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Abstract; Overgrazing, climate changes, and drainage are the important disturbances and critical environmental problems
for Zoigé alpine meadow. These factors play an important role in regulating the soil nitrogen (N) cycle and to some extent

influence alpine meadow ecosystem structure and function. In this study, we investigated the effect of grazing intensity on
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soil N mineralization and its temperature sensitivity ( Q),,), by incubating soil samples collected during field grazing
experiments in the Zoigé alpine meadow. The results showed that grazing significantly influenced soil nitrification and net N
mineralization rates, which followed the order of light grazing (L) > moderate grazing (M) > heavy grazing (H) > no
grazing (CK). No differences were observed in the nitrification and net N mineralization rates at low temperatures (5—
10°C ) ; however, significant differences were observed at high temperatures (15—25°C ). The accumulations of NO;-N and
total inorganic N increased with increasing incubation time, whereas no significant differences were observed in the
accumulations of soil NHj-N. Moreover, we found that the Q,, value for soil N mineralization significantly increased with
increase in grazing intensity. Further, the Q  value in heavily grazed grasslands (Q,,=2.72) was significantly higher than
that in other areas with lower grazing intensities. Thus, our results highlighted that grazing intensity has an important effect
on the Q, value in the Zoigé alpine meadow, which is important for the N cycles in the area when considering heavy grazing
and future scenarios on climate change. Further, we showed that the high acceleration of N mineralization rates in heavily
grazed grasslands under the tendency of increasing temperatures in Zoigé would be in favor of plant growth in a short-term
view. However, in a long-term view, the situation would accelerate nitrogen loss in the Zoigé alpine meadow and may

negatively affect plant growth and maintenance of the ecosystem structure and function.

Key Words: grazing; temperature; nitrification rate; net mineralization rate; alpine meadow; Q,
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Table 1 Soil properties under different grazing intensity

S Ab R EN MLk THEAA

Treatment Water content/ % pH Total C/% Total N/% N
AR No grazing (CK) 30.25 (0.02) 5.99 (0.04) 4.72 (0.26) 0.39 (0.02) 11.96 (0.17)
BRRE A Light grazing (L) 34.52 (0.03) 5.89 (0.11) 5.68 (0.30) 0.47 (0.08) 12.13 (0.33)
HREE T Moderate grazing (M) 37.30 (0.02) 5.94 (0.15) 5.00 (0.38) 0.42 (0.03) 12.00 (0.08)
HEE U Heavy grazing (H) 31.52 (0.02) 5.96 (0.06) 4.82 (0.38) 0.40 (0.03) 11.92 (0.04)

F B I ME, 35S BRI DS  n = 3, B TR BRI & TR bR 22 2R B3 (P > 0.05) , RAP AR FREPR N Rt
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Table 2 Results of two-way ANOVA on net N mineralization rates, ammonification rates and nitrification rates

THALE R (R )

FAEZE(R,,,) FRTACEAE(R,,;,)

¥ Source Nitrification rate Ammonification rate Net N mineralization rate
F P F P F P
K B Grazing intensity 22.72 < 0.001 20.60 < 0.001 18.89 < 0.001
YR Temperature 100.72 < 0.001 1.42 0.056 112.69 < 0.001
BCRCIE > T 4.80 < 0.001 1.00 0.463 5.68 < 0.001
Grazing intensity X temperature
~ 06 \ 0.05,%2),
T st E§§%§;$ SELEE X R A B B (P < 0.001,
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Fig.1 Main effects of grazing intensity on N mineralization
rates ( Mean + SE)
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Fig.2 Effects of temperature on net N mineralization and nitrification rates ( Mean + SE)
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Table 3 Model parameters of the exponential function for net N mineralization rates

A/(mg kg™ d7) B/ C R? Qo
CK 0.0881 (0.0043) 0.0694 (0.0025) 0.88 (0.01) 2.01 (0.05)a
L 0.0846 (0.0039) 0.0864 (0.0028) 0.87 (0.02) 2.39 (0.06)b
M 0.0876 (0.0101) 0.0807 (0.0049) 0.90 (0.02) 2.29 (0.11)b
H 0.0529 (0.0055) 0.0986 (0.0045) 0.91 (0.02) 2.72 (0.12) ¢
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HAHTA S QEFHRR K 4 s A 5 Q5%
TAHICIC R, 4 AR A EXT Q28 5 i ke
FER] 43R 63.4% 43.9% 93.8%F1 58.7%
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