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Fig. 1 Forest plots of effect size of grazing activity on grassland WUE in China
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Table 1 Test of heterogeneity on effect sizes of grazing activity on grasslands WUE in northern China

P Qv P

37 —0.18+£0.04 0. 01 2 429.47 <C0. 000 1

2

Table 2 Test of heterogeneity explanatory variables and residuals of grazing intensity on the average effect value

(QM) P (QE) F

19. 40 3 0. 000 2 1 383.97 35 <0.000 1
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Table 3 The influence of different grazing intensity on

average effect value and 95% confidence interval
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Effects of grazing on water-use efficiency of grassland
ecosystem in northern China

WANG Yunying"?,PEI Wei-wei"'?, XIN Ying',GUO Xiao-wei', DU Yan-gong'
(1. Northwest Plateau Institute of Biology ,Chinese Academy of Sciences,Xining 810008,China;
2. University of Chinese Academy of Sciences,Beijing 100049,China)

Abstract: Analyzing the response of plant water-use efficiency of grassland ecosystems to different grazing
intensities is of great significance for improving grassland production and ecological barrier functions. Meta-anal-
ysis was conducted by collecting experimental data on the impact of grazing on plant water-use efficiency in 38
grazing experiments conducted on grasslands in northern China. The results showed that the average effect value
of grazing on water-use efficiency of grassland plants in northern China was —0.18+0. 04(95% confidence in-
terval: —0.27~—0. 10) ; grazing significantly reduced plant water-use efficiency of grassland ecosystems(P<C
0.01). The reduction in the average effect value among different types of grassland followed the order of typical
grassland™>alpine grassland™>meadow grassland™>temperate grassland™>desert grassland. Grazing had extreme-
ly significant or significant impact on the average effect value of typical grassland,alpine grassland and meadow
grassland, but had no significant impact on desert grassland and temperate grassland. The response of plant wa-
ter-use efficiency to grazing intensity followed the order of heavy™>light™>moderate grazing. Heavy grazing ex-
tremely significantly reduced plant water use efficiency(P<C0. 001) ,moderate grazing improved plant water use

efficiency, while light grazing had no significant negative effects. Soil C/N,altitude and annual average tempera-
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ture explained 60.88% ,11.81% and 6.45% of the variation of effect value,respectively. Based on the optimiza-
tion of grazing systems and the restoration of severely degraded grasslands,increasing soil organic carbon con-
tent of grassland would improve plant water-use efficiency of grassland ecosystems.

Key words: grazing intensity; water use efficiency;meta analysis;random effects model;average effect value
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Effect of potassium application on photosynthetic
characteristics and alfalfa resistance
to Odontothrips loti

LI Ya-shu', WEN Yajie' ,ZHAO Xiao-dong',ZHOU Sheng-ying',
HU Gui—xin', SUN Yao-de?

(1. College o f Grassland Science ,Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem
of Ministry of Education ,Pratacultural Engineering Laboratory of Gansu Province/Sino-U. S. Centers
for Grazing Land Ecosystem Sustainability ,Lanzhou 730070,China;2. Grassland
station of Mingin Countr ,Mingin 733399 ,China)

Abstract: This study investigated the effects of potassium application on leaf photosynthetic characteristics
of alfalfa and its resistance to Odontothrips loti. The study included two alfalfa varieties(Medicago sativa cv.
Gannong No. 9 and M. sativa Gannong No. 3) ,four potassium(K)levels(40 mg /kg soil,60 mg /kg soil,80 mg /
kg soil and 100 mg/kg soil) ,together with nil-K application as the control. The degree of damage in alfalfa was
evaluated under different K levels at different periods, meanwhile leaf photosynthetic characteristics and chloro-
phyll content were measured. The results showed that the damage indexes of alfalfa infested by O. loti were re-
duced significantly with K application,and leaf chlorophyll content increased, but the chlorophyll content of al-
falfa became lower along with the more severe damage. When Gannong No. 3 was infested by O. lozi for 7 days,
leaf net photosynthetic rate (P, ) and water use efficiency (WUE) increased, and stomatal conductance (G,) in-
creased significantly, the intercellular CO, concentration (C;) increased significantly except unde r K1, and the
transpiration rate(T,) decreased at all potassium levels except under K4. In Gannong No. 9, leaf net photosyn-
thetic rate,stomatal conductance,and intercellular CO, concentration increased significantly, water use efficiency
increased,and transpiration rate decreased when alfalfa was infested by O. loti for 7 days. Leaf net photosynthet-
ic rate and stomatal conductance of both alfalfa varieties increased significantly,and the transpiration rate de-
creased when infested by O. loti for 14 days,water-use efficiency of Gannong No. 3 increased though not signifi-
cant, while water-use efficiency of Gannong No. 9 increased significantly. The intercellular CO, concentration of
Gannong No. 3 increased at all K levels except under K3,and that of Gannong No. 9 decreased significantly ex-
cept under K4 when alfalfa was infested by O. loti for 14 days. Potassium application increased leaf chlorophyll
content,net photosynthetic rate of alfalfa,and enhanced alfalfa resistance to thrips.

Key words: potassium;alfalfa; Odontothrips loti ;photosynthesis;resistance to insect



