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Responses of soil available nitrogen mineralization ability to temperature and
organic fertilizer addition in alpine grasslands of the Qinghai-Tibet Plateau

GUO Yajing', LI Huipeng’, ZHANG Qibin', BAI Lu’, ZHANG Wei’, CHEN Baolin’,
SANG Jianhui’, LI Yuan’, SHEN Yuying’

(1. Gansu High-tech Innovation Service Center, Lanzhou 7303013, Gansu, China;
2. Gansu Ziwuling Forestry Management Bureau Heshui Branch, Qingyang 745400, Gansu, China;
3. State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and Technology / State Key
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Abstract: Nitrogen mineralization in the soil of alpine grasslands on the Tibetan Plateau is a key process affecting the global
carbon and nitrogen cycle, as well as the succession of grassland ecosystems. The aim of this study was to explore the effects

of temperature and organic fertilizer additions on the nitrogen availability in the soil of these alpine grasslands. Through
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incubation experiments involving different temperatures (5, 15, and 25 ‘C) and gradients of organic nitrogen addition (0, 15,
45, and 75 kg-hafl), we analyzed changes in soil nitrogen mineralization rates, mineralization potential, and mineralization
reaction rate. The results showed that soil nitrogen mineralization increased with rising temperature, with values significantly
higher at 25 ‘C than at 15 ‘C and 5 ‘C. Organic nitrogen addition (15~45 kg-hafl) significantly increased the mineralization
of ammoniacal nitrogen in the soil. However, further increasing the fertilization gradient to 75 kg-ha71 reduced the nitrogen
mineralization capacity. The soil nitrogen mineralization rate exhibited a single peak trend with increasing incubation time,
and the addition of organic nitrogen could increase the nitrogen mineralization rate in alpine grassland soil, reaching its
maximum under N 45 treatment. Temperature determined the mineralization potential of nitrogen in alpine grassland soil, but
did not significantly affect the mineralization rate, k. In summary, the addition of 15~45 kg-haﬁ1 of organic nitrogen and
higher temperature conditions are beneficial for enhancing the mineralization capacity of rapidly available nitrogen in the soil
of alpine grasslands on the Tibetan Plateau, providing a theoretical basis for grassland management and organic fertilizer
application in alpine grassland regions.

Keywords: alpine meadow; nitrogen addition; organic fertilizer; nitrogen mineralization rate; nitrogen mineralization

capacity; indoor cultivation; temperature
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Table 1 Design of soil mineralization leaching experiment
with organic fertilizer addition
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Figure 1
different culture temperature and fertilization
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Figure 2 Soil nitrate nitrogen mineralization under different
incubation temperatures and fertilization
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Figure 3 Soil ammonification rate under different incubation temperatures and fertilization gradients
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Figure 4 Soil nitrification rate under different incubation temperatures and fertilization gradients
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Table 2 Simulated values of first-order kinetic equations for soil nitrogen mineralization in different
incubation temperatures and fertilization gradients

B R TR AR P Ny/ Cy/ xR ZE
Incubation temperature/°C ~ Fertilization gradient (mg‘kgfl) k (mg‘kgfl) Correlation coefficient/% P
N 109.73 +2.53  0.011 09 1.31 98.8 <0.001
Nis 126.53 +2.73  0.01023 0.05 98.9 <0.001
> Nys 146.42+3.82 0.012 34 —4.47 98.4 <0.001
N5 12549+391 0.01291 3.56 98.3 <0.001
N 161.70 £2.39  0.009 71 -6.31 99.5 <0.001
Nis 209.85+£2.73  0.011 34 —-13.79 99.6 <0.001
1 Nys 231.05+2.86 0.01177 —18.03 99.5 <0.001
Nys 174.62+4.16  0.010 37 —6.38 97.8 <0.001
No 33379+ 6.65 0.01090 -32.97 99.4 <0.001
Nis 323.84+3.43 0.01120 —19.64 99.8 <0.001
2 Nus 388.78+4.30  0.012 80 —26.89 99.8 <0.001
Nys 305.82+4.49 0.01142 —-16.03 99.6 <0.001
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