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Effects of Different Application Methods of Biochar on Water and
Salt Regulation and Wheat Seedling Growth
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Abstract: In order to study the effects of different application modes of biochar on water and salt regulation in
saline alkali soil and wheat seedling growth, an indoor bucket planting simulation experiment was conducted.
Biochar was covered on the surface of the soil in two forms of powdery and rod-shaped, with a mass percentage of
1%, 3% and 5%. Under the same treatment, biochar was mixed with 10 cm of the soil surface, and the
treatment without biochar was used as a control (CK). The results showed that under the condition of “dry
sowing and wet emergence”, the emergence rate of wheat treated with FF (powdery cover) and GF
(rod-shaped cover) was 7.33 to 9.00 and 3.00 to 3.33 times higher than that of CK, respectively. The
emergence rate of FH and GH treatments increased by 66.67% to 166.67% and 33.00% to 367.00%,
respectively, compared with CK. The plant height of FF and GF treatments significantly increased, with an
increase of 21.52% to 34.55% and 24.54% to 40.48% , respectively, compared with CK. The plant height of
FH and GH treatments increased slightly, with an increase of —1.35% to 12.22% and 3.76% to 8.59%.,

respectively, compared with CK. There were significant differences in post irrigation moisture content among
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different application modes, and FF treatment increased the surface soil moisture content by 0.31% to
15.58% compared with CK. The surface soil moisture content treated with GF decreased by 0.40% to 7.65%
compared with CK. The soil moisture content of FH and GH treatments increased by 7.33% to 18.61% and
1.33% to 18.38%, respectively, compared with CK. After evaporation, the moisture content of FF and GF
treatments increased by 4.34% to 45.38% and 27.08% to 53.22%, respectively, compared with CK. After
evaporation, the moisture content of the 0—15 cm soil layer increased significantly. The soil moisture
content of FH and GH treatments increased by 3.26% to 16.66% and 5.77% to 36.37%, respectively,
compared with CK. The maximum relative change rate of conductivity in the 0—10 c¢m soil layer of CK was
124.76 % » while that in FF and GF treatments was 59.61% to 114.73% and 18.21% to 86.47% , respectively. The
relative change rate in conductivity of GH and FH treatments was 67.26% to 96.30% and 72.05% to 122.32%,
respectively. Compared with CK, the evaporation of FF and GF treatments decreased by 0.76% to 27.21% and
53.49% to 77.02% , respectively. Compared with CK, the evaporation of FH and GH treatments decreased by 1.95 %
to 4.79% and 1.71% to 14.82% , respectively. The improvement effect of biochar depended on the amount and the
application method of biochar. Under equal carbon input conditions, FF and GF treatments had better effects on

water and salt distribution, inhibition of evaporation, and crop growth than FH and GH treatments, which

could be used as suitable models for adding biochar to improve saline alkali land in arid areas.

Keywords: biochar; application mode; water and salt distribution; evaporation; wheat
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R 25 & e AE A 2 . 1 Hansen 28" BFZE N 0
AR ST A W) A B IS TN 7K A 22 AR OK 3 DR A
EUAR ZR AR A T P R U 1 A J5 A 0 e T % 78 1R K
R TCHEARBOK 43 o KSR A ) e 1) il JFH T 48 v
B K A R IR A W i T L L AH ROBURE AR 1 Ak
FLBRK B T A 5 R MR Fh 2 A G, 75 ik — DY
AN [) Sk 5 A 0 e R R TR A S I AEAIR K B 55 T £
oK 43 1 T FAE

TR BEVELRN LR E T RE ) F B2 R 2D
FRRRET 0 H AR K AR 22 R R 90, R U
ISR 4 AR S A 28 R R R i e K IR
B AR SR AR S8 IR AR AR P e 2
KIBIA BGEAEN . Mo B K AR L H K
B T] R RSS9 7 5 b S s Al P SR BB AR 05 g, 2
T o BT A D i ST 22 4% B2 ) 265.3 kg/hm®, &
SEPEEIKER 4.5 50, AR R LAY
7 A RO B3 — > 28 K 5 L By 1R IS ) A K
iR FFGF 2 Az 9 e i A =X 2 28 & i
B A . ELBE TR N L R R,
M GF 3%,5% 2 MMAb A28 & it 5 8 B (CMD 4b 3
AT A W A R i ) B B AR R v ) —
T A il 2D A FH b 8 Y5 G 5 o — O T, B 4 3R AR AR
B, T 5 DOWR B 5 R oK a4t vy 5 b BT A0 L A
Wy 78 s AN AT H ) 28 K, 8 BE 8 1 I B W ) A8
i, B2 HARREK R RGE . R AE LR AR
FEPEAR SR, A A% 3 B AT BB IR B AR R L
VERBE WG 2 W, Be R S R FE M I 28 R AR L H
AR A A 5 W 00 A 8 AR 0 TS S TR LA
E— T .
4 4k

(D TR 40T JFF.GF AbB/NE i %
A3 3R % B (CKO Y 7.33~9.00,3.00~3.33 f%; FH,
GH AbFEAY 1 3458 CK 4342 = 66.67%6~166.67 % ,
33.00%~367.00%

(2)FF,GF &b 3 9 Bk & K 42 &, 8 CK 43 4
PE21.52% ~34.55% ,24.54% ~40.48% ; FH,.GH



%5

AR A A W SR AN (8] it FH O 2O 7K R 18 4 B /N 22 i A R 15 TR 369

A 3 R e N R B L B CK A il m — 1,350 ~
12.22%,3.76 % ~8.59% .

() ARt 7 2V J5 & K %25 55 B i, FF Ab3
()32 358 CK #2555 0.31%~15.58% ;1 GF 4bH 1
RJE TS KFEE CK TR 0.40%~7.65% ; FH.GH &b
PR 3 K R CK 43l $ 7,330 ~ 18.61%,
1.33%~18.38% ; 78 & Jii FF.GF AbBR 1 7K R4 CK 43
IR 4.34%~45.38%,27.08%~53.22% , KT 0—
15 em 1JZ M & AR SR W W FHLOGH A8+ 35
JKF A CK 43 B 3.26 % ~16.66 % .5.77 % ~36.37% .

(4)CK 010 cm -+ JZ 1Y H 5 A0 X A8 1k 2R B
K,oH 124.76 % ,FF  GF Kb B o, S A0 X 48 1k R 4y
Wk 59.61%~114.73% ,18.21% ~86.47% ;GH.FH
A 3R H, T SRR AR X AZ A 3R 530 67.26 96 ~96.30 %4,
72.05%~122.32%,

(5)FF.GF 2328 & w5 CK 43570 0.76 /6~
27.21%,53.49% ~77.02% ;FH.GH b BRIy 25 k& 5 CK
AR EE B A B b 1,95 %0 ~4.79%6,1.71% ~14.82%.,

25 LRTIR A4 Fh AWy At F O S g 4R s L
TR ] B L 9 2 R L AR HE AR AR K H AR
Wy e B AR A R/ S B T A ) i 1) I it R
. AWRINR . SFE R E R A KM FFLGF 43t
TEZKER A0 A0 i 2% & R A= K/ AR T FH.
GH kb3,

SE 0k
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