AR 2003, 27 (5)644 ~ 649
Acta Phytoecologica Sinica

KABRFHEBEUERFEFRERERE
e e RS EA

IRE AR FEWm LEHE

(FEREEET R TSR A BB ERE, L 100093)

i B MARLBMRIEOESEHAHIR IR E 5 ( Leymus chinensis ) ¥R ZS R4+ HEVF AR I 0 £
BT R B, BRI R R - S0 AR A A B AR B AR R BN - 380K 3 > TELRE ;5 7K 43 X - 398 0 R A i 5 i T
SR BN <7.5% .7.5% ~ 18.4%F1 > 18.4% o 240~ 10 em TIEEKE < 7.5%0F, + 3 iE R+ HE0R0R 4E B Y
EFEHN T, LHFREMS S om TEEEERRHEE; MY 0~ 10 om TIEF KR > 7.5% 8, + 0P 4
2K R MR M IEFEEH . BHC R R A KRB, Y R K A R S L S E A8 6.0%
Pt i A L SRR RV P MR RTE T2 38 N A9 SR P IR AR A, T 24 K 20 R T R B R LS 25 B 6. 0% AT,
SRR AE R BN R TR AE K RIS R MR RIS Sh AR YRR | 2H AR G At R R 8 TR T
DASRREAN IR 23 25 A0 T 38 RAEYIAR ZRTE + 3PP IR AE A o AR TR SRR, A 8 7+ 39 P 0% 7 PR 780 % 1 3 e 390 e o
HBRA S B FL B e s 1 3R A R o

K THETRER BUARERERE FEER EE kS

EFFECTS OF HEAT AND WATER FACTORS ON SOIL RESPIRATION OF
RESTORING LEYMUS CHINENSIS STEPPE IN DEGRADED LAND

WANG Feng-Yu ZHOU Guang-Sheng™ JIA Bing-Rui and WANG Yu-Hui
( Laboratory of Quantitative Vegetation Ecology, Institute of Botany, the Chinese Academy of Sciences , Beijing 100093, China)

Abstract The carbon cycle of restoring steppe in degraded land is one of the important parts of the global ter-
restrial carbon cycle. The study of soil respiration in restoring steppe plays a very important role in accurately
evaluating the carbon budget of restoring steppe and its function in the global carbon budget. As we know,
temperature and soil water content are two important environmental factors in understanding the soil respiration
process in terrestrial ecosystems. To quantify their allocation and the relationship between soil respiration and
temperature and soil moisture, we conducted field experiments to investigate soil respiration from June to
September 2001 . The effects of heat and water factors on soil respiration of restoring Leymus chinensis steppe in
degraded land was studied at Baiyinxile pasture (43°55'N, 116°31’E, with an altitude of about 1 200 m) in
Inner Mongolia. This region, un-grazed in June, has a typical temperate and semi-arid climate and the com-
munity structure of the vegetation consisted mainly of two species, Leymus chinensis and Stipa grandis ; the soil
type was classified as chestnut. Daily variation was investigated by taking measurements once an hour from
6:00 to 19:00 every ten days during the whole growing season using an enclosed chamber method. The results
indicated that environmental factors affecting soil respiration ranged as soil water content > temperature, and
the soil water content in the upper 10 cm of the soil was of real significance in all of the environmental factors.
We analyzed the relationship between daily average soil respiration rate (6:00 — 19:00) and daily average soil
water content (% ) using the partial correlation analysis of the SPSS and the coefficients showed that soil water
content of 7.5% and 18.4% were two thresholds affecting the soil respiration rate. Soil water content could be
divided into three levels: <7.5%, 7.5% —18.4% and > 18.4% based on their effects on soil respiration.
When soil water content was less than 7.5% , soil temperature was the dominant factor of soil respiration. Soil
respiration (Rs) could be expressed as an exponential relationship with soil temperature (¢) at the depth of 5
cm and their relationship was Rs =4.07¢"®(w <7.5% , R>=0.49, n =80, p <<0.01). When soil wa-
ter content was more than 7.5% , soil respiration was affected by soil temperature (¢), soil moisture (w) and
the interaction of the two, and their relationship was Rs = — 147.693 + 5. 11w + 6.012¢ + 1. 214wt (w >
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7.5%, R*=0.81, n=69, p<<0.01). When soil water content was close to the water wilting coefficient,
about 6.0% , plant root respiration had few contributions to soil respiration. When soil water content was more
than 7.5% , soil respiration mainly comes from the metabolism and other living activities of the plants and mi-
crobes. Thus, the contributions of soil and plants respectively to soil respiration might be explained from envi-
ronmental factors. This research will help to develop soil respiration models and to understand accurately the
carbon budget of terrestrial ecosystems. Our research implied that drought in the growing season in the year of
2001 tended to reduce the soil respiration rate but temperature did not. There were only three times when the
soil water content was more than 18.4% , and so, because of the limitation of the data, the threshold of soil
water content of 7.5% must be verified in future of experiments.
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Fig.1 Relationships between soil respiration and single environmental
factor in restoring Leymus chinensis steppe in degraded land
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Table 1 Correlation coefficients ( B) between soil respiration and soil water content and soil temperature under different soil water content levels

0~10 cm THEGKE <7.5%

0~10 em HIEG KR >7.5%

. 0 - 10 cm soil water content <7.5% 0 - 10 cm soil water content >7.5%
LIPS
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Soil water content 5 cm soil temperature Soil water content 5 cm soil temperature
A SRR JZ IR #b Pearson -0.233* p=0.037 0.6497 p<0.01 0.581 p<0.01 0.765* p<0.01
Soil H#/R Kendall -0.141 p=0.06 0.453" p<0.01 0.286™ p<0.01 0.540™ p<0.01
respiration B /K& Spearman - 0.215 p=0.55  0.636 p<0.01 0.447%  p<0.01 0.714"  p<0.01

*: p<0.05 xx:p<0.01
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