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Effects of Biochar Amendment on Microbial Biomass and Enzyme Activities in Loess Soil

CHEN Xin-xiang, GENG Zeng—chao’, WANG Sen, ZHAO Hong—fei

(College of Resources and Environment, Northwest A&F University, Ministry of Agriculture Key Laboratory of Plant Nutrition and Agri—envi—
ronment in Northwest China, Yangling 712100, Shaanxi, China )

Abstract: A field trial was carried out to evaluate the effects of biochar applications on the microbial biomass and enzyme activities in loess
soil under a winter wheat and summer maize rotation system in temperate region, Shaanxi province, China. Biochar applications at five rates
before planting spring maize : BO(0 t-hm=2), B20(20 t-hm™), B40(40 t-hm™), B60(60 t-hm™) and B80(80 t-hm™). Biochar applications
significantly increased urease and catalase activities at wheat and maize harvests, and also alkali phosphatease activity at maize harvest, as
compared with the control. However, biochar did not influence soil invertase and alkali phosphatease activities at wheat harvest. Amend —
ments of biochar improved soil microbial biomass carbon(B) and nitrogen(By) but decreased the B/By ratios, with the maximum effects
found at biochar rate of 80 t-hm™. Microbial population increased with increasing biochar rates. In addition, Biochar amendments signifi—
cantly decreased the seasonal fluctuation of B¢ and B¢/By. Overall, applying biochar can significantly improve soil microbes and enzyme ac—
tivities.
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Table 1 Chemical and physical properties of soil and biochar used in experiment

(l2s) RN RWU AR R RS BB Y e
4 g-cm” g-kg g-kg g-kg" g-kg" mg-kg™ mg-kg™ mg-kg™ mg-kg™
7.33 1.30 14.99 0.71 0.43 19.64 18.20 15.90 12.38 193.0
pH(1:10) L EHF/m g N/% 0/% C/% H/% T2 /mg kg™ A /mg kg
S 10.43 86.70 1.19 23.81 72.38 2.62 0.52 1.86
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1.3.4 T HERFEFEE(Soil enzymes index, SEI)
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Table 2 Soil enzyme activities under maize and wheat at different biochar rates

YEH) Crops AP Treatment Ur. Inv. Pho. Cat. SEI
E K (Maize ) BO 2.08+0.08b 28.97+3.38a 0.93+0.04¢ 1.57+0.03b 0.22d
B20 2.29+0.08ab 29.60+0.61a 0.97+0.03bc 1.59+0.06b 0.56a
B40 2.39+0.09ab 21.42+2.71a 1.01+0.01abe 1.75+0.01ab 0.58a
B60 2.35+0.10ab 24.08+5.09a 1.04+0.03ab 1.82+0.12a 0.43b
B80 2.58+0.13a 31.80+2.44a 1.06+0.02a 1.90+0.07a 0.39¢
/N (Wheat ) BO 2.32+0.13b 19.72+2.78a 0.94+0.01a 1.59+0.04b 0.43c
B20 2.53+0.16ab 19.82+2.32a 0.90+0.03a 1.79+0.06ab 0.34d
B40 2.55+0.04ab 21.45+2.85a 0.91+0.08a 1.79+0.04ab 0.44c
B60 2.66+0.05ab 14.26+0.12a 0.84+0.02a 1.75+0.06ab 0.58b
B80 2.91+0.18a 15.21+2.49a 0.91+0.03a 1.91+0.13a 0.94a

TE - Ur JIRES ; Inv. MG ; Pho. BRILBERRAE ; Catid AL Z0RE ; SET LIERHER . AF/NG FHREOR P<0.05 225 &Ko

Note: Ur. Urease; Inv. Invertase; Pho. Alkali phosphatease; Cat. Catalase; SEL Soil enzyme index. Different letters in a column within a crop mean signifi—

cant difference at 5 % levels.
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Significant differences in different treatments are showed by lowercase letters at the same stage ; significant differences in different stage are showed

by uppercase letters in the same treatment. The same below
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Figure 1 Soil microbial biomass carbon in different treatments at different sampling dates
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Figure 2 Soil microbial biomass nitrogen in different treatments at different sampling dates
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Figure 3 B¢/Byratios at different biochar rates at different sampling dates
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Table 3 Seasonal variations of B¢, By and B./By ratios at different

biochar rates( % )

Kb P Treatment B By B¢/By
BO 65.60a 65.16¢ 64.68a
B20 43.63¢ 65.23¢ 56.07¢
B40 45.08¢ 74.95b 61.89b
B60 44.24¢ 74.32b 50.30d
B8O 46.78b 81.90a 50.35d

R4 FRLE=KHEMKBENESR
Table 4 Population of three microbial groups under maize and

wheat at different biochar rates
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fpy g N Bacteria) BRI P
Crope Treatment ' Actinomyeetes/  10° CFU-
DW 10* CFU-g'DW DW
%K (Maize ) BO 251.78+27.5¢ 33.26+1.64d 6.23+0.34d
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B40 398.86+17.7ab  88.46+3.23b 12.77+0.88b
B60 406.93+19.8ab  98.69+2.59a 13.33+1.33b
B&0 512.33+18.6a 99.84+5.81a 16.3+0.2a
/N# (Wheat ) BO 4.92+0.14¢ 4.12+0.26b 0.56+0.02d
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