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Effects of irrigation quantity and irrigation frequency of dry sowing and
wet seedling on soil compaction, water-salt distribution
and seedling emergence in cotton fields

ZHENG Ming'”, BAI Yungang'?®, ZHANG Jianghui', LIU Hongbo'”,
WANG Bei', XIAO Jun', DING Yu®, HAN Zhengyu®

(1. Xinjiang Institute of Water Conservancy and Hydropower Sciences, Urumqt, Xinjiang 830049, China;
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3. Key Laboratory of Saline-alkali Soil Improvement and Utilization ( Saline-alkali Land in Arid and Semi-arid Regions) ,
Ministry of Agriculture and Rural Affairs, Urumgi, Xinjiang 830052, China)

Abstract; To investigate the effects of dry sowing and wet seedling on cotton soil compaction, soil water and
salt distribution and seedling emergence, six treatments and a control treatment were set up with different
emergence water and irrigation frequency, namely WP1 (675 m” « hm™>), WP2 (900 m® - hm™*), WP3 (1 125
m’ - hm™?), WP4 [ (675+225) m’ - hm™], WP5 [ (675+450) m’ - hm™>], WP6 [ (675+300+225) m’ -
hm™ ] and winter irrigation treatments. The indexes of topsoil cover slab, water content and salinity before and after
irrigation, seedling emergence, plant height, and stem thickness for each treatment were measured. The results
showed that the surface soil slump was affected by the total amount of irrigation water and the frequency of irriga-
tion, and the WP4 treatment had the lowest surface soil slump (99.87 kPa), and a small amount of high-frequency
irrigation reduced the surface soil slump. The conductivity between the membranes was the highest for each treat-

ment, being more than 9% higher than that of the narrow-row soil. The highest seedling emergence (84.74% ) was
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observed for the WP4 treatment. The narrow-row conductivity, narrow-row water content and top-soil bulking all

had significant negative correlations with seedling emergence, and soil water content and narrow-row conductivity

showed significant negative correlations with plant height and stem thickness. By evaluating the seedling emergence

rate and growth index of each treatment, WP4 treatment was the best treatment.

Keywords: cotton; soil compaction; soil water and salt distribution; irrigation quantity; irrigation frequency
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Fig.1 Dry sowing and wet out cotton planting mode
® 1 FHEEHREERLERT 30
Table 1 Experimental design of dry sowing 300k 5
and wet out cotton irrigation g
S & Honl
WK Irrigation quantity/ (m® + hm™) g S 250 b
hbs 2020-11-09 <0l
Treatment S 04-20 04-23 04-26 ‘\% g E cd
Wi e = Y cd
inter irrigation = E 150 F
WPl 0 675 I 5 ¢ d
WP2 0 900 RS 00k
WP3 0 1125 5
WP4 0 675 25 2 ok
WP5 0 675 450
WP6 0 675 300 150 0 1 L L 1 L L 1
CK 2700 0 0 0 WPl WP2  WP3  WP4  WP5 WP6  CK
4b ¥ Treatment

132 EEAHKEL5EFE F4H 19 H(HEMR
R A4 A 27 H (G ) TE45 AL BRI ] 9atT %
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K H Excel 2019 XF 54l 17501 5115, R H
Origin 2018 FF1TZ: [, R SPSS 19.0 A XLH 2 J5 2
5 2T BN EAE A T 0 2 AT L AR AR AT
2 RS0
2.1 AELKERELEWRLEESHT

T2 B A 2 B A7 i KR R KO
M), WCPRI 28 7 22 0 B 22 B+ 7 7K Rl 6 R 7K B Tk
X2 R A AL HEAER (P>0.05) , HE 2

R RIING S 3R A B ) 25 5358 i 25 K7 (P<0.05)
Note ; Different lowercase letters indicate significant differences be-
tween treatments ( P<0.05).
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Fig.2  Surface soil compaction degree of each treatment
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Fig. 3 The initial soil conductivity and water content of different treatments before irrigation
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Fig. 4 Characteristics of soil conductivity distribution of different treatments after irrigation
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Table 2 Average electrical conductivity of soil in

0~ 100 cm soil layer for each treatment

s

. WP1 WP2 WP3 WP4 WP5 WP6 CK
I'reatment
AT 023 0.26b 0.28a 0.27ab 0.28a 0.27a 0.23c
Wide—row
LT
0.24cd 0.26ab 0.27a 0.23de 0.26bc 0.26bc 0.22e
Narrow—row
JIE [
0.27¢  0.29bc 0.31a 0.29bc 0.30ab 0.30ab 0.24d
Inter—row

T AT ARG 52 BE 7R Ah B8] 25 53 3 2 2 7K F (P<0.05) .
T
Note : Different lowercase letters in the same row indicate significant

differences between treatments ( P<0.05). The same below.
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Fig.5 Distribution characteristics of soil water content of different treatments after irrigation
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Table 3 Cotton seedling emergence and growth

index of each treatment

Kb HE R/ % ¥R/ em ZLM/mm
Treatment ~ Emergence rate Plant height Stem diameter
WP1 72.67+3.36d 10.43+1.36a 2.75+0.29a
WP2 79.04+7.06bc 10.46+1.30a 2.64+0.32a
WP3 60.07+10.40e 7.43+1.58¢ 1.92+0.31¢
Wp4 84.74+9.30ab 10.73+1.27a 2.69+0.21a
WP5 65.70+9.49de 9.05+1.08b 2.45+0.19b
WP6 71.41+3.34d 8.55+1.39b 2.34+0.18b

CK 89.19+5.54a 11.67+1.04a 2.81+0.16a

T R PR I bR 2

Note: The data in the table are the mean + standard deviation.
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B ARER X T RIXERZIZE LB T, 1
BEREEN S T K o A6 3 15 ) A 25 &, 0 I 1 o
T EHOK A MEGE R, e e m VB A K AT R R X
b a A WA NI B L o I S EX ) S A W ]
TR L XA 0~20 em 2 W
ERmTREAT S AT, A i DA R R) G R, A2 A+ R
RAER IR RBIRE , TN T = RIEEZ
JE], 2 VR 3 I A 1 58 S, A2 M B KOK T HE RS
T, FE 0~20 em HIEE S EEE TAELT,
A 7 A HEE K Aok K 5 1l R K TR &K
HA—EMEHRE(ESEEN1.97mS - em™) , H
X AR ROR AN 3 AR AR X 3 b
KT 0.37% , SRR AL H e Rg ), AR 06 1 4 e

F4 ARBERMBEHERERBEERNEEX ST
Table 4 Biased correlation analysis of different factors on

cotton seedling emergence and cotton growth

ES A P M
Factor Emergence rate Plant height Stem diameter
R L HEREEE
Surface soil -0.776 " * -0.632 -0.715

compaction degree

TR

. S -0.583 -0.739 -0.724
Conductivity in wide-row
AT ~0.955°*  -0.866"°  —0.800" "
Conductivity in narrow-row
y H%IEU EEEF(? 0.12 -0.389 -0.342
Conductivity in inter-row
74
Moisture content -0.662 -0.942" " -0.932" "
in wide-row
KK
Moisture content -0.763 " " -0.953" " 0.926" *
in narrow-row
15 ] 4 7k 2%
MR 2k 2 -0.585  -0.914**  —0.901" "

Moisture content in inter-row

s x FRORPIRME AR Z A AEAE 3 A G (P<0.05) o
Note: #* * indicates a significant correlation between the two indi-

cators (P<0.05).
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