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Fig.1 Paddy soil bulk density (A), permeability coefficient (B), total nitrogen (C),
alkaline hydrolysis nitrogen (D), available phosphorus (E), available potassium (F),

organic matter (G), water-soluble salts (H) and pH (1) under different treatments
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Fig.2 Rice yield (A), grain number per spikelet (B), spikelet number (C), 1 000-grain weight (D), biomass (E),
plant height (F) and root weight (G) under different treatments
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F1 TEERSKEFEREMBEZRDY
R R MR K S
Table 1 Pearson correlation analysis between

soil properties and rice index

N BEZE IR RO B
i - o R
Permeability  Organic  Grain num-

Item Biomass Yield

coefficient ~ matter  ber per spike
Permeability 1
coefficient
AL
Organic 0.74™ 1
matter
FRLEL
Grain num- 0.73™ 0.57 1
ber per spike
H- =N
LA 0.75" 0.69° 0.47 1
Biomass
Pt Yield 0.79" 0.66" 0.51 096" 1
e
Biochar
BB R AHLIT
Permeability coefficient Organic matter
e -0.24 = =
HkTEC = ey
. . Biomass Yield
Grain number per spike

ZLEMER AL HIURIE 8 B AR R B R/ NVE SO
HEF (4. Red and green arrows represent positive and negative rela-
tionships, respectively. The size of the path coefficient is defined as
an important value.

B3 &£¥x. T EERSkErEREMNER
BT IR EY
Fig.3 Structural equation modeling (SEM)
between the soil properties and rice index
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17 S R P 4 il 22 P i i v 1024 X 5 AR A 4 A
oL, A=y e i 4 895 38 R A A HLT & it RN
IKFE B E RN, HOKF = &5 588 3 R0
A BT 2 B 3 TE A OC (P<<0.05, B 1 &1 2 Fn
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Effects of rice husk biochar combined with deep tillage on properties
of soil in paddy fields and yield of rice

WANG Hongyue', SONG Yufeng', XIAO Hui'*,ZHANG Hui*, CHEN Kun?,
DONG Yuchen’, CHEN Guanyi',ZHONG Lei'

1.College of Environmental Science & Engineering, Tianjin University, Tianjin 300350, China;
2. Tianjin Academy of Agricultural Sciences, Tianjin 300384, China;
3.Tianjin Yapai Green Fertilizer Biological Science and Technology Development Co.,
L., Tianjin 301600, China

Abstract Treatments including the control (CK) , deep tillage of 30 ecm (T1), biochar 15 t/hm’
(T2), and biochar 15 t/hm* + deep tillage of 30 cm (T3) were set up to conduct a field experiment to
study the response of the properties of soil in paddy fields and the yield of rice to different agronomic mea-
sures in order to investigate agronomic measures for improving the quality of soil and increasing the yield of
rice. The results showed that the application of biochar significantly increased the permeability coefficient in
soil, organic matter, the yield of rice, the number of grains per panicle, and the biomass by 224.66% ,
22.42% , 9.46%, 23.90%, and 6.51% , compared with that of the control. Deep tillage had no significant
effect on the physicochemical properties of soil in paddy fields and the yield of rice. Biochar combined with
deep tillage significantly increased the permeability coefficient in soil and the yield of rice by 184.25% and
9.93%, respectively. Biochar and deep tillage plowing had a significant interactive effect on the number of
grains per panicle. The yield of rice and the biomass were significantly positively correlated with the permea-
bility coefficient in soil and organic matter. There was a significant positive correlation between the number
of grains per panicle and the permeability coefficient in soil. It is indicated that the application of biochar is
an effective measure to improve the quality of soil and increase the yield of rice. It can improve the permea-
bility in soil, increase the content of organic matter and the number of rice grains per panicle, and ultimate-
ly increase the yield of rice.

Keywords rice husk biochar; deep tillage; properties of soil; soil permeability; soil organic matter;

yield ; rice



