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Analysis of nitrogen balance and potential pollution of main crops in the Hetao Irrigation area of Inner
Mongolia
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Abstract: The potential nitrogen pollution risk in the Hetao Irrigation area was studied from the perspective of nitrogen balance to provide
a scientific basis for farmland nitrogen management in this area. Soil nitrogen balance is an important parameter to evaluate nitrogen use
efficiency and environmental risk in farmlands. In this paper, maize and sunflower were selected as the main crops in the Hetao Irrigation

area. The status of soil inorganic nitrogen residues during harvest under the traditional planting mode was investigated. The environmental
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pollution risk in maize and sunflower fields was analyzed through the potential loss of surplus nitrogen from the perspective of nitrogen

balance. The residual inorganic nitrogen in a farmland in the Hetao Iirigation area increased with increasing nitrogen application rate. The
average residual inorganic nitrogen at a depth of 0~90 c¢m in maize and sunflower fields was 66.11 kg « hm™ and 45.53 kg + hm~,
respectively. The maize field, located in the central Wuyuan County, had a residual inorganic nitrogen amount of 336.93 kg+hm™, while the
sunflower fields located in the east of Ulate south Banner, had the highest residual amount of 273.66 kg+hm™. The annual input of nitrogen
in maize and sunflower fields was 514.81 kg - hm™ and 314.73 kg« hm™, respectively. Fertilizer nitrogen was the main nitrogen input,
accounting for more than 85% of total nitrogen input. Nitrogen output was mainly absorbed and assimilated by crops. The average annual
nitrogen output of maize and sunflower fields were 362.10 kg+hm™ and 209.65 kg-hm™, respectively. The annual nitrogen surplus values of
235.71 kg hm™ and 168.08 kg + hm™, respectively, were accompanied by a substantial amount of potential nitrogen loss 169.60 kg - hm™
and 122.55 kg - hm™, respectively. According to the comprehensive analysis of nitrogen balance, the recommended nitrogen fertilizer
amount for maize and sunflower to maintain the current yield level in Hetao irrigation area of Inner Mongolia is about 280 kg+hm™ and 150
kg« hm™, respectively. Compared with the current nitrogen fertilizer input of maize and sunflower in Hetao irrigation area, this fertilizer

application rate can save 198 kg+hm™ and 128 kg« hm™, respectively.This also can significantly reduce the potential loss of nitrogen and

reduce environmental pressure.

Keywords : soil nitrogen residues; nitrogen balance; pollution risk; Hetao Irrigation area
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Figure 1 Average nitrogen fertilizer input in different counties
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Figure 2 Spatial distribution of maize fields nitrogen fertilizer application amount and soil inorganic nitrogen residue in Hetao Irrigation area
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Figure 3 Spatial distribution of sunflower fields nitrogen fertilizer application amount and soil inorganic nitrogen residue

in Hetao Irrigation area
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E4 JEERERMEDAERAELTELINAKXEE
Figure 4 Inorganic nitrogen residue at different soil layers of maize and sunflower fields in Hetao Irrigation area
*1 TEEXERMEEERARZERESR (kg-hm™)
Table 1 Nitrogen surplus of maize and sunflower fields in Hetao Irrigation area(kg-hm™)
Iji H Ttem F K Maize 1] H % Sunflower
5 AT Input Jiti AU Nitrogen fertilizer applied 477.56+187.80 277.65+109.00
K A B Nitrogen from irrigation 7.26 7.26
TR UL Dry and wet deposition 14.70 14.70
747 AR % Nitrogen brought in by the seed 0.29 0.12
JEFLE [ A symbiotic nitrogen fixation 15.00 15.00
fi 35 Output ek 7 Nitrogen taken away by harvest 279.10+45.23 146.65+25.07
A ZE P Nitrogen loss 83.00 63.00
RE L4 Surplus of nitrogen 235.71 168.08
+HFETALEFE B (0~90 cm)Soil inorganic nitrogen residue 66.11 45.53
VETEA 22 2 Potential loss of nitrogen 169.60 122.55
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Table 2 Correlation analysis of inorganic nitrogen residues in
different soil layers and nitrogen fertilizer application and

irrigation amount in Hetao Irrigation district

1EY + )2 HE A & HEK &=
Crop  Soil layer/em Nitrogen fertilizer applied Irrigation amount
) H 2 0~30 0.541 2% 0.357
Sunflower — 34_¢9 0.619 5% 0.719 1#%
60~90 0338 5 0.506 7%
FHKMaize  0~30 0.570 8% ~0.0349
30~60 0.635 9% 0.035 5
60~90 ~0.143 1 0.692 1%
BT BRI R, # R P<0.05 B 5+ R P<0.01 i

EYi -

Note: The number indicates the correlation coefficient, * indicates
that P<0.05 is significantly correlated; ** indicates a significant
correlation at P<0.01.
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Figure 5 Residual inorganic nitrogen at 0~210 cm soil layers of maize and sunflower fields in Hetao irrigation area
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