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Influence of carbon input changes on the soil respiration in a mixed
broadleaved-Korean pine forest in western foothill of Changbai Mountain™

ZUO Qiang, HE Huailiang & ZHAO XiuHai

Key Laboratory for Forest Resources & Ecosystem Processes of Beijing, Beijing Forestry University, Beijing 100102, China

ANisiws We evaluated the impact of the change of carbon input on soil respiration under the mixed broadleaved-Korean pine
forest in Jiaohe, Jilin Province. Five treatments including a) a control, b) litter exclusion, c) litter addition, d) root exclusion,
e) litter and root exclusion were applied to determine the contribution of carbon input to soil respiration. We measured soil
respiration from May to December 2014 by using infrared gas exchange analyzer of Li-Cor 8100. The results showed that there
was a similar seasonal respiration curve among different treatments. The annual mean soil respiration rate was 3.35 pmol m”s™
for the control, 3.54 pmol m” s™ for litter exclusion, 4.22 pmol m” s for litter addition, 2.11 pmol m” s for root exclusion and
2.45 umol m™ s for litter and root exclusion. The soil respiration rate with litter exclusion was 1.98% higher than the control,
and that with litter addition was 24.81% higher than the control. On the other hand, the soil respiration rate with root exclusion
was 36.49% lower than the control, and that with litter and root exclusion was 28.64% lower than the control. The Q,, value of
the soil respiration was 3.32 in the control, 3.35 with litter exclusion, 3.38 with litter addition, 2.59 with root exclusion and 3.13
with litter and root exclusion. The soil respiration was significantly related to the soil temperature (P < 0.001) at 5 cm depth, but
not to the soil moisture at 5 cm depth (P > 0.05). In order to predict both the soil moisture and soil temperature dependency 4
two-variable linear /non-linear models were developed and evaluated. By use of those models it was possible to predict the soil
respiration as a function of both temperature and moisture. with R* values ranging from 62%-95%. The results indicated that
carbon input is an important factor affecting soil CO, efflux in forests.
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Table 1 Multiple-range test for soil respiration rate (R,), soil temperature (7) and soil moisture at 5 cm depth (/) with different treatments

i HHEIT I AR (R/umol m” ™) 5 om+HER B (T/C) S em+-HERIE (W/%)
Soil respiration rate Soil temperature at 5 cm Soil moisture at 5 cm
Treatment H{f Mean PRl SE #{f Mean FRIEDR SE #{f Mean bl SE

Xt i Control 3.35a 0.11 13.14a 0.33 42.4a 0.68
214 Litter exclusion 3.54a 0.12 13.81a 0.35 41.5a 0.75
759 Litter addition 4.22b 0.16 13.80a 0.32 40.9a 0.76
YJHR Root exclusion 2.11¢c 0.08 13.93a 0.38 47.9b 0.57
LYY Litter and root exclusion 2.45d 0.06 14.14a 0.40 46.8b 0.48

Fha, b, o, dE/REEME2ZFAR (a=0.05). Lowercase letters indicate significant difference at the level of 0.05.
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F2 TEFRERSS om T HR BN HL RER(R, = ae”).
Table 2 Exponential relationship between soil respiration rate and soil temperature at 5 cm depth (R, = ae’").
Lib 7 2% Parameter
Treatment a+SE b+SE R P O
%} #& Control 0.60"" +0.05 0.120"" + 0.006 0.70 <0.001 3.32
£ Litter exclusion 0.56™ +0.05 0.121 £ 0.006 0.73 <0.001 3.35
fnfE 7% 4 Litter addition 0.67""+0.07 0.122"" +0.007 0.67 <0.001 3.38
I Root exclusion 0.50""£0.10 0.095"" £ 0.006 0.63 <0.001 2.59
£ JHYIAR Litter and root exclusion 0417 £0.02 0.114™" + 0.004 0.86 <0.001 3.13

" IRAE0.001KF | 25 5 B 3. " indicates significant difference at the level of 0.001.
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Table 3 Combined relationship model of soil respiration to soil temperature and soil moisture at 5 cm depth

Kb 3 2k & Linear relationship JEZE % ¢ & Non-linear relationship
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paist R,=0.628(T x W)+ 0.06 R,=-3.392 +0.3T+ 7.08W R,=0.1927"°w "™ R, =1.510e"""w**
Control R*=0.57" R*=0.61"" R*=0.70"" R*=0.65"
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indicates significant difference at the level of 0.001.
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