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Effects of Grazing on Ecological Stoichiometry

of Stipa krylovii and Soil in Desert Grassland

YANG Lin, MA Xiuzhi* , LI Yigian
(College of Forestry, Inner Mongolia Agricultural University, Huhhot 010019, China)

Abstract: This study selected desert grasslands in Inner Mongolia, and designed three treatments: no graz-
ing (NG), moderate grazing (MG), and heavy grazing (HG). The stoichiometric characteristics and syn-
ergetic relationship of nutrient elements C, N and P of dominant plant S. krylovii and soil were analyzed
after five years, to reveal the mechanism of nutrient cycling in grazing ecosystem and provide theoretical
basis for the utilization and restoration of regional grassland. The results showed that: (1) the species di-
versity of desert grassland was significantly higher than that of moderate and heavy grazing (P <C 0. 05).
(2) The contents of C, N, C: N, N : P, C: P in the soil all showed a trend of increasing firstly and then
decreasing with the increase of grazing intensity, while the content of P in the soil increased with the in-
crease of grazing intensity. (3) With the increase of grazing intensity, the contents of C in the
aboveground part of S. krylovii decreased, and N, P, N : P increased firstly and then decreased, while C
: P decreased firstly and then increased. The contents of C, N, N : P in the underground part of S. kry-
lovii have been increasing. P content firstly decreased and then increased, while C : N, C : P were contra-

ry to the rule of P content. (4) Compared with the contents of elements in the aboveground part, the cor-
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relation between the content and ratio in the underground part of S. krylovii and the contents of elements

in the soil is higher, which indicates that the root system of dominant plants in the desert grassland and its

soil environment have certain cooperative change ability under grazing conditions.
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Table 1  Species diversity, dominance, evenness and richness indexes of desert grasslands under different grazing intensities

ZREPE RSB Index of diversity

WO

Grazing intensity Margalef Shannon-Weiner Simpson Pielou
NG 2.08a + 0.10 2.09a £+ 0.04 0.85a 4= 0.01 0.86a £ 0.01
MG 1.70b + 0. 11 1.80b 4 0. 07 0.79b £ 0.02 0.82a £ 0.03
HG 1.83b £ 0.11 1.79b £ 0.08 0.77b + 0.02 0.80a £ 0.02

H NG, THIX s MG, i EECHG HG. . R —F 84 G AR/NE FRRR 2R ERE (P < 0.05, TH

Note: NG. No grzaing; MG. Moderate grazing; HG. Heavy grazing. Different normol letters after the data in the same column mean sig-

nificant difference (P < 0.05). The same as below
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Table 2 Correlation of C, N and P contents in aboveground part and C, N and P contents in underground part

of S. krylovii in desert grazing

i I+ Aboveground part

T
Underground part C N P C: N N:P C:P
C —0.01 0.22 0. 00 —0. 20 0. 20 0. 00
—0.31 0.14 0.28 —0.29 —0.11 —0.36"
P 0.29 —0.08 —0.09 0.14 0. 04 0.18
C: N 0.29 0.09 —0. 26 0.07 0.31*% 0.34"
N:P —0.53" 0.21 0.34" —0.39* —0.14 —0.49**
C:P —0.21 0.23 0. 06 —0.25 0.13 —0.12
T ox Rl % 23 BIFRIR 0.05 F1 0. 01 K- FHXEMRE. TR
Note: ¥ and % * represent significant correlation at 0. 05 and 0. 01 level, respectively. The same as below
®3 MEEFERR$FH LS M TEHS CONP 518 CN.PHHEXE
Table 3 Correlation between C, N, P in above and below ground parts of Stipa krylovii
and soil C, N, P in desert grazing
PrAANE 5 o TG AT 3 1R 4
Aboveground part of S. krylovii Underground part of S. krylovii
C N P C:+ N N:P C:P C N P C: N N:P C:P
C 0.00 0.31 —0.08 —0.25 0. 28 0.01 0.43 0.01 —0.27 0.44" 0.24 0.54""
N 0. 00 0.17 —0.02 —0.06 0.13 0. 00 0.08 —0.01 —0.38" 0.10 0.31° 0.34"
+ P —0.37° 0.28 0.02 —0.43"" 0.19 —0.26 0.17 0.41° 0.23 —0.25 0. 20 —0.04
Soil C: N 0.02 0. 24 —0.07 —0.26 0.23 0.00 0.44" 0.00 0.01 0.47°" —0.01 0.34"°
N:P 0. 20 —0.04 —0.04 0. 20 —0.01 0.15 —0.05 —0.23 —0.41° 0.19 0.12 0. 26
C:P 0.17 0.15 —0.09 —0.04 0.18 0.13 0. 30 —0.17 —0.33" 0.50"" 0.11 0.48" "
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