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Water nutrient status and its controlling factors in the inflow tributaries of Xitiaoxi River,
upper reaches of Lake Taihu basin

WANG Huan, YUAN Xuyin, CHEN Hailong, XU Haiyan & LI Zhengyang
( College of Environment, Hohai University, Nanjing 210098, P. R. China)

Abstract; In order to investigate the differences of nutrient status of tributaries in Lake Taihu basin and the impact of land use on
water quality, ten tributaries of Xitiaoxi River were chosen. Total phosphorus ( TP), particle phosphorus ( PP), total nitrogen
(TN), ammonia nitrogen( NH," -N) , nitrate( NO; -N) , chemical oxygen demand (COD) values of tributary waters were 0. 033 —
0.205, 0.007 —0.104, 2.014 =5.921, 0.021 —=1.659, 1.082 —3.415 and 6.5 —18.5 mg/L, respectively. The concentration
of nutrients and COD had a significant temporal variation in the following orders: dry season > normal season > wet season. The
tributaries were polluted at various levels. TN concentrations of waters were high in some tributaries. The tributaries can be divided
into four categories according to the clustering analysis on nutrient parameters. Fluxes of nutrients and COD showed from high to
low amount in the order; wet season > normal season > dry season, which indicated that they were mainly controlled by discharge.
Land use was the most important factor affecting water quality in tributaries of Xitiaoxi River. Cultivated land, residential area had
a positive impact on water quality, while there were negative correlation between water quality and the forestland, grassland. In wet
season and dry season, cultivated land and forestland had the most important impact on nutrients and COD, while in normal sea-
son, residential land and forestland had the most remarkably important influence on TP and TN, respectively.
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Fig. 2 Land use composition of tributaries of Xitiaoxi River
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A BRREN AR I E . O 7RI A HERRE , 75 TN TP NH," -N (NO; -N Zp A i, 45 10 /00 5 A fl T o
B T3 10% BOSFATRE AT TP SC 06 ARORT 4 BE , P ATRE A A X IR 22 /N T 10% . 7K RN 2 B M 3k
I i n ifE (GB3838 — 2002 ) KA T 734

2 BER5SMH

2.1 KRB S S

VU R B I AF /K SRS KA pH SE R 5.67 ~7. 71, 358 i S5 e MK 44 DO & BEE R
3.62 ~8.02 mg/L. XT06 33X 2532 i , SRAF s FELILAS , BHEA 7 ILIFR /K P KIS Y il K TV
BRI KRS, R IRAR S BTk DO 3R, HAE ARl 60% ~ 102% . 527K IR A0, K
A DO & SR K AR T AR 32K 8. 32 /K M3t R A 520 , DO LRI 22 A8 /K 01/ K B A = 7K 8T 5
LRI R 123 ~ 459 pS/om , — 63030 ) L T 3R AR 2K O TP A0 R =E 7K 35, WT AR 5 A K K it i
AN TR TS F PR HE RO X BRI (% 1).

1 WHESOR B S

Tab. 1 Results of physical chemistry parameters of tributaries of Xitiaoxi River

b IK IR/ C pH DO/ (mg/L) L3R/ (uS/em)

% 7H 103 1284 7H 10H 124 7A 108 12H 7A 104 12A
XT01 22.5 18.5 10.5 7.71 7.45 7.26 7.97 7.85 8.02 218 201 208
XT02 28.5 23.0 11.5 6.72 6.55 7.42 7.15 7.20 7.28 292 225 250
XT03 31.8 28.0 13.5 6.98 6.75 7.25 6.45 6.53 7.02 123 149 186
XT04 30.5 28.5 13.0 6.58 6.70 7.12 5.73 5.68 6.98 203 198 241
XT05 31.5 27.0 13.6 7.27 7.13 7.25 6.10 7.05 7.32 170 175 185
XT06 32.0 27.9 15.0 7.27 6.95 7.15 3.62 5.65 6.02 459 350 268
XT07 31.8 25.5 13.5 6.98 7.05 7.25 4.88 6.57 7.12 180 197 218
XT08 32.5 27.5 12.0 7.01 6.80 7.22 6.88 6.75 7.25 165 182 189
XT09 30.0 26.0 14.5 5.67 6.75 7.05 7.39 6.78 6.95 202 195 212
XT10 32.5 28.5 15.8 7.46 7.05 7.13 6.50 6.68 6.83 183 250 271

2.2 ERTERERSISE

VEHIR L im A S AR 3 iR, TP S EyE S 0.033 ~0.205 mg/L, B T XT08 i, HoAh T 5
LW TP F R OLTF 2K bRE. FORLA#E (PP) /Y & &5y 0. 007 ~0. 104 mg/L, TDP & &4 0.012 ~
0. 101 mg/L. |5 7 £ /K AR 32 i XTO2 . XT09 &b, PP Sk H 4y 3 i i 1) 2R AF B 25, PP/ TP {H7E 51. 7% ~
83.3% Z[A). KHS> 3 P A ISR BN K > Pk > Fk 0. SR A R R
LT TR

TN ZH7F 2.014 ~5.921 mg/L Z[d]. NH, -N &5 7F 0. 021 ~ 1. 659 mg/L Z[a], & T XT04 fy=F K&
HIRE VIR, AR ek 8] [ ~ M 28K ks . NO; -N & i #E 1. 082 ~ 3. 415 mg/L Z[A], B T
XT04 3% 2 WAk , oA 20 i NO; -N #5.5 TN 119 51. 7% Db, 9 TN 0 EEMAATE L, MK IR A Z # DId R
B R EASWFIE AR A NH, -N & mBEC, A NOS -N & 1Tk, 78— @ BB 1 Bk KAk
PRI SE AL RE A SR TR H KR B RE s 4o KAy ST TN NH, -N NO; -N & & 2 32 91y
K > K > K. 5T R, S0 TN ST T, I TR s e

X} TP PP TN \NH, -N Fil NO; -N 47 JC 8 & WK 5 22007, &5 R R4 33 TP PP TN \NH, -N FiI
NO; -N b 23 A3 A LA A 0 25 22 5 3 5 VU VR BHIT Al B O R R AR I i 22 15 AR Tk A 6.

