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Effects of quantity of biochar on nitrogen leaching in simulated soil
columns and soil moisture parameters in field

CHEN Xin-xiang, HE Xu-sheng, ZHANG Wen, GENG Zeng-chao
( College of Natural Resources and Environment , Northwest A&F University , Key Laboratory of Plant Nutrition and
Agri-environment in Northwest China , Ministry of Agriculture, Yangling 712100, Shaanxi, China)

Abstract: Using the simulation experiment in soil columns and field experiment, the different quantity of biochar
prepared by the fruit tree branches as 0, 20, 40, 60 t-hm~? and 80 t*hm~2 was applied to soil to search the impacts of
different quantity of biochar on the nitrate nitrogen leaching and soil moisture. The results showed that after the biochar
applied, the accumulative leaching amount of NH; " — N and NO; = — N in soil can be effectively reduced. Among them
the treatment of 80 t*hm ™2 compared with the control, the NHy* — N and NO;~ — N leaching was decreased 41% and
18.6% (P <0.05), respectively. The leaching loss of NO;~ — N major occurred in the first three times, the leaching
amount of NO; = — N was accounted for 97.3% to 98.8% of the total leaching volume. The biochar can increase the re-
tention time of NO; ™~ — N in soil, retard the leaching loss. In whole leaching process, the main form of nitrogen leaching
loss was the NO;~ — N. Its accumulative leaching amount accounted for 97.3% to 98.14% of the total NO;~ — N and
NH;* — N leaching losses. After application of biochar to plant the spring maize, the increase of soil water content and
soil total porosity was not notable.
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Table 1  Correlative matrix of water chemical parameters

of nitrogen leaching in leachate

A Volume  EC pH  NH,* =N NO;~ - N
AR Volume 1 0.049 -0.882" 0.644  0.930"
EC 1 0.360 -0.678  0.366
pH 1 -0.924" -0.68
NH;* - N 1 0.358
NO;” =N 1

Hin=5,% P<0.05,HH EC.pH Jy 10 Uk I8 A9 35948, 74
FUUNH, * = Nl NO;~ = N 2y 10 R B BUM R & 1) 4591

Note: n =5, * P<0.05 the data of EC and pH is average value of

ten times leachate, the data of volume, NH;* — N and NO; ™ — N is average

value of the cumulative amount in ten times leachate.

2.5 HEWrxtHELEKSSEHZNE
K oy RO A AR T R
HERIR 2 —, T ARk T LA R OR K 2, 9 HL
BB HOK BB R 2 AL BEE A
B FHRERSE N, Bl A TR A 35 K AR A AL B
FEXTA RIS A R f s A Bl R K, H
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Table 2  Effects of biochar to the soil moisture in field

b HH [ 457k B/ % TR KA/ % BERKIR/ % SALBRUEE %
Treatment Field capacity Saturation moisture content Capillary water capacity Total porosity
BO 22.09+1.77a 32.50+0.13a 24.30+1.47a 4.60+1.48a
B20 23.17+1.10a 32.99+0.12a 24.56 +0.82a 4.68 £1.06a
B40 24.00+0.39a 34.25+0.08a 24.83+1.71a 4.72£0.52a
B60 25.18+1.35a 36.83+0.10a 26.86 +2.02a 4.84+1.31a
B30 25.13+0.57a 37.18 £0.09a 27.26+1.35a 4.91£0.39

TE: SRR NG F IR P <0.05 285 BT, « VT FRmRniR:E .

Note: Different small letters indicate significant difference at P < 0.05 level in same row; the data after “ +”

represent standard error.
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