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Effects of different double film and film uncovering methods
on cotton yield and quality in Southern Xinjiang

XU Shouzhen, MA Qi, NING Xinzhu, LI Jilian, CHEN Hong, WANG Fangyong, HAN Huanyong, LIN Hai
(Cotton Research Institute , Xinjiang Academy of Agricultural and Reclamation Science/Northwest Inland Region
Key Laboratory of Cotton Biology and Genetic Breeding, Ministry of Agriculture and Rural Affairs/Key Laboratory
of Cotton Genetic Improvement and High Yield Cultivation in Xinjiang Production
and Construction Corps, Shihezi, Xinjiang 832000, China)

Abstract: A new film covering and film uncovering method was proposed in this study based on research of
double film mulching to explore the effects of different film uncovering methods on growth development, yield and
quality of cotton to fundamentally solve the problem of residual film pollution. Five experimental treatments
including film side sowing + double film mulching + film uncovering before head water after seedling emergence
(T,), film side sowing + double film mulching + top-film uncovering after seedling emergence (T,), unmulched-
sowing (T,), sowing under film + single film mulching + uncovering film after seedling emergence (T,) and so-
wing under film + double film mulching + top-film uncovering after seedling emergence ( CK) were set under the
natural conditions in the field. The differences between treatments were analyzed by measuring the agronomic char-
acters, growth period, boll formation, yield and quality of cotton in different treatments. The results showed that T,
treatment had no significant effect on cotton plant height, T, and T, had little effect on cotton plant height, while T,
significantly reduced cotton plant height and inhibited cotton growth. Additionally, T,, T, and CK treatments signif-
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icantly reduced the number of weeds, while T, and T, treatments had relatively weak control intensity on the num-

ber of weeds. Therefore, the film uncovering mode had a certain effect on the length of cotton growth period and the

spatial distribution of yield formation. Besides,

T, significantly reduced cotton yield while other treatments had no

significant effect on cotton yield. All treatments had no significant effect on cotton fiber quality development. T,

helped control the number of weeds and optimize boll distribution and avoid residual film pollution while it had no

effect on reduction of plant height, yield and quality. Therefore, the method in the T, treatment should be recom-

mended in cotton production.

Keywords: cotton; film mulching cultivation;

quantity ; yield; fiber quality
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1.2.3 AFeHAE  CEARE I (50%
FRPRIRE] B H ) | BERT I (509 A RO 46 BLEE
() H ) BRI (50% M AR BLEE 4 & SRR H
1) TFFAEI (50% A5 AR T 46 F A6 B9 H 39 | ik 2240
(50% FpRIA Bk 28 0 H ) FAE B I KRB B
WE Ik ZH A ) .
1.2.4 FEASA4E4 Tk 2 4A A L B I
PAATHEIAC 6.67 m® BIAEAT, R 3~4 IR, A A AN
A BRI AL, 458 Hh PR 45 8 H5ORN B A6 T A
MBI Tk 25 IR b B BE B A
— AL B b R SRS 20 S, B
3, T EAS FREE e AL B B A A3 DU e A 43
S AR AR 2R FE SR AT BT 2 . AR AE T f i T 5K
A

AL i (kg) = AL EES (A>) xR
A (g)/1000 (1)

FERR =t (kg) = AR 5 (kg) X100 (2)

FE R 5 (kg) = FAAR ™ 1 (kg) XK 53 (%) (3)
1.3 HIES

K H Microsoft Excel 2016 F1 SPSS 25.0 {4
B AT HE PR, AN ) A B 2 R] A5 25 (B R
Duncan $ E W 22757 2 8 AL, ARG Zad « K5
(a=0.05) , 2% SigmaPlot 12.5 fE&

2 AR 550

2.1 AERETHEKSRETSNESR

e 2 Fros , AN B 7 20 B A AL R A G Y
EEERARE(P>0.05), ZiEET R E0,5 H
25 H, T, T, 1 T, kb #AR A6 bk 5 0 CK Ab 3 AR
37.79% ~63.52% ( P<0.05) , T, 4b ¥ bk 5 i K T
CK #b3f | F 08N 109.63% ( P<0.05) ;6 A 25 H,T,
5 CK AbFEpk R 2 5 AR % (P>0.05) 1 T, | T, Al
T AbPREE CK AL HERFA 26.41% ~72.14% (P<0.05) ;
7 H 20 HATIUS , MRim AN FRIGH GEE T, 40 BRAT 46
PRES 8 CK AbFRFEAR 38.61% ( P<0.05) , Hifth kb3 5
CK ML ZE S A B (P>0.05) . 4 ol %, ¥k 45
S 30 d P, A AR R A2 48 B5E T =X R2 ), HL AL 3L ()
ZESER KB B ATIS , T, AL BRI AR AL 1R 55 5%
M)A 825 (P>0.05) , T, Al T, Ab B XA AE ik w5 52 i A
D0 A AT N B2 L2 T (333 7 = 1 3 A e
22 ARKLEBTEEHEMNES

i R 2 IR 15 v DA A il B R 2 i A
ANl A5 T 20 2% B 1 A8 A 1T LR A [ 4

XTI B AR IR EE . IR 3 i, 2 4R BTy
5,5 H 25 H, T, T, AbBRA B8 f 4 CK AL B
1 537.54% ~737.52% ( P<0.05) , T, . T, 5 CK &b
EZRARPE(P>0.05);6 25 H,T1.T2.T4 5 CK
Qb3 o] e FRR 22 SN W 3 (P>0.05) , T AL PR I
T HABAL PR (P<0.05) 3 0 UK 8 IR 22— VK 48 i 1
6], T, T, 1 CK Ak B Z% B 55 it W 25 B AIC, B R
78.43% ~87.50% ( P<0.05) 3T, Fll T AbH X} J= w45 B
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T, 2271, EET, DT, CJCK HMFFBH
TE:FFBH  SRAIG T & BE o AH R B IR [ /NG Bk RoR
Ah B ) 2 53 8 2 (P<0.05)
Note: FFBH: Node height of the first fruit branch. Values in

the same time followed by different lowercase letters indicated sig-
nificant differencesamong treatments ( P<0.05).
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Fig.2 Effect of different treatments on plant height

and start height in cotton
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23 ARLETHREEEHENES

