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Biochar Effects on Organic Carbon and Nitrogen in Soil Aggregates in Semiarid Farmland
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Abstract Biochars have many benefits to soil, including increasing soil carbon, enhancing soil water and nutrient retention, and improving
soil aggregates. In the present study, the effects of biochar amendments on the distribution of soil organic carbon SOC and total nitrogen
TN in soil aggregates in semiarid farmland were investigated. Soil samples from different depths 0~10 ¢m. 10~20 e¢m and 20~30 ¢m  in
a field experiment with four biochar application rates 0 t-hm? CK , 10 t-hm™ C1 , 20 t-hm™ C2 and 30 t-hm™ C3 were collected.
The soil samples were fractionated into different sized aggregates >2 mm, 2~0.25 mm, 0.25~0.053 mm and <0.053 mm using wet sieving
method, and then SOC and TN in each aggregate fraction were measured. Compared with the control, two—year amendments of biochar
trended to increase the content of >0.25 mm water—stable macro—aggregates in the 0~10 ¢m and 10~20 c¢m soil layers. At the rate of 30 t -
hm™, the percentages of 0.25~0.053 mm micro—aggregates in the 10~20 cm and 20~30 cm soil layers were also significantly increased.
Biochar additions significantly increased the SOC and TN content in different aggregates both in the 0~10 ¢m and 10~20 cm soil layers with
C3>C2>C1>CK. In the 0~10 cm soil layer, the contribution rates of SOC and TN in the 2~0.25 mm aggregate to the whole soil were the
greatest among all the water—stable aggregates. The contribution rates of SOC and TN in the <0.053 mm aggregates increased with soil
depth. In 0~30 c¢m soil, the average contribution rates of SOC and TN in the 2~0.25 mm and 0.25~0.053 mm aggregates increased with
biochar amounts.
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Table 1 Size distribution of water—stable aggregates in

different soil layers

Percentages of aggregates/%

Soil depth/em Treatment 52 mm 2~0.25 mm 0.25~0.053 mm <0.053 mm

0~10 CK 18.50a  37.45a 8.00a 36.06a
C1 17.38a  37.65a 8.16a 36.81a
C2 1647a  39.10a 8.80a 35.63a
C3 16.79a  404la 8.76a 34.04a
10~20 CK 25.07a  25.89b 6.07¢ 42.97a
C1 22.39a  30.54b 7.26b 39.82ab
Cc2 18.23b  34.43a 8.23a 39.11ab
C3  209lab 32.49ab 7.58ab 39.01b
20~30 CK 2521a  22.84c¢ 6.23h 45.72a
C1 22.35ab  24.56b 6.04b 47.05a
C2  20.26ab 27.89ab 8.10a 43.75a
C3 19.99b  27.94a 7.43a 44.65a
P<0.05 . °

Note Different letters within a column in same soil depth mean signifi—

cant difference P<0.05 . The same as below.
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Table 2 Content of organic carbon in different size aggregates

/Content of

organic carbon in different aggregates/g-kg™

>2 mm 2~0.25 mm 0.25~0.053 mm <0.053 mm

Soil depth/em Treatment

0~10 CK 9.34b 9.81c 14.88d 7.26d
Cl 11.12a  11.48b 17.77¢ 9.86¢
c2 11.80a 12.27ab 22.40b 11.02b
C3 12.06a 12.38a 23.41a 12.33a

10~20 CK 9.07b 9.62¢ 16.33b 7.80b
Cl 9.11b  10.34bc 17.38b 8.30ab
c2 9.83ab  10.61b 18.13ab 9.01ab
C3 10.90a  12.15a 19.83a 9.79a

20~30 CK 7.98b 8.42b 13.68b 6.96bc
Cl 8.47ab  9.35ab 16.86a 7.32b
C2 8.35ab  9.27ab 15.01ab 6.57¢c
3 9.20a 991a 15.78a 8.43a
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Table 3 Content of total N in different aggregates

Content of total N in different aggregates/g-kg™
>2 mm 2~0.25 mm 0.25~0.053 mm <0.053 mm

Soil depth/cm Treatment

0~10 CK 1.07¢ 1.10¢ 1.49b 0.91b
C1 1.10bec  1.15be 1.59b 1.02ab
c2 1.17ab  1.17ab 1.71a 1.05ab
3 1.19a 1.21a 1.78a 1.13a
10~20 CK 1.03a 1.10b 1.60a 0.87b
Cl 1.05a 1.11b 1.62a 0.92ab
2 I.1la  1.14ab 1.67a 0.97ab
C3 1.14a 1.21a 1.68a 1.00a
20~30 CK 0.97a 0.99a 1.40b 0.85a
Cl 1.01a 1.07a 1.51ab 0.88a
c2 1.01a 1.08a 1.53ab 0.90a
C3 1.02a 1.10a 1.59a 0.92a
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Figure 3 Percent contribution of total N in different aggregates to

soil total N in different soil depths
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