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Source Apportionment of Nitrogen and Phosphorus from Cropping Non-point

Source Pollution in Nansi Lake Basin

LIU Jing'?, LU Feng’, YANG Yan-zhao’, XU Na’, WANG Tian-ni’

(1. Chemical Post-Doctoral Research Center, Shandong University, Ji'nan 250100, China; 2. School of Municipal and Environmental
Engineering, Shandong Jianzhu University, Ji'nan 250101, China; 3. School of Chemistry and Chemical Engineering, Shandong
University, Ji'nan 250100, China)

Abstract;: Field runoff pools were used to collect the field surface runoff samples of different cropping systems in Nansi Lake region,
and different forms of nitrogen (N) and phosphorus (P) data were analyzed. The source profiles of N and P in different cropping
systems were also obtained by summarizing the experimental data measured in the current study. Samples were also collected from the
11 main rivers of Nansi Lake basin and the concentrations of N and P were determined. Principle component analysis (PCA) was
applied to obtain cropping non-point pollution sources of N and P. The result showed that three types of N and P contamination sources
were apportioned in Nansi Lake basin, explaining 95.275% of the total variance. The first source was from field surface runoff of
wheat-maize rotation with a wide pollution range and a larger contribution, and it contributed 50.220% of the total contamination
burden; the second type of N and P source was the water runoff pollution from garlic-maize rotation, were 25. 119% contribution; the
third source was the surface runoff from wheat-rice rotation, and it contributed 19.937% .
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Fig. 1 Study area of different planting patterns
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Fig. 2 Schematic diagram of runoff pond in the study area
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Table 1 ~ Amount of conventional fertilization in the study area

WH INEOKRE NE-EOR S KGR-EOR
N/kg-hm =2 315 345 362
B P,05/kg-hm ~2 81 11.5 23.1
K,0/kg+hm 2 36 0 65.8
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Fig. 3 Location of sampling sites in Nansi Lake basin
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Table 2 Average concentration of N and P in the field runoff/mg-L !

WiH INZE-IKAE INZE - K Kis-F oK
N 4.33 10. 54 11.37
NO; -N 1.81 5.81 6.24
NH," -N 0.76 3.93 3.54
TP 0. 287 0.158 0.225
DP 0. 205 0. 089 0. 143
PO; - -P 0.155 0. 059 0. 115
a8y 7.69 16. 36 25.31

F3 ENMREBENETRAEREBEEHRE/mg L'
Table 3 Average concentration of N and P in the main

rivers of Nansi Lake/mg-L ™!

PR TN NO;j-N NH;-N TP DP PO} -P
b ERG) 21.48  14.92 4.69 .19  0.666 0.443
W] 5.89 3.22  1.98  0.282 0.177 0.145
B i 7. 64 4.14  2.64 0.254 0.158 0.129
BT 8.48 2,84 1.83  0.592 0.333 0.219
8] 14.61 10.10  3.22  0.247 0.139  0.093
ot S eel) 4.11 3.69 0.64  0.337 0.232 0.158
7 ey 0] 6.77 3.71  2.09 0.260 0.165 0.132
T3t 5.13 2.77  1.75 0.602 0.384 0.307
ZR i 12.94 578 2,28  0.361 0.256 0.194
ST 11.34 5,16 2.06  0.443 0.316 0.239
Kb 12.76 5.75  2.26 0.397 0.284 0.215
2.2 EfEHT
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Table 4  Results of eigenvalues analysis
F oy FHIEME Ji2ETIRE /% BRI E TR %
1 5.524 50. 220 50. 220
2 2.763 25.119 75. 339
3 2.193 19.937 95.275
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X(m, M7]) =0. 156 F1 +0.924 F2 -0.271 F3

X(m, FHDH) ~ -0.636 F1 +0.763 F2 -
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Table 5 Principle component matrix loading
- ES%
37 Y ‘5
RAE | 5 3
UG 0. 156 0.924 -0.271
By -0. 636 0.763 -0.076
eI 0.973 0. 030 -0.207
ISR -0.986 -0.010 0. 101
B 0. 700 -0.570 -0.399
U el 0.758 -0.561 —0.188
R -0.071 0. 825 -0.051
T3 AR 0.157 -0.839 -0.505
IRty -0.505 0. 005 0. 860
52 ] 0.677 -0.071 0.732
Kby -0. 150 —0.043 0.987
/ m?ﬁj
Lo F BEBT o
O O
TR H
051~
R g
% o Ser
K or 0 e}
# e O Sh
Kbl o
BB
-05 [ ®
iyt
f i
oL 1.0
-1.0 ~0.5 0 -05
$0 05 1o 10 %
Lo O ey

Bs5 FHSBREEEES

Fig. 5 Space plot of principle component loading
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Table 6  Component scores of samples

A Far 1 FEar 2 FE W3

TN -0.23000 1.712 62 -0.70224
NO; -N -1.038 68 —-0.548 45 -1.18972
NH," -N 1.768 28 —-0.658 62 —-0.748 92
TP -0.813 86 -1.04751 0.513 19
DpP 0. 035 30 0. 060 99 1.021 21
PO~ -P 0.278 96 0.48098 1. 106 48

XFERMS 1, NH -NEER K (>0.9), Ha
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