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Fig.2 Effect of application amount of cotton stalk and
charcoal on wet front migration
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Table 1  Fitting results of wetting front migration

depth and infiltration duration

24 co c1 C2 C4
b 1.949#0.058 2.25840.034 2.01040.063 1.9740.061
k 050420004 0.48820.002 0.50720.004 0.51240.004
R? 0.998 8 0.999 7 0.998 9 0.998 9

A2 REARA RN ZE T LENSHNR
Table 2 Soil infiltration characteristics under different cotton stalk charcoal application rates

pise WG NI Z/(mm min™) P NS ZI(mm min'™) FasE NiBZ/(mm min™) L JZENB Pl imin SNIB I mim
Cco 2.83440.241 c 0.13140.008 ¢ 0.044490.003 b 11236 a 2048463 a
C1 3.01840.282 bc 0.140490.005 bc 0.049490.009 b 89+7 b 1944436 b
C2 3.48040.440 ab 0.15340.010 ab 0.06140.002 a 100410 ab 1827428 ¢
C4 3.74040.164 a 0.15940.013a 0.06240.002 a 10549 ab 1795439 ¢
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Fig.3 Effect of cotton stalk charcoal application on soil moisture content
1800 b b a a 300 -
-
£ A3
= 1200 -
% 250 co
& : —A—C1
Ik 600 4 c2
E £ 200 —%—C4 0~20cm A&
s 0 é 0 £
= I E
B 8 150 £ 60
2000 < < I
i oy £ 40
I B 100 <
4000 5 = 20
% M
h L ;.“_'\-.. ""l\h 6000 # 50 0 L L L L L y
co c1 c2 ca 3 0 20 40 60 80 100 120
A F5J 8] /min
B4 LRFRESH 0 ; ' ; ! * '
0 500 1000 1500 2000 2500
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Fig.5 Effect of cotton stalk carbon application
rate on cumulative infiltration rate
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Fig.6 Influence of winter irrigation quota on leakage
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Change in Water Flow in Clay Soils Amended by Cotton Biochar

WANG Tao', PU Shenghai®**, YANG Guang®’, LI Pan?*, MA Xingwang?®,
MA Honghong?**, WANG Zeyu?®, NIU Xinxiang®®, LIU Xiaoli**
(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China;

2. Institute of Soil, Fertilizer and Agricultural Water Saving, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China;

3. Key Laboratory of Northwest Oasis Agricultural Environment of Ministry of Agriculture and Rural Affairs,
Urumgi 830091, China; 4. Xinjiang Huier Agricultural Group Co., Ltd., Changji 831100, China)

Abstract: [Objective] Biochar has been widely used to amend degraded soils to improve their quality and fertility.
The aim of this paper is to investigate the change in hydraulic properties of clay soils after being amended by cotton
biochar. [ Method] The experiment was conducted in repacked columns, with soil in the top 20 cm being amended by
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biochar at weight ratio 0 (C0), 1% (C0), 2% (C2) and 4% (C4), respectively. Each biochar amendment was
associated with three irrigation treatments: 4 200 (W1), 5 100 (W2) and 6 000 m*hm? (W3). For each treatment, we
measured the advance of wetting front in the column, cumulative infiltration and infiltration rate, as well as water
distribution in the soil. [Result] Biochar amendment enhanced water infiltration, with the enhancement increasing
with biochar application amount. Compared with C0O, C1, C2 and C3 increased initial infiltration rate, average
infiltration rate, steady infiltration rate by 6.5%, 22.8% and 32.0%; 6.9%, 16.8% and 21.4%; and 1.4%, 38.6% and
40.9%, respectively. After the infiltration front crossed the top 20cm of soil layer, compared to C0O, C1, C2 and C3
increased the cumulative infiltration by 5.0%, 6.0% and 9.8%, and soil water content at the column bottom by 1.2%,
4.5% and 6.3%, respectively. Overall, the cumulative infiltration increased with biochar application amount. On
average, approximately 63.6%, 53.3% and 46.6% of the irrigated water in W1, W2 and W3 was stored in the soils,
and the capacity the top 20 cm of soil layer to hold water increased with the biochar application amount.
[ Conclusion] Amending clay soil by cotton-stalk biochar improved its ability to store and infiltrate water. The
improved ability of the amended top 20 cm soil layer was positively correlated with biochar application amount.
Water percolation and evaporation was affected by irrigation amount more than by biochar amendment. Our results
have implications for improving physical quality and productivity of clay soils.
Key words: cotton charcoal; wetting front; soil moisture; winter irrigation; infiltration

Whhtmit: %%

(35 23 1)

Combined Effect of Water and Salt Stress on Growth and Root Hydraulic

Conductivity of Ultra-high Yield Wheat Seedling
FU Yuanyuan®?, SI Zhuanyun?, WANG Xingpeng®, GAO Yang?, LI Qian®,
DING Xiaohui®, YANG Na?, ZHAO Shuzhen®’, WAN Sumei'’
(1. College of Agriculture, Tarim University, Alar 843300, China; 2. Key Laboratory of Crop Water Requirement and Regulation,
Ministry of Agriculture and Rural Affairs/Institute of Farmland Irrigation, Chinese Academy of Agricultural Sciences,

Xinxiang 453002, China; 3. College of Water Resource and Architecture Engineering, Tarim University, Alar 843300, China)

Abstract: [Background and objective] Drought and soil salinization are two common abiotic stresses facing
agricultural production worldwide. Plants develop various strategies to grow under these stresses, and the purpose of
this paper is to investigate how winter wheat at seedling stage adjusts the hydraulic conductance of its roots as a
response to change in water and salt stresses. [ Method] The experiment was conducted in hydroponic culture, using
the ultra-high variety Yannong 1212 as the model plant. Water stress was created by polyethylene glycol (PEG) and
NaCL was used as a proxy for soil salinization. There were three treatments: 2% of PEG6000, 0.1% of NaCl, and 2%
of PEG6000+0.1% NaCl. Wheat grown in Hoagland nutrient solution without abiotic stresses was taken as the
control. For each treatment, we measured the root hydraulic conductivity and analyzed its relationship with
environmental factors using stepwise regression method. [Result] (D Water stress and salt stress, working alone or
in combination, reduced plant height and leaf area significantly, though the level of the significance varied with
treatment. 2 Compared with the control, water stress and salt stress working alone increased root-shoot ratio by 12%
and 14% respectively, while their combination reduced this ratio by 6%; 3 Salt stress and water stress, working
separately or in combination, increased Na'/K" ratio in both leaves and roots, despite that the effect of water stress
was not significant. 4 Water stress and salt stress and their combination significantly reduced total nitrogen content
in the leaves, and reduced the root hydraulic conductivity by 58%, 51% and 93%, respectively, compared with the
control. [ Conclusion] Water and salt stresses reduced root hydraulic conductivity of the wheat at seedling stage, and
the leaf area was positively correlated with the root hydraulic conductivity.

Key words: water and salt stress; super high yield wheat; K* content; Na* content; root hydraulic conductivity
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