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Abstract To investigate the effects of different film widths on soil moisture and temperature distribution, cotton
growth and development, cotton yield, and fiber quality, a field production experiment was conducted in
2022-2023 using 4. 40 m ultra-wide film under conventional management practices in cotton fields with medium
yield levels in northern Xinjiang. The 2. 05 m conventional wide film was used as the control (CK). Soil moisture
content and temperature in the 0-60 cm soil layer were measured under different treatments, and changes in
cotton agronomic traits, seed vigor, yield components, and fiber quality were investigated. The results showed
that the soil temperature in the 10-40 cm layer under the ultra-wide film was significantly higher than that under
the conventional wide film. At 30, 60, 90, and 120 days after cotton emergence, the mass moisture content
in the 40 cm soil layer increased by 1.24%, 2.45%, 1.69%, and 1. 53%, respectively. The emergence rate
and boll setting rate of cotton under the ultra-wide film increased by 5. 10% and 4. 16%, respectively. The
proportions of middle and upper bolls increased by 2. 18% and 3. 52%, respectively. Over the two years, the
yield increase reached 13.03% and 5. 59%, with actual economic benefits per 667 m? reaching 379. 55 yuan
and 125.00 yuan, respectively. Additionally, under the ultra-wide film treatment, the germination rate,
germination index, and seed vigor of cotton increased by 49.81%, 54.48%, and 53.92%, respectively,
compared to the conventional wide film, with the differences being statistically significant (P<<0.05). In
conclusion, the 4. 40 m ultra-wide film has significant application value in improving soil moisture and temperature

conditions, promoting crop growth and development, and enhancing cotton yield and quality. This study provides

a basis for the future large-scale promotion of ultra-wide film cultivation technology.
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Fig. 2 Schematic diagram of cotton planting modes with different mulching treatments
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Fig. 4 Changes in cotton plant height and stem diameter under two different mulching width treatments
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Table 1 Comparison of cotton root traits under different mulching treatments at the squaring stage.

2022 4 2023 4
PR
et B T I T
Ultra-wide film Wide film Ultra-wide film Wide film

R . 2.75+0.14 a 2.43%+0.12a 2.474+0.12a 1.23£0.06 b
Dry root weight
R . 8.95+0.45a 5.3940.27b 6.104+0.30a 3.974+0.20b
Fresh root weight
R 48.38+2.42 a 33.35+1.67b 37.22+1.86a 27.95+1.40b
Taproot length
HRIE 1L

. 0.27+0.01 a 0.24+0.01 a 0.14+0.01l a 0.12+0.01 a
Root-shoot ratio

L < [7]—4F 0y 2 b BB AL BE )R 1] /NG b 3078 22 53 8 35 (P<<0. 05) . Rl

Note: Different lowercase letters between the two mulching treatments in the same year indicate significant
differences between them (P<<0.05). The same below.
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Fig. 5 Formation patterns of economic organs at different fruiting branch nodes of cotton during boll opening stage

under two mulching treatments
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Abscission of economic organs at different fruiting branch nodes of cotton during boll opening stage

under two mulching treatments

e, e R AL BRAE 2022 455 T8 IR AL FRAIK 1. 3926, 2023
AR TE AL FRAS 6. 17 6 , 2022—2023 4F- 2 Ff ith 3 2%
SRR E KO 5 bR v A B A R4
AR A8 19 1L

K2 ARBEELEHZEHRETESHERLILE

Table 2 Comparison of spatial distribution of cotton bolls at boll opening stage under different mulching treatments

2022 4 2023 4F
PR -
et I i I B
Ultra-wide film Wide film Ultra-wide film wide film
7 S
J:%B%?ﬁtt 47.41+£2.37Db 50.03+2.50 a 40.79+£2.04b 43.51+2.18 a
Proportion of upper bolls
it
EP%B%!EH: . 38.25+1.91a 37.75+1.89a 35.78+1.79a 33.774+1.69b
Proportion of middle bolls
—F%B%\!Ett 14.34+0.72a 12.22+0.61b 23.43+1.17a 22.724+1.14b
Proportion of lower bolls
A
V\]@%ﬂ.ﬁth . 81.07+£4.05b 86.75+4.34a 81.96+4.10b 88.254+4.41a
Proportion of inner bolls
IREEER & 18.93+0.95a 13.2540.66 b 18.04=40.90 a 11.75%0.59 b

