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Fig.1 Dynamic changes of soil moisture in different soil layers in each test plot

2.2 AEKRSUAEMAMNEFEHEZXGERANTN
2.2.1  BERIKIT AT REEOCA A I 5 32 AR Al B AR

TECKARHN B O & B FIT 0 SOR 1) RS L S R AE KR KB REY & LR,
WP W R A I AE 8 H 19 H 3A B b 5y, 22 )5 Bl A O 28 WG 8, B O 5 8 NP G R SR AR Bl b R B
(E12),IF7E 9 A 23 H PRI T+ i IR, 2205 BB R R AL 58 , B VR Ot & 3R P I R B 478 10 A
11 H MR, N 2 pmol-m ™ s ' £ .

20

-1

YA/ (umol » m™ - s7™)

s

I 54 %/ (umol + m™?
~
T

0 i 1 i 1 i 1 . I . 1 ; I . 1 ; 1 i L i
8HI13H 8H19H 8H26H 9H2H 9H9H 9H20H 9H23H 9H30H 10H11H

H
P2 28/ DXTE v Ol A JaE 3 P R 3 R 78 4k

Fig.2 Changes of photosynthetic rate and respiratory rate in each test plot
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Fig. 3 Changes of steppe community photosynthetic rate, respiration rate and water use efficiency with soil moisture
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Table 2 Correlation analysis of photosynthetic rate and respiration rate with soil moisture
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Table 3 Path analysis of effects of soil moisture change on steppe community photosynthesis
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Effects of Soil Moisture Change on
Photosynthesis in Typical Steppe Community

LIU Pengfei', LI Huirong”, TIAN Ying', JIA Chengzhen', WANG Haimei®
(1. Inner Mongolia Institute of Meteorological Sciences, Hohhot 010051, China;
2. Xilinhot National Climatological Observatory, Xilinhot 026000, China;
3. Inner Mongolia Ecological and Agricultural Meteorological Center , Hohhot 010051, China)

Abstract: The effects of different levels soil moisture changes on community photosynthesis and its
mechanism were analyzed by simulating soil droughts based on in-situ water control experiment, taking
the typical steppe community of Xilingol grassland as study area. The results showed that: (1) The pho-
tosynthetic rate and respiratory rate of the typical steppe community reached the highest value in mid-
August, and then declined gradually with the wilting of herbage. (2) The reduction of soil water had a
significant inhibitory effect on the community photosynthetic rate and respiratory rate. It had a stronger
inhibitory effect on the community photosynthetic rate before September 9th, and had a stronger inhibi-
tory effect on the community respiratory rate before September 2nd. (3) The community photosynthetic
rate, respiration rate and water use efficiency were significantly correlated with soil water content in 0—
10 cm, 0—20 cm and 0—30 cm soil layers. (4) As soil moisture decreased, the photosynthetic rate and
respiratory rate of the community showed a declining trend, and the community could improve its
drought resistance ability by reducing water use efficiency. (5) Path analysis results showed that soil wa-
ter was the limiting factor of community photosynthetic respiration, and it indirectly affects the rate of
respiration and water use efficiency by affecting photosynthesis. These findings provide scientific support
for understanding the photosynthetic physiological response mechanisms of typical steppe community to
soil moisture stress.

Key words: typical steppe; photosynthesis; soil moisture; respiration



