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Effects of tillage depth on cotton growth and canopy
microclimate under mulched drip irrigation

CHEN Wenjuan', HU Xiaotang®, LI Qinglin’, HAN Han’, ZHANG Jinhua’
(1. College of Sciences ,Shihezi University, Shihezi, Xinjiang 832000, China;
2. Agricultural College, Shihezi University, Shihezi, Xinjiang 832000, China;
3. College of Water & Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: To explore the effect of tillage depth on microclimate and cotton growth under mulched drip irriga-
tion, field trials in Korla of Xinjiang, China carried out from April to October 2019. Three tillage depths of 20 ¢m,
30 cm, 40 ecm (T20, T30, T40) and no tillage (NT) as a control were set up. The effects of tillage depth on soil
porosity , farmland water consumption, field microclimate, cotton growth and cotton yield were analyzed. The results
showed that the increase of tillage depth effectively increased soil temperature of inner-membrane tillage layer and
promoted plant water consumption. The controlling effect of the water consumed by cotton plants from the soil in the
membrane on the canopy microclimate was greater than that of the soil water evaporation outside the membrane on
the canopy microclimate. The total farmland water consumption in NT, T20, T30 and T40 treatments in the mem-
brane was 2.48, 2.52, 3.08 and 3.47 times of that outside the membrane, respectively. During the full cotton
growth period, the total farmland water consumption of T20, T30 and T40 treatments was 1.30, 1.42 and 1.52
times than that of the NT treatment, respectively. The increase of farmland water consumption caused by deep till-
age effectively increased the canopy humidity, prolonged cotton growth period and increased cotton yield. During

the whole growth period, the average canopy humidity near soil surface of tillage treatments (T20, T30, T40) was

5 B #7:2021-09-01 &8 B #A.2021-12-26

E&WE : EEXARFERSTERIE (51790533) ;AW FREHZRAAFEFHTHE (KX003305)

TEHE A MR SCIE (1992-) , %, B AR S 1 R, B2 2 X KRS S HRDFSE . E-mail ; ChenWJ513@ 163.com
WISVEE ALESE(1969-) , 2, WIS, @I, FE NGRS H FIREDT . E-mail: 1729644756@ qq.com



7 R R A B

5540 45

12.38%, 14.49% and 17.50% higher than that of NT treatment, respectively, and the whole growth period of cot-

ton were 10d, 16d, 23d longer than the NT treatment, respectively. The cotton yield was 670.68 kg - hm™,
1 252.67 kg - hm™, 1 584.02 kg - hm ™ higher than those of NT treatment. The results of this study are of great

significance for understanding the mechanism of tillage measures to improve cotton yield in Xinjiang, China.

Keywords: cotton; mulched drip irrigation; tillage depth; growth; canopy; field microclimate
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Table 1 Irrigation schedule of cotton during growth period
SiH Tiem TR TR B Irrigation number
1 2 3 4 5 6 7 8
TEWEISE] Trrigation time (m—d) 06-19 06-30 07-09 07-19 07-29 08-08 08-17 08-26
HE/KE R Trrigation quota/mm 55 60 60 60 60 60 60 60
YEWE H ] Trrigation proportion/% 11.58 12.63 12.63 12.63 12.63 12.63 12.63 12.63
W Py 8 47 WPy A2 47 5t B 41
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Fig.2 The cotton, drip irrigation pipe, film pattern and sampling point location distribution
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Fig.4 Effects of the plowing depth on soil water consumption in different growth stages of cotton
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Fig.5 Different plowing depth on temperature in different soil layer of cotton in seeding stage
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Fig.6  Cotton canopy temperature and humidity in different growth stage under different plowing depth
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Table 3  Effects of tillage depth on cotton growth period

e b ~ iy ~ B W ~ I A AL ~ etk BEAE ~ BREY ~ k2 2EEM
Treatment Sowing to seedling Seedling to Budding to Flower to Flower flourish ~ Boll flourish to Full growth
reatment emergence budding flower flower flourish to boll flourish  boll opening day
NT 19+3a 17+£3d 27+2b 21+2b 13+3¢ 17+2¢ 114+4c
T20 17+2b 18+2h 30+3b 25+2a 15+2¢ 19+3¢ 124+5bc
T30 13£3¢ 24+2ab 32+la 24+2ab 17+3b 20+2hb 130+6b
T40 15+2¢ 25+3a 32+3a 23+3hb 18+2a 24+4a 137+5a

T R PRI - F A R 2E , ISR AR 7R OR A B ] 22 5215 P<0.05 B3R, T,

Note ; Table ‘s data means average+ standard deviation; different lowercase letters in the same column mean significant differences at P<0.05 level.

The same below.

x4 BHREXRIEER FEMKSF ARE

IR

Table 4  Effects of tillage depth on cotton growth, yield and water use efficiency

b AR MR Ei REH & SR B P KPR KRR
- Effective plant Plant height Stem diameter Branch number  Boll number . Cotton yield WUE
Treatment Lint/ % o 5

percentage/ % /cm /mm per plant per plant /(kg-hm™) /(kg-m™)

NT 60.59b 68.12+7.91c 11.17+0.86a 7.00+1.41b 7.00+1.89a 41.57+0.65a 4141.55¢ 0.87d

T20 86.95a 71.63+4.74c 10.70+0.82a 7.23+1.17b 6.30+1.26b 41.80+1.31a 4812.23¢ 1.01c

T30 89.31a 77.09+2.00b 10.87+1.02a 7.43%1.15ab 6.60+1.38b 42.20+0.22a 5394.22b 1.14b

T40 89.64a 82.98+3.17a 10.80+1.01a 7.73+1.00a 7.20+1.01a 42.23+1.02a 5725.57a 1.21a
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