Proportion of outer bolls

2.4 AHERBERMFEIZTL

e #8 2022—2023 4 AN [ B 5 4k AR AE 21 4k
JREAR 22 5, WK 7. AT L 2022—2023 4F 8 B i b
BRI 7 N RN B K5 B S P SR 5 £ N

Wi 2R Lo B AR R 3 e T AL B Hop
AT S R RE ST I S B R AR A B
EE TR AR R R AR O TR >
i el A 4 W 15 4 G S0 AD I 5 3 el 7
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A TE AL PR B b R RO 2 b e ER AT A KR 43

AN PR K 1.59% .2.47% 1 2.19% ; Wi 24 1k

0 FE 7 T R T B AL B A R AT Ak ) g iR AL
QR s

Upper half length of fiber

oyl

Micronaire

R

Fiber uniformity

fex

Fiber elongation

T2 b SR E

Fiber specific tenacity

— i FERE B Upper part of ultra-wide film — i S H Middle part of ultra-wide film
JE ¥ Middle part of wide film

...... FEfE_I-H Upper part of wide film - §&

RIS 2. 18 % 3. 47 % A 4. 03 %% 5 B 55 i J7 I , i e
JIEE Ab B E- v I R A A A i) A T B AR BRI K 2. 0100
0.86% F10.63% o TiWIA [F] F6 5 Ab B, 8 5 it b
HRR 62T 4 5 5 A T 5 s Ak B

ALY

Upper half length of fiber

LRl

Micronaire

BHE

Fiber uniformity

firkx

Fiber elongation

W24 L5

Fiber specific tenacity

TN Lower part of ultra-wide film
FEfE T Lower part of wide film

E7 2HMEBERELELRMEREFERRTILER

Fig. 7 Comparison of cotton fiber quality at different positions under two film mulching treatments.

P38 2022—2023 4F 7 [m) 4 5 Ak 33 4% 358 A6 A 5
W1 R 3. AT UL B A B A R ZE A K
TR R SRS RORNIE 78 B0 b AR v AL A R
B T o o R 2RO Rl X AT A TR
— P AL FR A AL K R SR R AR >
AR > b EREY B I AL B AE 2022—2023 4F [
T ER A A A R T S AL AR Ty
1], 2 Ffp 76 B A B R ZF R ISRy h AR >
R T AL T R AL B R ZF R AE AN W] ER A 1Y
3 TR AL B 2 B BT R AL B R 2R A
22 S 3k B d K B AL B 2022 4F R R FR T R 2
R A B 34. 3356, 2023 A i 12.99% , ¥ ik
B 325 & R By, 2 P b B ¥ R
s R ER > A Ak B 2022 4F 358 i A
b F S 6. 78, 2023 4F #5 B BE AL B R 5. 1351 J1 R 4K
S W A 1 B R R R A AR K DL AN TR AL
(], Al 0% g 45 BRI b AR A AL, HLRE 9 B Ak 3
K5 5 JEE A 3 (0] o S S O 8 25 S A K, 2022 4 e
I A2b 3 v S A - 0 ) A B B AL 3L 3. 78,2023 4F 4
W79 LE b, M IR AL B Rl T A AR AR
PETERCR , B 1S IR AE Rk B meok .

2.5 FEMERERSDH

X 8 A 44 743 8] 43 A 1 dk A DGR #E AT 32 K
Gy bT AR LR AL IR 2R EE R T 1Y
F RSy, PCLAIPC2 J7 25 A 41 Lb 43 il 2 62. 18% Fi
28.73% , A 1190.91% o Horb 55 1 R B2
AN NE R G N R el A AN R 1R G o X
Ll RS A PER S A R AR L BT 1 E 0
T B AR AL A AT A OO 5 2B 2 FE Ay TR B R R
B E A EAF
2.6 BERERYENH

ZE A R 2022—2023 47 A [] 2 RS Ak B R 8 A
AR 22, LR 5. T DL TE IR Ab P A 32
A2 PEAR N PR AR b B A T R A B 3R R i A K
Podhe . Horp g IR O T L 2022 4F 8 T A5 Ak 3 X
B (0 15 W K T 2023 4F |, 2022 4F 8 9 I 40 B
RN Y=Y R S 4= SN G SR TR VAN 87 7Y 53
B R B AR R R A AR R B A3 ) A B A PR
P75 6.76%.2.90% . 13.13%.10.03% . 4.67% .
0.49% .25.46% 1. 48% F1 7. 04 % ; 2023 4F i %5 I
b P 43 0 AE b AR PR IR A TE R Ak B R 304406,
11.81% . 7.16%. 12.21%. 1.45%. 1.47%.
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Table 3 Comparison of cotton seed vigor indicators at different positions under two film mulching treatments

