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Characteristics of Root Respiration in Growing Period of Populus tomentosa Plantations

GUO Jian' ,KANG Yong-xiang'* ,XIA Guo-wei’ ,ZHOU Wei' ,XING Zhen-jie' , WANG Fu' , WANG Yu-dong'
(1. College of Forestry s Northwest A&F University ,Yangling , Shaanxi 712100, China
2. Research Institute of Forestry,Chinese Academy of Forestry,Beijing 100091,China)

Abstract: The study was to clarify the characteristics of root respiration and its relationship with environ-
mental factors in growing period of Populus tomentosa plantations with different ages in the region of
Weihe River. Root respiration rates and temperature-humidity of soil at 10 cm depth in growing period in
40-year-old P. tomentosa plantation (sample plot | ) and 5-year-old P. tomentosa + 84K plantation (sample
plot [[ )after returning farmland to forest were measured by trenching and Li-6400 system from May to Oc-
tober in 2014. Results showed that the root respiration rates had a significant monthly dynamic changes
with unimodal curves in sample plot | and ][ . The average contributions of root respiration rates of plot I
and II were 25.64% and 25. 26 % ,respectively. The average monthly rates of root respiration ranged 0. 48
~1.44 pmol/(m’® « s)and 0. 38~1.18 pmol/(m* » s). The average rates in growing period were 0. 87 and
0.79 pmol/(m* « s). The relationships between root respiration and soil temperature at 10 cm depth could
be described by exponential equations in the sample plot [ and [[ ,and the Q,, value were 4. 22 and 4. 45, re-
spectively. There was no significant correlation between root respiration and soil moisture in the sample
plot I ,but in the sample plot [ ,there was significant and negative correlation among them. Main factor af-
fecting the root respiration was soil temperature at 10 cm depth in two sample plots. Root respiration in

sample plot [ was lower in temperature sensitivity than in sample plot]].
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Table 1 Vegetation survey of research area
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P. tomentosa+ 84k
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Table 2 Soil chemical properties in research area
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Fig. 1 Monthly variations of root respiration rate
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Table 3 Correlation coefficients between root respiration and
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Fig. 2 Relationships of root respiration rate and soil temperature
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