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Effects of Short Term Nltrogen and Phosphorus / Addltlon on Soil Resplratlon

Components 1n a Subalpine Grassland of Qilian Mountalns ;

]IANC Yuan, GAN Xlao hng, CAO Feng-feng,. ZHAQ Chuan yan LI Wei- bin * f =
(State Key Ldbordlory of Herbdge Improvement and Grassland, Agro ecosvstems Ministry of Agriculture dnd R‘urdl Affdlrs Kdy Laboratory of Grassland Tivestock Induslrv

Innovation, Ministry of Education Engineering Research Center of Grassldlnd Industry, College of Pastoral Agnculture Science and Technology, Lanzhou University Lanzhou
730029s Chink) :

Abstragt: In order to’ investigate the effects of short-term nitrogen and’p hosp'h‘orus add'ltlon on soil respiration and its components in a subalpine grassland located on the Qilian
Mounlalns a‘randonl block-design of nitrogen [ 10 g-(m*+a) =", NJ, phosphorus [5g+(m*a) ", P], nitrogen and phosphorus addition [ 10 g+(m*-a) "' N and §
g+ (m’ -a)l.'] P, NP], the control (CK), and complete control (CK") was conducted from June to August 2019, and total soil respiration and its component respiration rates
were measured. The results showed that nitrogen addition reduced soil total respiration and heterotrophic respiration rates at a lower rate than P addition [ - 16.71% vs.
-19.20%; -4.41% vs. -13.05% ], but the rate of decrease in autotrophic respiration was higher than that of P addition ( -25.03% vs. -23.36% ) ; N and P mixed
application had no significant effect on soil total respiration rate. The total soil respiration rate and its components were significantly exponentially correlated with soil
temperature, and the temperature sensitivity of soil respiration rate was decreased by nitrogen addition (Q,,: -5.64%-0.00% ). P increased Q,,(3.38%-6.98% ), and N
and P reduced autotrophic respiration rate but increased heterotrophic respiration rate Q,, ( 16. 86% ) and decreased total soil respiration rate Q,, ( =2.63%--2.02% ). Soil
pH, soil total nitrogen, and root phosphorus content were significantly correlated with autotrophic respiration rate (P <0.05) but not with heterotrophic respiration rate, and
root nitrogen content was significantly negatively correlated with heterotrophic respiration rate (P <0.035). In general, autotrophic respiration rate was more sensitive to N
addition, whereas heterotrophic respiration rate was more sensitive to P addition. Both N and P addition significantly reduced soil total respiration rate, whereas N and P
mixture did not significantly affect soil total respiration rate. These results can provide a scientific basis for the accurate assessment of soil carbon emission in subalpine
grassland.

Key words: N addition; P addition; N and P mixed application; total soil respiration rate; heterotrophic respiration rate; autotrophic respiration rate
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