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Estimating Contribution of Agricultural Sources to Aquatic Nitrogen Load in Taihu Lake Region:A Case
Study of Yili River Catchment

LUO Yong-xia'?, GAO Bo'%,YAN Xiao—yuan?, JIANG Xiao—san"’, TI Chao—pu®"

(1.College of Resources and Environment Science, Nanjing Agricultural University, Nanjing 210095, China; 2.State Key Laboratory of Soil
and Sustainable Agricultural, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: Taihu Lake region is densely populated, along with developed industry and intensive agriculture. The surface water pollution, es—
pecially eutrophication, has seriously affected both water supply and economic development in this region in recent years. Nitrogen (N ) is a
major pollutant in the surface water in this region. The Yili River catchment is a main upper catchment of the Taihu Lake. Hence, identify—
ing the sources of N loads would help manage N fertilizers and water resources and reduce surface water pollution effectively. In this study,
three main sources of agricultural source pollution including cropland, livestock and poultry husbandry, and aquaculture were analyzed
through survey, monitoring, remote sensing, and use of statistical data and GIS technologies. Results showed that the total N load in this
catchment was 6861 t in 2013, with an average of 22.2 kg +hm™. Cropland, livestock and poultry husbandry were the main sources of N pol-
lution in this catchment, which was 3832 t and 2358 t, accounting for 56% and 34% of the total agricultural N loads, respectively. The N
load from aquaculture was only 9.8% of the total agricultural N loads.Vegetable land was one of the major N pollution sources of cropland,
amounting to 18.7% of the total agricultural N. Therefore, policies and managements of water N pollution control should be focused on veg—
etable systems in this area.
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Figure 1 Location of Yili River catchment
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Table 1 Nitrogen fertilizer application rates of
different crop(kg N+hm™)
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Figure 2 Relationships of total nitrogen runoff and leaching with

nitrogen application rates during rice season
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Table 2 Total nitrogen leaching and runoff coefficients for uplands

YEHIZET Agrotype W% Leaching/% 3% Runoff/%
JN# Wheat 3.40% 4.15™
3% Rape 4351 3.19%
F 2k Maize 3.88% 3.67
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Table 4 Number of major livestock and poultry husbandry in

Yili River catchment
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Figure 3 Planting areas of different types of crops
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Table 3 Nitrogen load and loss coefficients for livestock and poultry husbandry

It H Items

¥42% Pig manure &K Swine urine

#4.2% Cow dung  4JK Bovine urine & Poultry 23§ Sheep manure

A Z B Nitrogen coefficient/g+ capita™ 7.58% 3,93
W& Loss coefficient/% 26 751261

29,3420 19.45% 0.39% 481
63 762 16 5.30
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Table 5 Calculation of TN pollution load of farmland cultivation
YEIZET Agrotype i Area/10° hm® 2345126 it Runoff load/t VA2 & Leaching load/t A4 & Total load/t
KA Rice 575 1064 440 1504
/N Wheat 42.7 452 371 823
JH3E Rape 92 84 114 198
E K Maize 1.3 13 14 27
PR 5 Greenhouse vegetable 3.4 — 593 593
B REEEH Open field vegetable 10.8 419 268 687
ST Total 124.9 2032 1800 3832
or % 6 kPR TR ERIMA R ERE TN H AR
14005' _— Table 6 Area and TN load of different types of aquaculture
= 12005. ............ i H Ttems TSR Bl A ait
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g 600f | TN $E 5 5 28.7 41.0 —
400; TN load coefficient/kg+hm™
200; TN il TN load/t 637 35 672
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E 4 FEAREFMEZR TN TR AR
Figure 4 TN pollution loads of different croplands
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Table 7 Load coefficients and load of TN pollutants from different
types of livestock and poultry husbandry

X EEES TN HERCR %L TN it
Region Livestock and poultry TN load coefficient/kg-sk™ TN load/t
H% 2 Cow 21.56 14
Yixing ¥ Pig 3.19 1142
K& Poultry 0.04 251
2f Sheep 0.17 3
EERH F Cow 20.78 20
Liyang ¥ Pig 3.07 663
K& Poultry 0.04 252
2 Sheep 0.16 14
41t Total — — 2358
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JERE TN K E I TN Hejiit A 503 t, di itk TN
SVHERCELY 21.3% , o e 4T K8 TN HERCE R 251
t, HEHTE &I IR TN S Y 17.8% , 5
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Figure 5 Loads and percentages of TN pollution from different

major agricultural sources of Yili River catchment
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Figure 6 Proportion of TN from three agricultural sources

in total TN loads
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