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Abstract: This study reports an understanding of the N mineralization in soil of an alpine meadow in Qing
har T ibet Plateau ( Gannan T ibetan Autonomous Prefecture, Gansu Province), the net N mineralization
rates in soil under four grazing treatments ( No grazing, Light grazing, Moderate grazing and Heavy graz
ing) were determined from both indoor and irrsitu incubation. The net N mineralization rates in soil from
5 different altitudes (which are 3050, 3180, 3570, 3600, 3910 m) were also determined. Results showed
that the net N mineralization rate obtained from the indoor incubation was larger than that from the irrsitu
incubation, which indicated that the N mineralization rate was increased under appropriate tem perature and
moisture. Grazing increased the N mineralization under the irrsitu incubation. Soil N mineralization poterr
tial was higher under the no-grazing treatment (0.53 mg * kg™ ' * d*'), and lower under the heavily- grar
ing treatment (0. 36 mg* kg~ ' * d”') compared to control. The N mineralization potential showed a “V”
type with the elevation increasing. T he net N mineralization rate in soil under irsitu incubation was nega
tively correlated with elevation (R= - 0.672, P< 0.01). Conclusions are that severe grazing accelerates
the turnover rate of nitrogen in soil, thus causes the soil nitrogen level decreasing. T herefore, the high al
titude soil may be the nutrient pool at present.
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Table 1 Plot design

S ) S ’ ) Plot area Carrying capacity  Use efficiency
Grazing treatment Livestock numbers i beads hm-? %
(No grazing, Ng) 0 12.0 0 <5
(Light grazing, Lg) 11( ) 79C ) 11(Yak) and 79(Sheep) 31.1 1.2 30
(Moderate grazing, Mg)  21( ) 120( ) 21(Yak) and 120( Sheep) 33.3 1.8 50
(Heavy grazing, Hg) 72( ) 178( ) 72(Yak) and 178( Sheep) 41.3 3.2 75
2
Table2 Soil properties under different grazing treatments
Soil properties Ng Lg Mg Hg
pH (1: 2.5KCl) 6.1%0.2 6.0%0.2 6.3%0.2 7.3%0.01
Soil moisture, % 37%0.8 35%0.4 33%0.3 30%0. 4
Bulk density, g* cm=3 0.91%0.03 0.99%0. 02 1.03%0.03 0.94%0.03
Organic carbon, g* kg™ ! 47%0.9 451 441 40%2
Total nitrogen, g* kg™ ! 4.3%0.1 4.1%0. 1 4.1%0. 1 3.9%0.1
C/N 11£0.03 11%0.1 11£0.1 10.3%0. 1
(Note): Ng: No grazing, Lg: Light grazing, Mg Moderate grazing, Hg: Heavy grazing;the same as below
1.2.2 2 AP 4R & RIEHRT & ,
() : ( R= 0.651, P< 0.0 R=
25 ¢ , 2 0.295, P<0.05); 60d ,
, 1L )
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60 d , KCl( 2 :
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Table 3 Total mineral N in soil during indoor and irr situ incubation
Soil total mineral N before Soil mineral N after Soil mineral N after iir situ
incubation, mg* kg™ ! indoor incubation, mg* kg™ ! incubation, mg* kg™ !
(Ng) 18%2 71%3 17£0.9
(Lg) %+1 7241 25+3
Grazing (Mg) 31%0.5 68t2 29%7
treatments (Hg) 30%1.7 66%1 315
P < 0.001 0.124 0.122
3050 13+0.6 7012 302
3180 21%1 6713 3913
3570 20%0.6 533 22+1
Altitude, m 3600 8+2 71£2 3212
3910 2%*1 7310.3 301
P < 0.001 < 0.001 < 0.001
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Fig.1 The net N mineralization rate in soil during [ ];
indoor and in-situ incubation s
(under different grazing treatments) s
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Fig. 2 The net N mineralization rate in soil during
indoor and in-situ incubation

(under different altitudinal gradient)
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