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Effect of Long-Term Biochar Appllcatlon on Sml Resplratlon in' Fl’ue Cured

Tobacco Planting Fields in Henan Province /. " 4 U

‘LI Ya sen , DINC Song-shuang, 'YIIN Qua}p—yu iI Jia-yi, ZHOU D1 LI Guo:ﬁhuﬂ ;

Key Laboratdry for "Tobacco Cultivation of° Tobacco Industry, College of Tobacco Science!, Henan| Agricultural Unlversny, Zhen‘gzhou
450002, China) |/ . ) y ¥ | -
~Abstract; A flve year (2013-2017) equrlment was conducted fto explore the effects of biochar application on the dynamic (hdnges in
soil regpiration, Soil water, and heat factors under four treatments: CK (without biochar) , T1 (with 1.5 t-hm *biochar) , T2 (with
15 t-hm' *bigéhar) , ‘and HT3 (with 45 l'hglfzbioehar)-:"'fh_g.-résults showed that; (D the soil respiration rate in the growing season of
fluecured tobacco was significantly reduced by 25. 89% under the five year application of medium-dose biochar (T2 15 t-hm™2) in
soil #while it was significantly increased by 21.48% when the applied dose increased to 45 t-hm > (T3) (P <0.05). @ The long-
term application of medium-dose biochar in the soil significantly reduced the soil heterotrophic respiration and autotrophic respiration
rates by 29.80% and 28.75% , respectively. Meanwhile, the application of high-dose biochar (T3: 45 t-hm™) significantly
increased the heterotrophic respiration rate by 28.88% . In addition, the application of low-dose biochar (T1: 1.5 t-hm™*) and

o

medium-dose biochar significantly increased the proportion of autotrophic respiration, whereas the high-dose biochar application
significantly increased the proportion of heterotrophic respiration (P < 0.05). 3 The addition of low-dose biochar to the soil
significantly reduced the soil temperature at 5 c¢cm in the growing season of flue-cured tobacco, while the high-dose application
significantly reduced the soil humidity. There was a significant index correlation between soil respiration and soil temperature at 5 ¢cm
but no significant correlation with soil humidity at 5 em (P <0.05). Ultimately, the application of low-dose biochar for five years in
soil had no effect on soil respiration, and the application of the proper amount of biochar had a carbon sequestration effect.
Additionally, large-dose biochar application may be counterproductive. It is recommended that the application range of biochar should
be controlled within 15 t+hm >

Key words : biochar; soil respiration; soil respiration components; hydrothermal factor; carbon sequestration and emission reduction
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Fig. 1 Experimental design of biochar location test site
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Fig. 2 Dynamic changes of soil respiration in the growing season of

flue-cured tobacco during the five-year application of biochar
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Table 1~ Correlation analysis of soil respiration and soil

hydrothermal factors under different treatments

5 em HIEIRE 5 em HIERE

T1 0.833 ™ 0.339
T2 0.792* 0.274
T3 0.753 ™ 0.411
CK 0.814 0.341

1) = FREBFEMAE P<0.05, = = FRPEEFEHE P <0.01
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temperature at 5 cm soil depth

Jas: AT R P Qi fl
Tl R, =0.41" 1157 0.55 <0.01 3.08
T2 R, =0. 47> 11257 0. 63 <0.01 2.69
T3 R, =0.23¢" "7 0. 65 <0.01 5.06
CK R, =0. 34" 1157 0.58 <0.01 4.36

F3 TEWFRSS cm TEERE(T), RE(W)HRERMUSHE
Table 3 Composite model derived for the combined influence
of soil temperature (T') and soil moisture (W) at

5 cm soil depth on soil respiration
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