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Abstract: By the end of the 20th century, China has become one of the world’s top three regions of nitrogen deposition.
Continuous increase in production and deposition of nitrogen has a significant impact on the carbon cycle in the ecosystem.
Therefore, the response of the carbon cycle in a forest ecosystem to nitrogen deposition has become a very important
scientific issue. Soil respiration is an important component of the carbon cycle in terrestrial ecosystems, and it is also the
only path of carbon output into the atmosphere from the soil and an important source of atmospheric CO,. A study on the
response of temperature sensitivity of soil respiration to nitrogen deposition is important for understanding the role of soil
respiration in the mitigation of climate change. In this paper, based on the simulations of different quantities of nitrogen

depositions, our research was focused on the changes in soil respiration and on the short-term responses in temperature
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sensitivity of each component of soil respiration to several gradients of nitrogen deposition in Populus L. plantations in a
riparian zone of the Yangtze River. We found that; (1) Soil respiration and its components exhibited significant seasonal
variations, in the form of bimodal curves, because of the seasonal flooding. The rate of soil respiration showed a downward
trend because of the rise in groundwater level in June and July, which reached the maximum in August and the minimum in
December and January. The correlation between soil temperature at different depths (5 em, 10 cm, and 20 ¢cm) and total
soil respiration was significantly positive. The correlation between root respiration and soil temperature at different depths
was lower than that between total soil respiration and soil microbial respiration. The correlation was the highest between the
soil temperature at a depth of 5 cm and total soil temperature. The soil temperature at a depth of 5 ¢cm explained 50.5%—
71.0%, 51.5%—73.9% , and 35.7%—63.2% of total soil temperature, soil microbial respiration, and root respiration,
respectively. (2) The Q,, values of total soil respiration, soil microbial respiration, and root respiration in the control group
(CK,0eN m™a™") were 2.54, 2.72, and 1.94, respectively. (3) The treatment with the medium levels of nitrogen (MN,
10gN m™> a™") enhanced the temperature sensitivity of total soil respiration, soil microbial respiration, and root respiration,

>a™") reduced their temperature sensitivity. The treatment

whereas the treatment with high levels of nitrogen ( HN,20gN m~
with low levels of nitrogen (LN,5gN m™ a™') also reduced the temperature sensitivity of total soil respiration and soil

microbial respiration but enhanced root respiration.

Key Words: Riparian zone of the Yangize River, Populus plantation, Temperature sensitivity of soil respiration,

Nitrogen deposition
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Fig. 2 Seasonal variations of Scm, 10cm, 15cm depth soil temperature in the poplar plantation
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Table 1 The correlation between soil respiration and every depth soil temperature

ALFR Treatment Sem 10cm 15em
CK 0.770 ** 0.760 ** 0.775 ™"
LN 0.760 ** 0.712* 0.738"
MN 0.740 ™" 0.707 ** 0.716 ™"
HN 0.686 ** 0.677 " 0.662 "

H CK AT IRAL LN ARG MNP &G HN S AL - B 7K 0.05, ™ 357K 4 0.01

R2 TEMREASSEREXRIERENEXE

Table 2 The correlation between each component of soil respiration and soil temperature at each depth

1 5T 4H 43 Component of soil respiration AbBE Treatment 5cm 10cm 15¢m
T A I Soil microbial respiration CK 0.765 0.747 0.759 *
LN 0.708 ** 0.706 * 0.699 *
MN 0.756 ** 0.721* 0.720*
HN 0.667 * 0.659 " 0.637"
HRZ I Plant root respiration CK 0.629 0.687 " 0.723*
LN 0.717 0.603 * 0.670*
MN 0.634" 0.634" 0.643 "
HN 0.624" 0.565 0.624 "

L BEKFEN 0.05, * BEIKFEH 0.01
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Table 4 Best fitted equations of each component of soil respiration against soil temperature

+ HEITI 2H 43 Components of soil respiration KbFH Treatment a b R? Qo
+ BEAE R Microbial respiration CK 0.254 0.100 0.718 2.718
LN 0.405 0.079 0.594 2.203
MN 0.171 0.112 0.739 3.065
HN 0.313 0.088 0.515 2.411
HEZ TR Plant root respiration CK 0.286 0.066 0.424 1.935
LN 0.088 0.100 0.632 2.718
MN 0.109 0.097 0.500 2.638
HN 0.251 0.055 0.357 1.733
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Fig. 4 Relationships, for each treatment, between soil microbial respiration rate and soil temperatures in 5 cm in a poplar plantation
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