- 2022 4F 2023 4F
i % EEE - - — —
Position Index 5 B B 5 i
Ultra-wide film Wide film Ultra-wide film Wide film
7;?;{1 . 52.134+2.61a 50.9542.55a 55.234+2.76 a 49.89+2.49b
Germination rate
ST
7)‘29?%‘ . . 45.95+2.30 a 32.31+1.62b 50.234+2.51a 40.01+£2.00b
R Germination vigor
U Ty
pperpar %:ﬂ:}?ﬁ. . 7.9240.40 a 7.21£0.36b 16.2340.81 a 8.97+0.45b
Germination index
S e
R 4.33+0.22a 3.7740.19b 4.62+0.23a 3.53+0.18b
Vitality index
kﬁc}: . 63.85+3.19a 47.53+2.38b 50.99+2.55a 45.13+£2.26b
Germination rate
s kﬂ:ﬁ . . 53.77£2.69 a 34.32+1.72b 55.33+2.77a 42.75+£2.14 b
Middle Germination vigor
R EFFREL
part . . 41.53+2.08 a 34.75+1.74b 18.86+0.94 a 13.73£0.69b
Germination index
b oy
(ﬁ.jjiaﬁ 7.85+0.39 a 4.074+0.20b 8.05+0.4a 6.26£0.31b
Vitality index
b\%é— . 52.22+2.61a 35.75+1.79b 49.93+2.5a 42.224+2.11b
Germination rate
.
, 7){%% . . 52.21+2.61a 33.79+t1.69b 51.33+2.57a 42.254+2.11b
B Germination vigor
L e
owerpar Z‘i%*.'ﬂ%k&. . 9.01£0.45a 6.2240.31b 16.2340.81a 12.514+0.63b
Germination index
N v
Rkt 5.17£0.26 a 2.89%0.14b 5.15%0.26 a 4.724+0.24b

Vitality index

R4 2HEBERLETRENZESHE"EVRNERNSEFEIRY

Table 4 Principal component factor score coefficients for the spatio-temporal distribution of cotton

bolls and yield components under two mulching treatments

eI F 51 PCL F 52 PC2
Index %43 Score HE4 Ranking 1843 Score HE4 Ranking
7 A
T A 0.915 4 0.391 3
Proportion of lower bolls
TR L
0.933 3 0.324 5
Proportion of middle bolls
J:%K%'.Ett 0.982 1 0.107 7
Proportion of upper bolls
A
TR AL 0.934 2 0.311 6
Proportion of inner bolls
AN
PP & 0.898 5 0.390 4
Proportion of outer bolls
Py
RRERE —0.518 8 -0. 784 8
Number of bolls per plant
ﬁﬁ% . 0.592 6 0.658 2
Single boll weight
Fiti i 0.079 7 0. 856 1

Seed cotton yield
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Table 5 Comparison of cotton growth and yield components under different mulching treatments

2022 4F 2023 4F
iz
Index T i f R 5 B
Ultra-wide film Wide film Ultra-wide film Wide film

Hi 1 %/ % Emergence rate 90.38 a 84.66b 90.42 a 86.98 b
¥ %5 /cm Plant height 77.64 a 75.45b 87.59 a 78.34 b
ZXM /mm Stem diameter 11.19a 9.72b 12.70 a 11.79b
W — B A I /em Height of the first fruiting node 24.58 a 22.34b 27.56 a 24.56 b
U6 S5 {2 /95 First fruiting node 5.78 a 5.51b 6.22a 6.13b
HRkIR AR/ & Effective branch 9.10a 7.74b 8.62a 6.35b
BRAT R/ Total fruit festival number 19.27 a 15.36 b 20.38 a 17.60b
JABJ A /° Fruiting branch angle 63.36 b 65.49 a 56.79 a 57.16b
W4 %/ % Boll setting rate 48.19a 46.71b 49.67 a 42.83b
PARE AL 0/ Number of bolls per plant 9.29a 7.17b 10.98 a 7.53b
BB Bk /6. 67 m?) Number of plants 136.00 a 126.93 b 128.50 a 114.67b
M4 /g Single boll weight 5.74 a 5.25a 6.23 a 5.50b
FEAR P2 (kg/667 m?) Seed cotton yield 502. 60 a 444.66 b 429.00 a 405.00 b
A4/ % Lint percentage 46.29 a 44.99b 45.79 a 45.64 b
J M (kg/667 m®) Lint yield 232.67 a 200.09 b 196.43 a 184.84 b

