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Effect of Biochar Application on Soil Aggregates Distribution and Moisture

Retention in Orchard Soil

AN Yan',JI Qiang', ZHAO Shi-xiang' , WANG Xu-dong'"

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory Plant
Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: Applying biochar to soil has been considered to be one of the important practices in improving soil properties and increasing
carbon sequestration. In order to investigate the effects of biochar application on soil aggregates distribution and its organic matter
content and soil moisture constant in different size aggregates, various particle-size fractions of soil aggregates were obtained with the
dry-screening method. The results showed that, compared to the treatment without biochar ( CK), the application of biochar reduced
the mass content of 5-8 mm and <0. 25 mm soil aggregates at 0-10 cm soil horizon, while increased the content of 1-2 mm and 2-5 mm
soil aggregates at this horizon, and the content of 1-2 mm aggregates significantly increased along with the rates of biochar application.
The mean diameter of soil aggregates was reduced by biochar application at 0- 10 cm soil horizon. However, the effect of biochar
application on the mean diameter of soil aggregates at 10-20 c¢m soil horizon was not significant. Compared to CK, biochar application
significantly increased soil organic carbon content in aggregates, especially in 1-2 mm aggregates which was increased by > 70%
compared to CK. Both the water holding capacity and soil porosity were significantly increased by biochar application. Furthermore, the
neutral biochar was more effective than alkaline biochar in increasing soil moisture.

Key words : biochar; soil aggregates; soil organic carbon; dark loessial soil; water retention
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Tablel  Basic physical and chemical properties of surface dark loessial soil (0-15 cm)
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Table 2 Element content and surface functional groups of the test biochars
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C H N 0 FE:" N B T ¥ 3
ABC 79.5 2.71 1.27 15.94 0.28 0.16 0.14
NBC 78.8 2.82 1.28 16.26 0.31 0.15 0.12
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Table 3 Distribution of soil aggregates in different soil horizons of the orchard soils under different levels of biochar application

FE/em gbm PERIAH 73 & B/ %
5 ~8 mm 2 ~5 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <0.25 mm
ABC,, 24.38 +1.23bB"  33.41 +1.84abA  17.78 = 1. 19hcC 11.45 £0.42dD 3.93 +0. 13dE 9.05 £0. 28bcD
ABCy  20.78 +1.00d>’ B 32.63 +1.80abA  18.34 = 1. 15hC 12.23 £0. 52¢D 6.30 £ 1. 98bF 9.63 £0. 54bE
ABCy,  18.42 £0.92¢C 30.14 £ 1. 71bA 19.63 = 1. 10aB 15.18 £0. 55aD 6.84 £0. 25aE 9.79 £0. 27bE
0~10 NBCj, 23.84 +1.17bcB 34.94 £1.23aA 15.79 £0. 74cdC 11.96 +0. 65c¢dD 4.88 £0. 18cF 8.09 +£0.45€eE
NBC,, 21.38 +1.07cdB 32.71 £1. 16abA  15.58 +0. 86¢cdC 13.28 +0. 89bcD 5.29 £0.20bcF  8.76 +0. 44dE
NBC;, 20.78 +1.05dB 31.88 £1. 16abA  16.85 +0.93bcB 15.05 +0. 89aC 6.70 £0.31aD 9.38 £0. 16bcE
CK 30.01 £1.51aA 23.13 £0. 82¢B 14.72 £0. 40eD 14.06 0. 64bcCD  5.21 £0. 28bcE  12. 87 £0. 69aC
ABCy,  27.29 +1.54aB 31.05 £ 1. 44aA 13.30 +0. 89¢C 12.12 £0.45¢CD  6.47 £0. 19deE  9.77 +£0.30dD
ABCy, 27.02 +1.56abhB 30.04 £1.41aA 13.63 +0.91bcC 12.52 0. 47¢C 6.83 £0.21cdD  9.86 +0.49cdD
ABC3,  23.40 +1.33bA 25.32 £ 1. 19bA 15.28 0. 71abB 15.71 0. 58aB 7.82 £0.30abD 12.47 £0. 69aC
10 ~20 NBC,, 27.08 +1.53aA 26.91 +£1.29bA 13.62 +0. 64bcB 13.60 +0. 69¢B 7.34 £0.28bcC  11.45 +0. 64abB
NBCy, 26.69 £1.51abA  26.82 +1.29bA 13.97 £0. 65abcB  13.41 £0. 68¢B 7.20 £0.27bedC 11.91 +0. 60abB
NBC3y 24.54 +1.39abA  25.62 £1.23bA 14.23 £0. 68abcB  15. 44 +0. 86aB 8.12 £0.45aD  12.05 +0.47aC
CK 26.78 £1.51abA  25.51 £1.23bA 15.48 +£0. 48aB 15.21 £0. 69bB 5.54 £0.33eD  11.98 +0. 5abC

1) [l —A7 R [ S 5 Bk (7] — b AR TR 8 50 AT 2R R[] B9 22 5K P35 0. 05 5 2) [l — 8 R [R]/ING 527 [ — 20 1A 2R (A A [] A 381 1] 1

25K 35 0. 05
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Fig. 1 Effect of different levels of biochar on MWD
of aggregates in orchard soil
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Fig. 2 Effect of different levels of biochar on SOC content of aggregates in different horizons of orchard soil
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Fig. 3 Effect of different levels of biochar on soil moisture content of aggregates and soil porosity in orchard soil
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Table 5 Relation between the content and SOC of soil aggregates and the soil properties and the field moisture capacity in the top layer of soil
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