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Table 1 The monthly variations of rapidly available nitrogen in soil in Haibei alpine meadow

under grazing pressure gradient ( Units: mg * kg ™)

5 6 7 8 9
(NH, -N) (NH; -N) (NH, -N) (NH, -N) (NH, -N)
fem NH; -N NO; -N NH; -N NO; -N NH; -N NO; -N NH; -N NO; -N NH, -N NO; -N

+(NO, -N) +(NO, -N) +(NO, -N) +(NO,-N) +(NO, -N)

0~10 CK  39.93*  3.05% 42.99"  46.36™ 21.41" 67.78%  27.34" 9.56" 36.90*" - - - 2088 7.01*  27.90™
LG 39.09* 6.48" 45.57*  36.85" 12.39" 49.24"  25.17*" 9.19™" 34.36" - - - 16.01*" 6.69*  22.69"

MG 42.12*  5.67" 4779 4597 16.14™ e2.11*™  24.21"  7.58* 3179 - - - 16.67"" 8.00"  24.68""*

HG 5419 422" 58.41%  40.33% 142" 54.86*  20.26™ 9.32™" 29,50 - - - 1.77% 8.3 20.09"™

10~20  CK  18.79" 4.06% 22.85"  19.28" 19.95" 39.24"  14.78"" 8.2 23.01" - - - 11.66" 815" 19.82*
LG 19.63%  6.44" 26.07""  22.19™ 15.03% 37.22%  14.44" 936"  23.80*" - - - 10.16™  6.80*  16.96™

MG 28.61%  4.49*™ 33.10""  21.40™" 14.88™ 36.28™  17.42™" 7.50" 24.93%" - - - 11.43*  7.20"  18.64"

HG  19.77* 10.63*  30.45*  20.37*™ 16.37* 36.74*  12.80*" 6.73* 19.53* - - - 9.99* 6.47*"  16.46""

20~30  CK 12.92"" 3.06™ 15.99° 14.51* 14.10™ 28.62"  10.82" 8.33* 19.15" - - - 8.19* 6.92* 15.11*
LG 20.41™ 9.35" 2977 16.7*  13.25™ 29.95%  9.71*  7.99* 17.71*" - - - 7.23% 5310 1254

MG 19.14% 3,59 22.73%™  15.58" 12.06™ 27.65™  11.27% 7.85%" 19.13M* - - - 7310 540t 12,73

HG 1132 581 17.13%  14.75™ 12.05*  26.80*  9.86" 6.53" 16.40" - - - 6.20" 4.55"  10.75"

30~40  CK  13.61%  5.81%" 19.42%"  9.84™ 13.48% 23.33%  7.81" 5.91M 13.73M - - - 526" 3.34M 861"
LG 23.13% 372" 26.86™  12.04™" 9.67% 21.71M 7.97M 6.42M  14.40M" - - - 475" 3.50"  8.35%"

MG 15.35M  8.84™ 24,19 10.22" 8.6t 18.83%"  7.15% 6.8 13.43Y - - - 4.62% 3.53" 816"

HG  13.28"  4.45* 17.73%  10.21* .46 18.67"  7.26™ 4.93%" 12,19 - - - 4358 3,61 7.96™

0~40 CK 2031 4.01™  25.31"  22.50™ 17.24" 39.74™  15.18"  8.01" 232" - - - 11.50*  6.36™  17.86™
LG 25.57™  6.50™ 32.07™  21.94™ 12,58 3453 1432 8.4 22,57 - - - 9.54*" 5.60%  15.14*"

MG 26.19™  5.64" 3183 23.29™ 12,98 36.22%  15.01*" 7.31"" 22.62" - - - 10.01*™ 6.04*"  16.05*"™

HG  24.64™  6.28" 30,93 2141 12.85™ 3427 1255 6.88"  19.43" - - - 8.08™ 573" 13.82"
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Fig.1  The monthly variations of aboveground biomass and underground biomass ( g * m ~*) in Haibei alpine

meadow under grazing pressure gradient
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2 NO; -N