35.75% .6.84% F110.76% . f£ =& MR I, 2022
AR U AR PR 2R B R ROR G T 2023 4F, 2022 4F i
T Ab P PR R RS B AR T ORFAR T A A K
77 4 B AR TE I Ak BE R TF 27.25%0.9.33% .
13.03% .1.30% 1 16. 28 % ; 2023 4F- # %t 5t 4b B LA
PR R g o) B w4 PR 4 A 31,4206, 13.27% .
5.59%.0.15% F15.90% . DL B4R n Ui, iE

i AL BN A AE A K ST RE A R TR R R
THEEAS ) 7 Ak 2 R 28 U ARG L LR 6.
BN Y G N N (ER S =
AL 3 AR A T 88 FE R AN S 10. 298 /kg,
i 2 135 kg/hm?, % A UA Sy 1 377 56 /hm?; 58 i
HMr 9. 270/ kg, B 2 60 kg/hm?, b 5 5 A AR
552 J6/hm?*, — & WU A A 25 825 J0/hm’. &4k 7

6 FAEAEEALEEREFURSW
Table 6 Analysis of economic benefits of cotton planting with different mulching film width treatments
2022 4F 2023 4F
EE
Index o S 55 it SE
Ultra-wide film  Wide film  Ultra-wide film  Wide film

iR FH 2/ (kg/hm®) Amount of film 135 60 135 60
LRSS B84 /(G /kg) Unit price of film 10.2 9.2 10.2 9.2
RS A A/ (J6/hm?) Cost of mulching film 1377 552 1377 552
KA 77 B (kg/hm?) Seed cotton yield 7 539 6 669.9 6 435 6075
KRR B4 /(OG/kg) Seed cotton unit price 7.5 7.5 7.5 7.5
BT/ (J6/hm®) Total cost 1377 552 1377 552
BTl ss / (Ot /hm®) Total revenue 56 542.5 50 024. 25 48 262.5 45562.5
44/ (58/hm*) Efficiencies 5693.25 1875
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T, 2022 41 8 T Ak 3 A 9 A% Ak B 4 7= AT A 869. 1
kg/hm”, 2023 4F #F #1384 7= 360 kg/hm”, F # B i
7.576/kg T, 2022 AEHE I 5 693. 25 96/hm?, 2023
AERWC ] 8750 /hm’. Hh AT L, 8 BE R AE AR 7 R
A DA AR R A 28 5 AL

33 i

A A6 AN ) A2 A BT P, 4 37 2 7L 3+ 4
T ERBEN A Z M EABRRAMHELEER. ©
AW I A5 R R, vE B 5 AR AR R A TR O g
1, 48 A RCE K R DU IR BB H B
G AR A AE b 2 VR 10 em B MR B T
2.33°C, 1 2 W E N 10 cm B & Kk R 8 fn 1T
7.TAY B B AR R BRSO 10 em B 1) Hb IR L
HOLTE M R 1,58 C, RIES KRN 7. 74% R
JETE BN T 22, 3% #E )RR E R 25 em DL 1
B, RIS KRES H R E 2 AW ER,
B ok Y K RS, AT I b T AR AR Y 2R
KEE" . AU ERAE T2 HE 0~40 cm, # 58
i Arb P A - 39 5 K R AE 0~60 em + 2 4b W T
B A FRL T A A B AR N [R) A b Y 34 4 e
A PR 5 em IR BE LU 5 0. 36~4. 70 ‘C HEMIAE AT
Ja ) 12 40~60 em £ )2 T EE AL 2 B Ab B 4 2= R
W/ IR G AT R R O MR RS T B S E
Hiu b R RO U T b IR A B
AN [ 76 FEE 5 B 45 6 i A 5 )2 R AR K B R AR
AN TR ) 52 ) 48 B 28 43 A R AE A TR TR T 5
LRl R R T s SR (e ]
R PR O TE i A I B I A AR B A 2 A
S A 0T R 7 0 SRR T AE . AR SY R BN, A b B
B B R A B R B R R S N
F 2R B 2R R L AT AR E SRR
SR A X 5 WA Y g A5 SR AR TR . B TR
FEE A 3T S B 7 M R T T R A B 3 R A i A
A RE SR R TR T AR DR R AR R AT O, DA 4 i
MAEM A B, AR BE MEEREKS
Az B AR K OIFHE A S B AR AR A K T e 2
il FE 4 9 2K s TR AT 52 GE R O A VER L R 3K
RBHCF R ERRKEBERERE . AR E
P AE AL 5 0 98 B A F1 AN R A B RS R ] AR T
v RS Ak B ik B G R VR R A L X 5 R R g
YA 5 22 B Ok U B A R R R4S B T B A Ak

