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Impacts of nitrogen application and legume-grass mixed planting on grassland community
and soil respiration. TANG Xue—uan' XU Lijun' PANG Huan-cheng' YANG Yun-hui'
WANG Di' LI Da' BAI Kewyu'” (' Institute of Agricultural Resources and Regional
Planning ~ Chinese Academy of Agricultural Science Beijing 100081  China; * Biodiversity
International East Asia Office  Beijing 100081 China) .

Abstract: Legume—grass mixed planting is an important way to improve conservation and use
efficiency of water and soil resources restore degraded land and maintain soil health. Five types
of pastures ( Medicago sativa Bromus inermis Leymus chinensis M. sativa and B. inermis mixed
planting and M. sativa and L. chinensis mixed planting) were established in Hulunbuir
Grassland Station with different nitrogen fertilization levels being applied. Aboveground biomass
photosynthetic characteristics and soil respiration were measured aiming to understand the
impacts of nitrogen application and legume-grass mixed planting on the characteristics of grassland
community and the dynamics of soil respiration and thus provide theoretical basis for pasture
establishment and optimal utilization in eastern Inner Mongolia. Results showed that mixed plant—
ing did not significantly increase the total biomass of pasture as expected under drought condition.
The net photosynthetic rate ( P,) of the three species was in the order of: M. sativa < B. inermis
< L. chinensis. Mixed sowing with alfalfa significantly improved the P, of grasses. Nitrogen
application increased the soil respiration intensity under each planting type. Moreover mixing
with alfalfa improved soil respiration intensity with perk values occurring at 10: 00—12: 00.
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Fig.1 Monthly precipitation and temperature in the experimental site in 2015-2016
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Table 1 Pasture seeding amount under different planting
patterns
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Table 2 Soil nutrient of experiment site
(g kg™ (mg-kg™) (g-kg™) (%) (mgC-kg') (mgN-kg™)
+ NO 13.34+0.2ABa 20.94+1.00Aa 2.27+0.03ABa 13.01+1.57Aa 359.14+39.16Aa 69.38+23.56Aa
N1 13.19+0.31ABa 13.22+0.34Bb 2.30+£0.01Aa 11.27+2.03Aa 369.72+59.2Aa 82.37+£13.32Ba

N2 13.06+£0.44ABa
+ NO 12.04+0.31Ba

21.33+2.68ABa
20.32+1.41Ab

2.08+0.05Bb
2.10+0.04Ca

12.89+2.68Aa
11.77+1.56Aa

326.63+28.32Aa
259.04+23.72Bb

66.81+14.68Aa
55.86+18.24Aa

N1 11.83+0.34Ca 14.61+0.69Bc¢ 2.07+0.02Ca 11.92+3.01Aa 213.01+59.24Bb  68.72+23.92Ba
N2 11.72+0.54Ba 24.96+2.19Aa 2.02+0.03Ba 10.93+1.35Aa 375.83+35.44Aa  66.16+19.48Aa
NO 13.32+0.62ABa 13.05+1.19BCh ~ 2.18+0.03BCh 12.76+2.23Aa 313.56+32.28ABa  65.73+6.56Aa
N1 11.78+0.31Ca 16.44+0.82Bab 2.16+0.03Bb 13.34£0.97Aa 293.1£29.64ABab  55.05+7.68Bab
N2 12.48+0.76Ba 17.63+1.47Ba 2.30+0.04Aa 13.19+3.31Aa 248.63+27.88Bb  46.12+8.88Ab
NO 12.82+0.42ABa 14.42+0.42Ba 2.28+0.04Aa 12.48+1.55Aa 327.26+32.56Aa  63.9+18.68Aa
N1 12.97+0.22Ba 15.73+1.81Ba 2.18+0.02Bb 10.23+2.14Aa 365.63+£37Aa 74.54+19.32Ba
N2 12.93+0.21ABa 15.83+1.89Ba 2.33+0.01Aa 11.62+1.43Aa 329.14+36.88Aa  67.93+20.48Aa
NO 13.6+0.45Aa 10.38+0.43Ch 2.23+0.15ABb 12.36+0.96Aa 381.89+53.32Aa  87.1+28.04Aab
N1 13.92+0.29Aa 22.32+2.96Aa 2.18+0.01Ba 11.88+1.08Aa 416.18+71.88Aa  81.3+27.32Aa
N2 14.23+0.31Aa 17.34+0.81Ba 2.32+0.03Ab 11.94+2.05Aa 350.6+43.56Aa 59.81+9.24Ab

NO: 0kg Ne+hm™2+a!;NI: 75 kg N« hm™2 « a™'; N2: 150 kg N * hm™ « a™!; .

P<0.05; P<0.05.
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Fig.2 Aboveground biomass of grassland under different Fig.3 Aboveground biomass ratio of pasture components
treatments in mixed sowing treatments
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Fig.4 Relative yield and relative density of various forages in legume-grasses mixture pasture
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Fig.7 Diurnal dynamics of soil respiration under different nitrogen application levels
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