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Soil organic carbon and nitrogen and carbon pool management index in Loess soil as influenced by biochar
WANG Yue-ling, GENG Zeng—chao®, SHANG Jie, CAO Sheng-lei, GENG Rong, ZHAO Jun, LIN Yun

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

Abstract: In recent years biochar has received widespread attention in soil improvement, pollution reduction, and carbon sequestration both
at home and abroad. Total soil organic carbon(TSOC ), total nitrogen (TN ), pH, soil active organic carbon( AOC ), moderately active organic
carbon(MAOC), highly active organic carbon( HAOC ), water—soluble organic carbon(WSOC ), and carbon pool management index (CPMI )
were investigated in a 2 year plot trial. Results showed that TSOC, TN and pH increased respectively by 59.80% ~180.52%, 13.22% ~
20.92% and 0.76%~1.28% in a dose—effect manner after the fourth harvesting of crops, while HAOC and CPMI increased by 70.36% and
52.43% at biochar rate of 60 t+hm™ than in the control. AOC reached the maximum after the second season at 40 t -hm™ of biochar, but it
was the highest in the third and forth seasons at 60 t -hm™ of biochar. During the experimental period, AOC was increased by 18.46%
73.42%, as compared with the control. During the first three quarters, WSOC was 8.00%~42.77% lower in biochar than in the control. There
were significant correlation between all indexes and biochar rate (P<0.05 ), with an exception of MAOC. These findings indicate that apply—
ing biochar increases total soil organic carbon and total nitrogen as well as carbon pool management index, and also improves soil quality
and soil fertility.

Keywords: biochar; carbon sequestration and emission cut; water—soluble organic carbon; carbon pool management index (CPMI )
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Figure 1 Effects of biochar on total soil organic carbon, total

nitrogen and pH value
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Figure 2 Effect of biochar on active organic carbon
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Figure 3 Effect of biochar on soil water—soluble organic carbon
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Table 1 Carbon pool management index under different rates of biochar

438 Treatment AL RRTIE EEHS gy on g n OFREIE BRI
T K Maize BO 2.28+0.08b 28.51x1.38a 5.730.49¢ 1.09+0.07e 0.40+0.03a 1.04+0.07a 113.49+3.63¢
B20 2.59+0.33b 23.03+2.78b 8.66+0.35d 1.5420.04d 0.30+0.05b 0.78+0.12b  120.45+19.71bc
B40 3.14£0.30a 20.74+2.08b 11.99+0.66¢ 2.06+0.09¢ 0.26+0.03b 0.68+0.09b  141.20+17.05ab
B60 3.36+0.20a 19.88+0.82b 13.56+0.66b 2.31£0.11b 0.25+0.01b 0.65+0.03b 149.58+9.87a
B80 3.34+0.27a 14.94+0.34c 18.98+1.06a 3.04+0.18a 0.18+0.004¢ 0.46+0.12¢  139.73+12.04ab
/N Wheat BO 2.22+0.06e 27.61x1.30a 5.83x0.21e 1.10£0.02e 0.38+0.02a 1.00+0.07a 109.44+5.08d
B20 2.63+0.11d 20.39+1.01b 10.26+0.22d 1.760.02d 0.26+0.02b 0.67+0.04b 117.53£6.53d
B40 3.11+0.14¢ 18.74+0.88¢ 13.49+0.15¢ 2.26+0.006¢ 0.23+0.01bc 0.60+0.03bc  136.38+7.80c
B60 3.85+0.09a 17.89+0.08c 17.65+0.36b 2.93+0.06b 0.22+0.001¢ 0.57£0.003¢ ~ 166.82+4.13a
B80 3.58+0.12b 15.82+0.50d 19.03+0.12a 3.08+0.01a 0.19+0.007d 0.49+0.02d 151.41+6.01b

T B R 2013 4R FORZFEAVINE e ; [RFAN RN 5B 20m 22 5 35 (P<0.05 ).

Note: Values were obtained from maize and wheat seasons in 2013.Different lowercase letters within a column mean significant difference at 0.05 levels.

2 ZIBPRZERY Pearson HHX REL

Table 2 Pearson correlation coefficients between indexes

bt EE groc gy gn PRI RSN I A0R KRR SR
Dosages 1 0.954%% 0.556%* 0.358%%* 0.520%%* 0.674%%* 0.114 -0.426%* 0.272%
TOC 1 0.757%* 0.186 0.567%%* 0.686%* 0.053 -0.589%** 0.293*
TN 1 -0.262* 0.475%%* 0.495%%* -0.135 -0.781%* 0.239%
pH 1 0.192 0.270* 0.184 0.195 0.183
AOC 1 0.580%* 0.194 -0.330* 0.949%*
HAOC 1 0.140 -0.330%* 0.409%*
MAOC 1 0.086 0.218
WSO0C 1 -0.134
CPMI 1

T RRER B FE(P.05) % FR 227 B E(P<0.01),

Note: Correlation coefficient labeled by * and ** indicates significant difference at 0.05 and 0.01, respectively.
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