6
2

Table 2 The correlations between rapidly available nitrogen in soil and environmental factors

NH,” -N CK -0.966** 0.805 0.519 -0.660 -0.646
LG -0.966** 0.939" 0.512 -0.583 -0.990**
MG -0.872 0.915" 0.850 -0.737 -0.716
HG -0.928" 0.315 0.493 -0.569 -0.35
NO; -N CK -0.318 -0.096 -0.493 0.280 0.37
LG —-0.549 0.695 -0.527 0.391 -0.555
MG -0.373 0.445 0.321 0.263 -0.323
HG -0.518 -0.364 -0.282 0.196 0.196
(NH, =N) +(NO5 -N) CK -0.702 0.403 0.003 -0.759 -0.149
LG -0.966** 0.992%* 0.243 -0.921" -0.987**
MG -0.737 0.793 0.701 -0.809 -0.611
HG -0.911" 0.133 0.302 -0.8917 -0.216
D (P<0.05); % * (P<0.01)
NO; - N
( \ NO; -N
) NO; -N
NO; -N
NO; -N
MG. LG +
NH, - N
HG CK NO; N NO; -N
NH; - N
HG
MG. LG
NH, -N
NH,; -N
CK LG
» NO; =N ;
LG
NO; - N
NH; - N 4
NO; —N. .
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Analysis of the variation characteristics and controlling factors of soil rapidly
available nitrogen in Haibei alpine meadow under grazing pressure gradient

ZHU Jingbin'?> LI Honggin' > HE Huidan'®  MAO Shaojuan' * LI Yingnian'’
( 1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 China; 2. University of Chinese
Academy of Sciences Beijing 100049 China; 3. Key Laboratory of Adaptation and Evolution of Plateau Biota
Chinese Academy of Sciences Xining 810001 China)

Abstract: Variation of soil available nitrogen and its controlling factors in different grazing intensities including
banning grazing ( CK) light grazing ( LG) moderate grazing ( MG) and heavy grazing ( HG) were studied in
Haibei alpine Kobresia humilis meadow area of Qinghai Province. The following results were obtained: 1) The
content of ammonia nitrogen nitrate nitrogen and soil available nitrogen have obvious variation from May to
September. They are higher at the beginning of growing season and decline towards the end. 2) The average
ammonia nitrogen content of CK LG MG and HG in the upper 40cm soil is 17.62 mg * kg™' 17.84 mg *
kg ™' 18.63 mg * kg ' and 16.67 mg * kg ™' respectively; the average nitrate nitrogen content is 8.91 mg *
kg™ 8.23mg kg™ 7.99 mg kg 'and7.94 mg * kg~' respectively; the soil available nitrogen content is
26.53 mg * kg™' 26.07 mg * kg™' 26.62 mg ¢ kg ' and 24. 61 mg * kg ' respectively. Grazing could
reduce the ammonia nitrogen and soil available nitrogen content to some extent especially in the heavy grazing

but not evidently affect the nitrate nitrogen content. 3) Statistical analysis found that soil ammonia nitrogen

nitrate nitrogen and available nitrogen have some negative correlation with the aboveground green biomass: the
more the aboveground biomass the more soil rapidly available nitrogen consumed. This is obvious in banning
grazing ( CK) and light grazing ( LG) and has some positive correlation with the litters. This means that litter
decomposition and surface mini environment could influence the nitrogen replenishment to the soil. They have no
obvious correlation with underground biomass and have negative correlation with wet deposition of nitrogen.
Though wet subsidence has evident nitrogen supplies the nitrogen consumption is still greater than supplies.
Ammonia nitrogen and available nitrogen have significant negative correlation with soil organic carbon but the
correlation between nitrate nitrogen and organic carbon is not obvious. It is revealed that the more soil organic
carbon the more consumption of soil ammonia nitrogen and available nitrogen.

Key words: Haibei alpine meadow; grazing pressure gradient; rapidly available nitrogen in soil



