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Effects of thinning on soil heterotrophic respiration of oak-pine
mixed forests in Qinling Mountains
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Abstract: [Objective] This study, with an investigation of the effects of thinning on soil heterotrophic
respiration in oak-pine mixed forests in the Qinling Mountains, is aimed to better understand the carbon loss
caused by forest soil heterotrophic respiration under thinning treatments, providing a scientific basis for forest
management decisions in the study area. [Method] The static chamber-gas chromatography technique was

employed to monitor the variations of soil heterotrophic respiration flux in the growing season for the unthinned
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plots (4 replicates, ck) and the thinning plots (4 replicates) 4 and 12 years ago (4 a and 12 a), respectively. The
temperature sensitivities (Q;,) of heterotrophic respiration were also calculated. [Result] (1) There was a
remarkable decrease in the soil microbial biomass carbon content (P<<0.05), but a significant increase in the the
soil pH (P<<0.05) in both 4 a and 12 a compared to ck, while the decrease in the soil organic carbon content of 4
a after thinning was significant (P<<0.05). Generally, the soil physical and chemical index in 12 a were closer to
that in the ck than the 4 a treatment. (2) The soil heterotrophic respiration during the growing season showed a

“bimodal” pattern, and the peaks appeared in June and October, respectively. However the cumulative
heterotrophic respiration increased after thinning but not significantly, with the order from large to small being
12 a> 4 a> ck. (3) The soil temperature was significantly and exponentially correlated with the soil
heterotrophic respiration (P<<0.05). The temperature sensitivities O}, decreased after thinning, with the order
from large to small being ck> 12 a>4 a. [Conclusion] The soil temperature is a key factor affecting soil
heterotrophic respiration in oak-pine mixed forests and the thinning treatment do not promote soil heterotrophic
respiration of the oak-pine mixed forests in the growing season at the Qinling Mountains. [Ch, 3 fig. 2 tab. 34
ref.]

Key words: southern slope of Qinling; forest tending; soil organic carbon decomposition; soil respiration
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108°32'~108°34'E), 4K M 1 095.0~2 591.0 m, 4FEHSIE M 8.5 C, A FIFE/KE N 908.0 mm. + 35N
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Table 1 Information on forest stands of sample plots

Ab B Rt J4%/em RO BE/(FR - hm ) ISP eRE/°) K /m
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k12 a AN . BLURR 13.7+1.2 12544207 0.6 8.8+2.2 1757.6+34.9

ULAH . BUE A FEEb RS . RILAAP. armandii, IWAAP. tabuliformis, Bii5Ek O. aliena var. acuteserrata.
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Table 2 Soil basic physicochemical properties
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Figure 1  Changes of soil heterotrophic respirations in oak-pine mixed forests of treatments after different thinning years
0.6 ¢ ck - 4a ki r12a ki

y=0.157 360'0384"(
R>=0.43, P<<0.000 1

1=0.168 30053
R*=0.28, P<<0.001

RS

_)F0196 2e0.034 Ox
R*=0.52, P<<0.000 1 ©

IR B R/ (g m2-h™")

30 10 15

25

20

25 30 10 15 20 30

10 20 .
L HERE/C LRI/ C HRER/T
B2 RE MR AR R Ak L3RR AR BIRB e £ A

Figure 2 Relationships between soil heterotrophic respirations and soil temperatures in oak-pine mixed forests of treatments after different thinning

recovery years
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