B 3E— 25 UE B 5 A A T AR AR R R T

W 5E F W, SR T 0 BB A A ol AT 5 AR 1Y) i A
A - 24 B PR R PR A B 207, 4 kg, B BB S N =
I — M e TR S AR e, B R R M 63, 20
73.70.76.00 kg™, 8 B A BA f A 19 TR AT LA
TIPS A A= B 2R AR, e/ = AR 26 7 B 20%,
AR R B2 9. 4 %65 s AW 53 25 S e W, el ol oS A 3
A A6 7= it K s PR 2R T 38 T i R Ak B, EURF A
R A T O A B 150 B R T
A R T A AE A T 2F R 00 e E DL B ™ B R . 1
A B DR AT fiE S T 4. 4 m R o A 7 I RO,
AT DL T b R R B AR A B R A IR B A AR
SRR i, 38 W] LA AR 2 0 A SO RE L B B4R
15 G RE A R e B 35 W) Y B s i, AT
AR AL

i AE £ 4 5 0 32 38t % R 1 8 A% 5 ) A R
TR 3 A EB AL Y £ Y I R A R R A BE 0 T Js
e N L SR B R A S R o O T N e B )
Wi #1025 R (0% 16 om0, SR % s b
AN PR R E R MR R
R R | I N o G R SO R (N
410 B AT B S e Y A B 5 R B, B b
FRARRR o R BRSO
FERC W LR PR R T AL, B LR
FET- 3 B A 5 i B T 2 L o R A A R A
g b EBFAR S T A > AR T K SR R Ak
RS N e B (el s R 3 (= WU ol s 53
AR AN, FEARAIRZ . SR L F AL 4
i TR 1 2R BRI A, 8 T BT i 2T 4 Y ]
B 3 PR IR 3 i 1Y B Al

R AT B i R R AR KRR E
SRR TR RN B A A AR D R 2R )
Hh B A L R SO, RORR 995
It B F S ) 5N 2 AR B E IR
MO ZR . PR AT 495 T Rl L 62 5 BT ki L 64
50 I AR T B A A R SR T, e
b AL 05 1 25 A HE AR AT U LR 1 & 2E R
T 146 B0 KT H A A Rl AR R R B,
i S Ao - 0 I A A () AR A 28 T T R v AR AR Ao
TG 7 de AN TR A ) 2 B Ky - A > T AL >
e EB AL T X R B 4 0] fE R TR A B R
W R B R, TR IR R S AR LR R T
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%, P BUE S BRAR, 07 _b E A4 U B AR 22 B IS
IR AR, #0578 B HL R Wi B i DR I of - S A
LIRCpINEI

4% ®

h R AN [ A i 2 X A T b K R A A
AEAE R R A SR R R AR AR SR AR TR A
AR T R Ak B T AN R EL E R Ak B A T
XF LG, TR T 50T AR A K BRRAE A K R R
AR . EESBIT

DT LA AT A ol g i A BEAE 10—
40 em = 2 Ab A il 5 E IR AL BB AT RO R L
it S TH SR AE AR AR AT S 4

2 i JIE ALk B AR 4K 7 i FET 4E R JSRY 4R T
POA7AE e BEAE T, FE AR A B R AR R BT L
SR EE b R A A I R R 5 R A AR b 4 O R Ak
PR 5 P v, A 2t 22 TR AR 1 B

30k i I A B A€ B 5 15 7 K P 55 R AR B
R R e, 2 Ff Ak PP e 25 R R AR R BRI
SRR AR LAY 2 S B IR B B KCOF

PO T AL I AR AR A K B R
AR 7R e ROMI 2R 5 A R b R R L IR R
PETE AEAE T B BRI .

T T AR PR B A AR R AR B b o 5 W T R AR Y
A G MR R AN () PR 35 2K R ) ) 22 S AT A
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