5 38 A 4 7K PR A Vol.38 No.4
2024 4 8 H Journal of Soil and Water Conservation Aug.,2024

DOT:10.13870/j.cnki.sthexb.2024.04.025
BUAE AR 5k B 12 R AR A W P G R 28 R A R K R S S AR A R S M L) K £ R A4 2024, 38(4) £ 322-334.
WEI Zhimiao, ZHANG Shaoliang, YAN Sihua, et al. Effects of biochar application on the dynamic of soil moisture-temperature-salt in degraded

Mollisols during freezing period[J]. Journal of Soil and Water Conservation,2024,38(4) :322-334.

EYMRERXMNFERRUEL KRR ET LR

ME&R, KYERE, AL, AMmA, BEE, HER, x| &4
(FRAC A K24 B8 5 BR B 24 g, B R IE 150030)

& E: [BW] B it F 0T soAs + 5830 ol L B 58 AS IR 2R 8 it A 200 88K 3 R i B R (EC)
A3 SE W, T 2R PR VR R A SRR R R . (AR ] A B R A 0 38 Sk R I, iF o AR b R
- XA [ A= 9 it R 2%t R 285 B0 1)+ HEVR S K & i VIR B EC WRg R 22 5 . AR kit T O UL S — IR
PEA W) SR HE 40 /hm?® (HO) EYI B IEHE 40 t/hm? (HE) .28 AR 0 t/hm? (CK) . [Z 8] 2 FlvA4: 4 5 it
75 49 10 R 25 0 B TSR B (p<C0.05) , B HO>>HE>CK ; 24156 8 3 14 A= 9 0 i A 24
WEH N5 EC, H HO Ml HE 48 + 86734 EC 437t CK #8000 17.73%,6.89 % 5 2 F A& 4 5% it i 7 38
XoF 4 eI BE S AN TR, 5 CK A e, HE 2031 4387 34938 B2 48 5 0.32 °C L i HO &b 21 - 387 2 3 B2 B A% 0.46
C, A HE ZbBAHF F HO 1 CK 4 3855 VR 45 0] + OB S K R E X EC ARk . [4ie] £
0 R IS it 357 ) T B 5 R 45 B AR MK B VSR S A EC LRI AR W R I A5 A T T R 4 B B
J2 MR B T A W R R e T [ B IR A R TR 28 - R A5 A L 2 R AR W kit O X3 T RE R 45 0
Bk iz B Mg i fh i R R A, H B XA Y R R AR R e A B,

KA YR HAN; BARL BHORAKEE; LHRE; EC

HhE 5K E 5278 XERARIRED : A MEHES1009-2242-(2024)04-0322-13

Effects of Biochar Application on the Dynamic of Soil Moisture-Temperature-Salt in
Degraded Mollisols During Freezing Period
WEI Zhimiao, ZHANG Shaoliang, YAN Sihua, YAN Pengke, FENG Langian, XIAO Ziliang, LLIU Zhihua

(School of Resources and Environment , Northeast Agricultural University, Harbin 150030, China)
Abstract: [Objective ] Biochar application can change soil physicochemical properties. The study of the effects
of different biochar application methods on soil moisture, temperature and electrical conductivity (EC)
distribution, which can provide basis for the scientific management of seasonally frozen soil. [ Methods | The
effects of different biochar application methods on soil liquid water content, temperature and EC during
freezing period were studied by field experiment and long— term observation in black soil region of northeast.
Biochar application methods included one—time biochar mixed application of 40 t/hm*(HQO), biochar bottom
application of 40 t/hm*(HE), and the blank was 0 t/hm*(CK). [Results] Both biochar application methods
increased the mean soil liquid water content during the freezing period (p < 0.05), as HO > HE > CK.
The application of biochar application significantly increased soil EC throughout the experimental cycle, and
the average soil EC increased by 17.73% and 6.89% in the HO and HE treatments, respectively, compared
to CK. The two biochar application methods had different effects on the soil temperature. Compared with
CK, the mean soil temperature increased by 0.32 °C in the HE treatment, while the mean soil temperature
decreased by 0.46 °C in the HO treatment. In addition, the HE treatment weakened the range of change in

soil liquid water, temperature and EC during the freezing period compared to HO and CK treatments.
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[ Conclusion ] Both heterogeneous and homogeneous biochar application were beneficial to increase the liquid

water content and EC of degraded black soil during freezing period. Especially heterogeneous biochar

application was also beneficial to increase the soil temperature of the tillage layer during freezing period,

homogeneous biochar application can also reduce the soil freezing during freezing effect during the same

period. Both of the two biochar application modes may have an important impact on the soil moisture-salt

transport and material transformation process during the freezing period, and even have an important effect

on the spring emergence and early growth of crops.
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Table 2 Values of soil liquid water, temperature, EC for

each treatment before and after freezing period
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Fig. 3 Dynamic of soil temperature before and after snowfall during the soil freezing period
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Fig. 5 Dynamic of soil liquid water content during the soil freezing period
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