0.550° 0.691° 0.619° 0.077 —0.256° 0.229° 0.634° 0.268 1

HEr 0 (1,162) =0.159 7, o (1,162) =0.245;a 5 B EHF(0.01 <P <0.05) ;b A B EHIK (P <0.01),

Notes: a indecated significant correlation(0. 01 <P <0.05) ,b indecates extremely significant correlation( P <0.01).
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Tab.3 Stepwise multiple regression between chlorophyll a and other water quality parameters

g B2 In I Iy . F FI
progress multiple regression df

1 Chl.a= -0.0434 +0.00810 TOC 0.600 8 91.71 1,162

2 Chl.a = —0.067 9 +0.005 15 TOC +0.025 7 TN 0.665 6 63.98 2,161

3 Chl.a = —0.046 3 +0.004 85 TOC +0.026 1 TN —0.240 PO}~ -P 0.681 2 46.13 3,160

4 Chl.a = —0.054 5 +0.003 49 TOC +0.015 3 TN —0.418 PO}~ -P +0.276 TP 0.7155 41.65 4,159

% 22 0 ] )T ) 45 2R 27, TOC TN, TP,
PO, -P iX 4 JiUK i N F iR R AL R [ 7 7
H1Z% 4 B, IR IR A D7 R [0l 56 2R R B 2. 2%

HKF-(P <0.01) , TR B E R ELE (r =0. 715 5)
WA R E K-, ATRIZ T R R AU 80,
X 4 BUK N FREB AL 4R a i i,
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Tab.4 Hypothesis test of the model

Fe U5 A (w7 J5 1 ¥ P P .
source df sum of squares mean squares Pr>F
[7[ 5] model 4 1.351 34 0.337 84 41.65 0.000 1 0.7155
R 2R F% error 159 1.289 64 0.008 11
411 corrected total 163 2.640 98

FEGETE A, ) P AR O 191 071 % % ( standard
partial regression coefficient) 4aX{E A9 /)N, o] i &
72 50 AR B BT RN 22k P [l 5 2
2% AR R B AN [R], oAl 1) 2R B )2 T

A R, T R R R BR AL, AT R
PRIFZI . FI] SAS et A4S F 0 45 1K 5 [
TRl H RE (3R 5) WoR, WIS a 520
KE/MKIK S : TP TOC ,PO. ™ -P il TN,

RS KREFHSHMAIT

Tab.5 Estimates of the water quality parameters

. " (CIIEES BN e A 11 U5 2 K
AR F : i t . :
. parameter partial P standardized partial
variable df . . standard error Pr> \ t \ . .
regression coefficient regression coefficient
“H$ constant 1 —-0.054 53 0.0181 9 -3.00 0.003 2 0
TOC 1 0.003 49 0.001 01 3.46 0.000 7 0.258 99
TN 1 0.015 31 0.005 69 2.69 0.007 9 0.214 56
PO}~ -P 1 —-0.418 07 0.102 42 -4.08 <0.000 1 —-0.253 96
TP 1 0.276 09 0.069 90 3.95 0.000 1 0.326 97

A N5 RE AT A 28R a {45 550
{ELREAT XS L, NI L ol LAY 28R a
TR S INE 2 18]35 2 B H )5 # y = 1. 001x —
3x1077(r=0.715 3), RPGT5AH 5 9200/ AR 4
AT, YT [ E D7 R A 2R R a THRE
A ABEHEZ ) o

y=1.000 1x-3 x 10~
06+ r=0.7153

measured value
=)

0.1 0.2 0.3 0.4 0.5 0.6
H-4xKattEAH / (mg /L)

calculated value

-4 FasLP{E / (mg /L)

Bl MEEaitBEESIMEZ BEXMEI N
Fig.1 The correlation analysis between calculated value

and measured value of Chl. a
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Multivariate statistical analysis of chlorophyll-a and water quality
parameters in ponds of Lifopenaeus vannamei culturing

JIANG Min'* | YU Gen-ding', DAI Xi-lin', LIU Li-ping',
GU De-ping”, HU Wei-guo®, Diana James S*
(1. Key Laboratory of Aquatic Genetic Resources and Utilization ,Ministry of Agriculture
Shanghai Ocean University ,Shanghai 201306, China ;
2. Fengxian Municipal Agriculture Commission ,Shanghai 201400, China;
3. Fengxian Fisheries Technology Extension Station,Shanghai 201400, China;
4. School of Naiural Resources and Environment , University of Michigan ,MI 48109 —1115,USA)

Abstract; Water quality parameters in 22 ponds of a Litopenaeus vannamei culture farm in Fengxian District
of Shanghai were investigated from April to September in 2009. Fifteen parameters including chlorophyll-a
(Chl. a) , temperature , pH, dissolved oxygen ( DO) , transparency , suspended substance ( SS) , total organic
carbon( TOC) , biological oxygen demand ( BOD; ), chemical oxygen demand ( COD,,, ), nitrite nitrogen
(NO, -N) , nitrate nitrogen ( NO, -N) , ammonia nitrogen ( NH,-N) , total nitrogen ( TN) , active phosphorus
(PO?™-P) and total phosphorus ( TP) were determined. Descriptive statistics was conducted and the
correlation between Chl. a and other parameters was analyzed. The statistical analysis results showed that
Chl. a had extremely significantly linear positive correlation with SS, TOC, BOD,, COD,,,, TN and TP.
Significantly linear positive correlation existed between Chl. a and DO. Extremely significantly linear
negative correlation was confirmed between Chl. a and transparency while Chl. a had significantly linear
negative correlation with PO. ™ -P. Chl. a had no significant correlation with water temperature ,pH,NO, -N,
NO, -N and NH,-N. According to the principles of selecting independent variables in the multiple linear
regression analysis, four water quality parameters including TOC, TN, PO; -P and TP were used for
establishing the stepwise regression model which was Chl. a= —0.054 5 +0.003 49 TOC +0.015 3 TN -
0.418 PO} -P +0.276 TP(r=0.715 5). The effects of these four factors on Chl. a were tested using the
partial regression coefficient. The most influential water quality parameter on Chl. a were TP and then TOC,
PO}™-P, TN in turn. The results would help further study on ecological rules and water environmental
protection in aquaculture ponds.

Key words: Litopenaeus vannamei; chlorophyll-a; water quality parameters; correlation analysis; multiple
stepwise regression analysis
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