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Influence of anthropogenic nitrogen input on river nitrate nitrogen flux in the Chaohe River watershed
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Abstract: In order to effectively evaluate the nitrogen input of human activities in the catchment and determine their effects on the fluxex
of stream nitrate nitrogen. In this paper, the net nitrogen input from human activities was divided into two parts : anthropogenic point source

and non—point source. By estimating the variation of anthropogenic nitrogen input from point sources and non—point sources from 1995 to
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2014, a multivariate regression model of nitrate flux between them and the river (R°=0.73) was established. The influencing factors of

nitrogen export and retention in the watershed were analyzed. The results showed that the average net nitrogen input of human activities in
the Chaohe River watershed during the past 20 years was 5 569.27 kg« km™+a™. The non—point and point source inputs accounted for
76.87% and 23.13% of the net nitrogen inputs, respectively, from human activities. Among non—point source inputs, fertilizer nitrogen
input accounted for the largest proportion of the total net nitrogen input from human activities (35.92%), followed by food and feed nitrogen
input (21.12% ), atmospheric nitrogen deposition (15.05%), seed nitrogen input (4.35%), and agricultural nitrogen fixation (0.43%). The
average nitrate input to the Chaohe River watershed was 115.94 kg+km™+a™ during the 20—year period. The nitrogen input caused by
human activities accounted for 96.65% of nitrate flux in the river basin. Human input significantly influences the river nitrogen flux. Point

source N input, fertilizer N input, and seed N input were the main sources of river flux. Affected by hydrometeorology and underlying

surface factors, the contribution rate of retained nitrogen to nitrate flux was 11.01%.

Keywords : net anthropogenic nitrogen input; nitrate nitrogen flux; detained nitrogen; Chaohe River watershed
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Figure 1 Location of study area
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Table 1 N consumption and production of poultry and livestock

s R R HHRILR R
Type N consumption/(kg*3k™"+a™) Excretion rate/% N excretion/(kg*3k™+a™) N content of livestock and poultry products/(kg+3k™"+a™)
¥ Pig 16.68 69 11.51 5.17
2f- Sheep 6.85 84 5.75 1.10
 Horse 54.82 89 48.79 6.03
X Chicken 0.57 65 0.37 0.20
% Duck 0.63 65 0.41 0.22
B FNER Donkey and mule 54.82 — 18.90 35.92
I Bovine 54.82 89 43.52 11.30
x2 FEERYTFREAE(g kg
Table 2 N content of major crop products(g-kg™)
R/t A =i ik TEpETY A hE
Crop type N content Crop type N content Crop type N content
F K Corn 14.08 1E4: Peanut 0.80 S5 Apple 0.01
/N7 Wheat 17.92 L4452 Potato 0.48 24 Pear 3.20
Fi4+ Paddy 12.44 Bk Walnut 24.15 Bk Peach 19.36
4+ F Millet 14.26 M 2E Chestnut 0.64 % Grape 16.60
1% Broomeorn 16.64 1% Sweet potato 2.20
K5 Soya 56.16 B¢ Vegetable 2.72
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A0y Year
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Dotted line range denote the standard deviation for NANT from Monte Carlo simulations (95% confidence )
2 RIS NANT A S L E

Figure 2 Variation of NANI components in Chaohe River watershed
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