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LIU Jie~ yunl 2, QU Hu-sen'*, TANG Hong™”*, SHEN Jian- lin®>*, WU Jin-shui’

(1. Key Laboratory of Water-Saving Irrigation Engineering, Ministry of Agriculture and Rural Affairs, Farmland Irrigation Research
Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China; 2. Key Laboratory of Agro-ecological Processes in
Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3. College of
Environment and Life Science, Kaili University, Kaili 556011, China)

Abstract: Biochar can influence soil microbial biomass. It is not clear how biochar amendment affects soil microbial biomass carbon
and nitrogen (MBC and MBN) and dissolved organic carbon and nitrogen ( DOC and DON) in double-cropping rice soils. To address
this problem, two subtropical double-cropping rice soils (SI and S2) were selected for an incubation experiment. Sl is developed from
granite-weathered red soil and S2 is developed from Quaternary red clay. The following three wheat straw-derived biochar application
rates were used, without N fertilizer, in each paddy soil: 0% , 1% , and 2% of soil weight, represented by CK, LB, and HB,
respectively. After a 70 d incubation, soil mean MBC was 877. 03 mg-kg™', 832. 11 mg-kg™"', and 849.30 mg-ke™' in SI for the
three application rates, and 902. 94 mg-kg™', 874.19 mg-kg ™", and 883.22 mg-kg ™", respectively, in S2. S1 + LB, SI + HB, and
S2 + LB treatments reduced soil mean MBC compared to the CK treatment (P <0.05). This may be attributed to biochar inhibiting
microbial growth by adsorbing soil organic carbon and other low-molecular-weight organic matter. Low biochar application rates
decreased mean soil MBN by 9. 45% compared to the CK treatment in SI (P <0.05). No significant differences in mean MBC/MBN
were observed among the Sl treatments, but LB reduced MBC/MBN in S2 (P <0.05). Due to the soluble organic carbon content and
strong alkalinity of biochar, biochar amendment increased mean soil DOC by 4. 42% -22.20% and 10.57%-35.47% in S1 and S2,
respectively (P <0.05). However, biochar amendment ( except for the S2 + HB treatment) decreased mean soil DON in both paddy
soils. This may have resulted from the adsorption of soil organic nitrogen by biochar and N consumption during the decomposition of the
organic carbon within biochar. Biochar amendment increased mean soil DOC/DON in both paddy soils (P <0.05) and mean DOC/

DON increased with an increase in the biochar application rate. Based on these results, biochar amendment increased soil dissolved
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organic carbon, decreased soil microbial biomass, and enhanced the nitrogen deficit in double-cropping paddy soils. Therefore, biochar

should be combined with the application with fertilizer in double-cropping rice systems in subtropical central China.

Key words: biochar; paddy soils; double rice cropping system; microbial biomass carbon, nitrogen; dissolved organic carbon,

nitrogen
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DON 75k 78 [ 43 1 A7 0. 40 ~ 1.25 F10.44 ~0.97
(F4). SI 45 kb B ) f R 35 Hh B 7E 15 57 4 440
(555 d), ZIGBHREAR, 2245 T FE 2 m X,
S2 f CK M RAEH BRAE RS FRINEE S d, 25 10 d B
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0.05). FigRiAN, A=W W F 8 T 2 Bk
+ DOC/DON ¥ {H, HilE ik 9.44% ~ 34.59%

18.16% ~40.87% , H.BEZE 7 N & iY 38 in iy & 35 1
fl(P<0.05).

F3 HEFHE 2 #MokTE L &4IE MBC/MBN ML
Table 3 Dynamics of soil MBC/MBN in two paddy soils during the incubation period

Br g al/d

4 b -
= i 5 10 20 40 70 el
CK 6.93b 12.82b 10. 54a 16. 44a 13.10a 12.10a
s LB 15.35a 15.61a 7.56a 18.40a 8. 14b 12.68a
HB 15.25a 12.52b 6.88b 17.04a 9.16b 11.75a
CK 6.72b 12.68a 15.55a 18.68a 12.63a 13.31a
s2 LB 17.01a 10.98b 9.23 b 15.33a 7.12b 11.65b
HB 15.72a 10.97b 8.23b 14.78a 13.5%a 12.35ab
1) ASJF) A FR Rl — L HE R —RBERT I ZE P <0. 05 AKF F LB 2R 8%, FIH
x4 HEFHE 2 FKE L Z4IE DOC/DON HZEL
Table 4  Dynamics of soil DOC/DON in two paddy soils during the incubation period
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* - 5 10 20 40 70 . $ig{é J
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- J \ A
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AR fap 2 Y AT AR ML G i, 4
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