COD ] LIENA MG Y T8 bR, VIR LAY COD JERIZE 6.5 ~15.5 mg/L Z[a], i3] I ~ 11 2K R



I ORF KA LA E R R T IR S HAE B B AT 211

B/ &Y 0.14} B/t
0.25f Sk A STk HA
L 7k 0.12F C 7k A
__0.20f i
—
2 7 % 7
Eoast . 2 ?
-~ % % 4
= 2 A PN 7
& 1 | 27 A M 7
. 0.10f ? % % ? %
= _l 7 7N 7 A A 7
% g 2 %
720 % 7N 7 7Zn 7N %
7l 780 7l 7 % 70 70 %
0.05 M 7 7N % % 2 %
7l 7/ 7] 7M1 7] 7 70 70 7
awrnannmn n
ZAh 70 70 781 Z]) 7% 70 7l 7%
Al 780 700 780 730 78 20 70 A A 7 I
XT01 XT02XT03 XT04 XT05 XT06 XT07 XT08 XT09 XT10 XTO01 XT02XT03 XT04 XT05 XT06XT07 XT08 XT09 XT10
Fingms XiRgms
0.14f | __Ev/et] 6.0f - =E k]
3 kA 55k Sk EA
0.12} C A7k 5ok C 7k
20.10F - ~ 45p
on —
g2 | @ 4.0F
@o.os- E 35t
I i 3.01 P
<0.06F 4 5sh
8004. 11 1 £ 20
1 ¢ ? 4 15
A I |
zH1 ZH 70 20 7l M 7 :
Bl ZER ZH1 ZEE ZH0 7ZHA ZEA 7ZEE Z8 0
XTO01 XT02XT03 XT04 XT05 XT06XT07 XTO8 XT09 XT10 XTOl XT02XT03 XT04 XT05 XT06 XTO7 XTOS XT09 XTlO
XS Xigs
1.6 [ B/ i 40k [__E/8
2z 7k ez Tk
1A ook | 35+ A 1 ik 34
= = _
cE:n 1.2¢ g) 3.0 I
— 1.0} < 55l
: 1E.0 1 Nl g ,
Q1 s %
> 0.8} % é ? g Zz 201 | -
= 06k 7 ) | < st
s 7 7 7 ~ W |3
Z 7 7 A | 7zl Al A2
04l é % é é g é 10
% 7 70 7 70 70 7
7 Z 7N 7 70 1 7
0.2 7 7M 7 7 710 7 0.5
Z 7 N 70 71 7
MUY VY EW
XTO01 XT02 XT03 XT04 XT05 XT06 XT07 XT08 XT09 XT10 XTO01 XT02XT03 XT04 XT05 XT06XT07 XT08 XT09 XT10

Xt Bty

B 3 PEIE S NP SRR

Fig. 3 Distribution of N and P in diverse seasons in tributaries of Xitiaoxi River
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Fig. 6 Flux of Xitiaoxi River tributaries in diverse seasons
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Tab. 2 Fluxes load of TN, TP and COD of tributaries of Xitiaoxi River
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R TP TN COD
G 7H 10 H 12 A 7H 10 H 12 A 7H 10 A 12 A
XTo1 0.57 0.30 0.21 21.84 20.72 11.78 68.30 47.28 29.04
XT02 0.19 0.21 0.21 15.03 13.01 9.66 51.64 39.23 30.85
XT03 0.90 0.80 0.59 51.26 36.63 28.60 163. 68 127.69 98. 66
XTo4 0.45 0.18 0.15 13.54 10.21 9.64 40.19 22.35 18.23
XT05 0.53 0.26 0.11 19.43 12.14 4.26 50.27 41.79 11.89
XT06 1.49 1.46 0.74 45.43 37.23 24.22 156.07 124.11 83.37
XT0o7 0.40 0.25 0.11 7.61 5.38 3.54 32.13 19.14 9.97
XTO8 0.16 0.11 0.14 4.49 3.31 2.76 14.62 12.63 7.93
XT09 0.59 0.75 0.29 23.42 17.06 11.73 87.18 61.78 42.68
XT10 3.45 2.21 1.30 92.40 57.22 40.17 351.71 172.42 112.85
%3 A A SR ARSI Spearman AHOC o
Tab. 3 Spearman correlation analysis between land use and water quality parameters
TP PP TN NH; -N NO; -N coD

PS:i! -0.681" -0.515 -0.794 " -0.612 -0.527 -0.430

Pt 0.638" 0.600 0.879 0.39%4 0.394 0.745"

I -0.128 -0.067 -0.463 -0.366 -0.250 -0.073
Ji R Hh 0.506 0.164 0.596 0.632" 0.547 0.796

# RN P <0.05, BEHIC; #+ TR P <0.01 4 8 EHHC.

eI - R P B K R B 520, XK B AR5 - A 2 R T 8 200 [l H 20 B, AR 4
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Tab. 4 Regression analysis between land use
and water quality index
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