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’

Abstract; To examine the effects of plastic film coverage and irrigation on evapotranspiration as well as water
and heat conditions in cotton fields, pit and barrel planting experiments were conducted. The experiments involved
three irrigation levels: 3 360 m® « hm™>(W1), 4 200 m® « hm™>(W2), and 5 040 m’ - hm>(W3), along with
two plastic film covering methods: covered with film (P1) and bare soil (P2). The evapotranspiration pattern and

soil water and heat status of drip irrigated cotton fields were analyzed. The results showed that; (1) Plastic film
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mulching effectively reduced the total evapotranspiration of cotton throughout the entire growth period. Under W1,
W2, and W3 irrigation levels, the plastic film mulching treatment reduced cotton evapotranspiration by 25.31%,
25.39%, and 25.75% , respectively. The irrigation amount was positively correlated with evapotranspiration. Under
P1 mode, the cotton evapotranspiration of W3 treatment increased by 8.71% and 7.50% compared to W1 and W2
treatments, respectively. Under P2 mode, the cotton evapotranspiration of W3 treatment increased by 8.82% and
8.02%, respectively. (2) Film mulching had a considerable impact on the soil temperature and moisture content of
the cotton fields, leading to an increase in soil temperature and moisture content. However, the impact of film
mulching on soil water and thermal conditions diminished as soil depth increased. Additionally, there was a
negative correlation between soil temperature and irrigation amount, and a positive correlation between soil moisture
content and irrigation amount. (3) Soil moisture content was found to have the greatest influence on the correlation
coefficient of cotton evapotranspiration in the bare soil treatment, and it decreased with increasing soil depth. On
the other hand, the correlation coefficient of soil temperature on cotton evapotranspiration increased with soil depth.
It is worth noting that the P1 treatment had the highest correlation coefficient in the 20 cm soil layer, while the P2
treatment had the highest correlation coefficient in the 25 c¢m soil layer. Exploring the impact of film mulching and
drip irrigation on the evapotranspiration process of farmland under water-saving conditions in arid regions is of great
theoretical significance. This research helps in understanding the hydrological cycle and stability mechanisms of oases.

Additionally, it provides valuable scientific insights for optimizing and utilizing limited water resources in arid areas.
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Table 1

Irrigation and fertilizer treatment for cotton pit and

barrel planting experiments in 2023

AEW ERKT K
Growth Irrigation Irrigation quantity N/kg P,K/kg
period order /(m® « hm™?)
Hi
Seedling ! 420 0 0
o 2 336 2 0.56
i
3 336 3 0.84
Bud
4 420 5 1.4
5 420 4 2.8
" 6 420 5 2.1
sy 7 420 5 2.1
Bolling
8 420 2 2.8
9 420 2 1.4
I 28 1Y 10 294 0 0
Boll opening 11 294 0 0




56

AT 25 E KRR L e B MBS AL A eCOx i R A L 28 OB O R ) 175

2GR

2.1 TRTEERBHE
2.1.1 #MIEAE#BA B T WK 2 Fin, 24T
AL 75 T A E 7K et 1) 398 on iy 8 n , A 5] 28 S 4%
PR, PIW3 AbF L PIWIL ., PIW2 &b 3 4 51 42 5
16.86% .7.50% ,P2W3 4L ¥ EL P2W1 P2W2 435 #
15 17.55% 8.02% ; TEAR R HE K it 2570 T, B R Ab 3
ZEHCR Y S T AL T P2W1  P2W2  P2W3 Ab 3
AR PIWL, PIW2, P1W3 Ab 348 25 33.89% .
34.03% .34.68% ., ZiH &4 H W AR L HOok
B, A5 A B ZR T A0 A S AR ], A AR B 25 1
S HEK A OGO &R, IR 7 25 BE A SR AR
M 2 T, 45 Ab AR AR Ak B AR ORI
FEARBBO BN AL 4510 > 35 10 > ik 2 > 1 0, 3%
AARAEAE AL B 75 B R B K o A R i e Ho A K7
KRR K i T LR HEARAEAE RS I AE KRR
P2W2 Kb FEHA TR - S 2R R 4y
I PIW2 AbFRSE RS 63.64% 33.12% 26.41% 56.04%

05-22

- o e
Do = o ovw
N S S
E L o ¢ I T o = 8 o~ o PIWI1
S S 3I T B o e 20
H S o 3 °°° © o A N
= S 3 o
11 Date (m-d) -

B2 BNEREEETFYI HERE
Fig.2 3-day evapotranspiration of cotton throughout

the entire cotton growth period of each treatment
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Table 2 Evapotranspiration intensity and water consumption modulus of cotton

at different growth stages under different treatments

I MZEHGRIE  ZEMBIE Evapotranspiration intensity/ (mm « d) FE/KAEL Water consumption modulus/%

i Total evaj oli‘icr‘:sl' ati . 25 :

Treatment evapotranspiration p. le on HiH wH AEFH] it 2R 44 gl ] R it 224

/mm Intensity Seedling Bud Bolling  Boll opening  Seedling Bud Bolling  Boll opening
/(mm - d™")

PIWI 299.95 2.04 1.05 1.98 3.49 1.63 6.28 17.84 62.84 13.04
P1W2 326.07 2.23 1.20 2.17 3.75 1.81 6.60 17.96 62.09 13.35
P1W3 350.53 2.42 1.32 2.34 3.97 2.04 6.78 18.02 61.22 13.98
P2W1 401.60 2.85 1.83 2.67 4.35 2.57 8.19 17.98 58.48 15.34
P2wW2 437.03 3.10 1.96 2.89 4.74 2.83 8.05 17.83 58.57 15.55
P2W3 472.10 3.33 1.99 3.10 5.16 3.08 7.60 17.75 59.00 15.65
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Fig.3 Cumulative transpiration of cotton under different weather conditions
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Fig.4 Diurnal variation of average soil temperature in 5~25 cm layers of different treatments
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Fig.5 Changes in soil moisture content of 0~ 100 cm layers at different growth stages of different treatments
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Table 3 Correlation analysis between cotton evapotranspiration

and soil moisture in different soil layers

2R

Soil depth  PIW1 P1W2 P1W3 P2W1 P2W2 P2W3
/cm
0~20 0.852"* 0.839"* 0.839"" 0.848"" 092" " 0928~

20~40  0.826" " 0.768" " 0.811" " 0.869"* 0.873"* 0.885" "
40~60  0.740"* 0.751" 0.712° 0.824"" 0855"* 0.860" "
60~80  0.655" 0.622° 0557 0.716"  0.751*  0.766"
80~100 0.686" 0.628" 0641 0.676" 064" 0.684"
0~100 0.801"* 0.789" " 0.769"* 0.837" " 0.885"* 0.877" "

T * RAREFRRFH (P<0.05), = = RREFWEH (P<
0.01) , F I,
Note: * indicates significant differences (P < 0.05), * =*

indicates extremely significant differences (P<0.01), the same below.

R4 WAEZBESELELIEEENEXSH
Table 4  Correlation analysis between cotton evapotranspiration

and soil temperature in different soil layers

T2
Soil depth  P1W1 PIW2  PIW3  P2Wl P2W2  P2W3
/em
5 0.183 0.200 0.155 0.187 0.097 0.207
10 0.232 0342*  0318° 0303 0.273 0.288
15 0382  0444™ " 04427 " 0324"  0340" 0345°
20 0.383"  0428"* 0435°" 0367 0370 0374*
25 0372* 0483 " 0372° 0404™" 0393* 0456" "
Aj:ie 0.314"  03%4° 0342 0331" 0313 0.339"
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