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Fig.1 Effects of biochar on water and salt distribution in 0-30 cm soil layer
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Fig.2 Effects of biochar on soil chemical properties of saline-alkaline soil

2.3 RN R R B IR B E M RS20

B 3 LRI i ot B - SRR M R . FR
Bl 3wl s, WnEYIER A LLE E iR & POD Al
FTG K35, H BCl B EBRRNEE, 5
BCO ZEEAHLL, BC1 AREEFI BC3 ALEEXT PPO #G14TG
R, 1 BCS AL EFRK T PPO HITEE
2.4 £MFRERAMES TIRFFHAIE RS

R 2 NPT I IS R IR AH O R AL
R 2 vJA, AEPFORESINES 3% SOC. TN,
TK A 2 2 A G, 5 IR % PPO i
TG SRR H], 13 soC 54
TN, R R IEAHDC, 5 HIRmi AU 3 A 5%
T TN 53 s B B, 5 R A
BERFEAMK; L TK 5EAHEEEHX, 5

k2 AWK EFm

+3%E PPO H 23 fukloe; HIEmAR A
fiAEE; +I% POD V&MY FTG i& Mk &

MP

TR

5
F AR

12000 A58

N BCO W BC1
. BC3 BCs
10000 +

8000

6000

3RS/ (U-g )

4000

2000 |

FTG PPO

b S

B 3 AR R 3k L M A F R

Fig.3 Effects of biochar on enzyme activity in saline-alkaline soil
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Table 2 Correlation coefficient table of biochar addition and soil properties

fabr PR THhE BIRE soc TN TK DHARE A POD FTG
THhE -0.46
BKE 0.13 -0.06
soc 0.93*** -0.56 0.16
N 0.87*** 0.52 -0.02 0.92%**
TK 0.83** 0.18 -0.03 0.61 0.65
TR 20 -0.76* 0.56 -0.22 -0.87%** -0.75* 0.4
O 0.96%** -0.35 0.32 0.92%+* 0.82** 0.77* -0.76*
POD -0.09 -0.23 0.57 0 0.12 -0.28 0.4 -0.04
FTG -0.15 -0.03 0.29 0.27 -0.29 0.03 0.07 -0.15 0.71*
PPO -0.74* 0.1 -0.09 -0.48 05 -0.95%** 0.36 -0.69 0.09 0.29

VE ¥, p<0.05; **, p<0.01; ***, p<0.001; n=12.
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Fig.4 Effects of biochar on growth of cotton seedling stage
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Optimizing Biochar Amendment to Improve Soil Property and
Cotton Seedling Growth in Saline Soils

WANG Yuting"? TIAN Guangli', TIAN Yuyu'?, ZHAO Qingging"? ZHEN Bo*, LI Huizhen®, ZHOU Xinguo®"
(1. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China;

2. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100080, China)

Abstract: [Background and objective] Soil salinization is a biotic stress facing agriculture production in almost all
countries. It not only destroys soil structure but also reduces bioavailable nutrients and the ability of soil to sequester
carbon. Amending stalinized soil with biochar is a technology to improve soil quality and productivity, but its
efficacy depends on soil texture and the amount of biochar being applied. The objective of this paper is to study the
optimal biochar amendment for improving soil quality and fertility for cotton growth. [Method] The experiment
was conducted in pots with the cultivar Medium S9612 used as the model plant. The soil was amended by biochar at
ratios of 0 (CK), 1% (BC1), 1%(BC1), 3% (BC3) and 5% (BC5), respectively. In each treatment, we measured
physicochemical properties, enzyme activities of the soil, as well as growth indexes of the cotton at seedling stage.
[ Result] Biochar amendment improved moisture content in the 0~20 cm soil layer, but the increase was negatively
correlated with biochar amount; biochar also reduced salt content in the 0~20 c¢m soil layer. The amendment did not
show significant effect on soil pH, total phosphorus, and available phosphorus, but increased soil organic carbon,
total nitrogen, total potassium, available potassium, peroxidase (POD), and fibro two glycosidases (FTG), especially
BC1 which significantly increased the activity of POD and FTG. In general, biochar reduced soil alkali-hydrolyzable
nitrogen and polyphenol oxidase (PPO). BC1 increased stem diameter and above-ground dry matter accumulation of
the crop, both significantly, but did not show noticeable impact on plant height. BC3 did not show significant effects
on plant height, stem thickness, and above-ground dry matter, while BC5 reduced plant height, stem diameter, and
above-ground dry matter. Also, addition of biochar reduced the total nitrogen content in stems and leaves.
[ Conclusion] Biochar can improve soil nutrients and enzyme activities but only when applied at an appropriate
ratio. For the saline soil we studied, the optimal biochar amendment was 1%.
Key words: saline soil; biochar; soil physicochemical properties; soil enzyme activities; crop growth
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