2 1 R, 5 HAB AL BEAR LG, T, A0 3845 A 75 10
W R H R B e 4 T, T, M T, A BRAH L T CK 4k
B B[R] 22 S AN K (H T B (R WS A 4 J5 5 T, T,
T ACE AT DO beA: & R (Hak B AP fE— 2 22 5%, R
oA T,>T,>T,
24 ARLETHREFEREMBEEZNESR
2.4.1 MHREFEAERRY EZ5F WNFR2 KN,
AT 2 ) Mk LR PR EER AR
E(P>0.05), TEBE BRI A T, AL HHEE T b2
BEWAT 7.13% (P<0.05) ; 5238 77 X 52
25 A BB AR IR A 4 22 SR B3 (P>0.05) , T, .
T AL R A B 3% 5 T CK AbPE( P<0.05) ,CK 4k
A W T TP (P<0.05) .

x1 AREAENEF AR

Table 1  Effects of different treatments on growth stage
FF4f B Start date( m—d)
25
iz T — HE o
Treatment Seedlin Ak IFie Boll o
Sowing g Squaring Flowering . period/d
emergence opening
T, 04-11 04-22 05-31 07-05 08-29 129
T, 04-11 04-22 05-30 07-04 08-26 126
T, 04-11 05-01 06-08 07-10 09-02 124
T, 04-11 04-22 06-05 07-09 08-30 131
CK 04-11 04-22 05-25 07-03 08-26 127

TE T, JBEMNRE D+ WUBBE 5 + 8 5 Sk K B #a 58 5 T, < D48+ X
R S+ T 4 LR T R 5 T T o+ BB 1+ W P IR
CK: [ T 4+ XUB 3+ n 4 LB, IR,

Note: T,: Film side sowing + double film mulching + film
uncovering before head water after seedling emergence, T, : Film side so-
wing + double film mulching + top-film uncovering after seedling emer-
gence, Ty: Unmulched sowing, T,: Sowing under film + single film
mulching +uncovering film after seedling emergence, CK: Sowing under

film + double film mulching + top-film uncovering after seedling emer-

gence. The same below.

242 MBRAL LA £ PREEM ML
HACEREERIR, 5244 B I A SRR A Y
SN RS [F BB AL 0 B B AR K 25 5, X4
PR R TTHR A BT AR, QniEl 4 R, 45 A0 BRAR
WRES B E R A R, P RS O 5.1~5.5 g;
Z AN T A, T, R T, A B AR F Y 43 A A
Fb T CK AbBETTfinge | ihffiop- 1 B B R K5 7E 5.3
~5.5 g W RREY TTRR AR B T, | T, Fl T, Ak BEAR PR
ER I AR T S T CK B T, AN BEAS
BUETREM R LA, PR ERL, AR
W1, T, 1 T, B4 Bl T rh 3B AR Bk B L 38 BT 1k
FUER T, 1 T, 4k BA F]FF AR 50k A9 T2 5 Al
KH .
243 FEAAIMBRREEZGEF W3 IR, AN
AT R, bR T, A B 3% & T CK 4h, K
AAGRIIE I N T, T, T, AbF 5 CK Z A 22 %A
B3 (P>0.05) 5T, AbBEAR U SRAR B R 45 508
FET CK ALFE(P<0.05) , FFAR FILE AR ™ £ 1 A%
THAL 4 ML (P<0.05) . 45672 FIE 4 45
AT WOIRBR BSOS SRR B B AR 2 B T, 77 i
) 2R
25 AELEBETHREAERRVER

mFE 4 Pon , ARFEEEB TR, & B AR 4
L7 S (G W RN g |- I R R S G S R
KEFSSER 22 AN B E (P>0.05) ;1 T, A0 F 4 T,
AL PGS 5 FE S0 1.12% ~ 11.94% ( P<0.05) ,{H
5 CK ZhBJC B 25 5 (P>0.05)

3 30 8
3.1 AEBENEMEBE A E X B &R
A

B X6 7 908 R B O IR B R B2 T 2010
SRR T OB 7 Tk A& R AL, I A T A O T S

K2 ARLEMBESIPALLER RSN

Table 2 Effects of different treatments on boll weight and lint in different parts of cotton

4R AT Boll weight/g K4y Lint/ %
Treatment F3 Upper K Middle T Lower 3 Upper S Middle T Lower
T, 5.08+0.36a 5.610.09a 4.87+0.31a 43.79+0.83ab 47.03+0.48a 44.17+0.49be
T, 5.16:0.14a 5.47+0.14ab 4.99+0.04a 44.34+0.55ab 47.27+0.43a 44.43+0.30bc
T 4.98+0.07a 5.400.13ab 4.96+0.37a 43.02+1.10b 46.28+0.27a 44.84+0.24ab
T, 5.05:0.32a 5.21+0.30b 4.65+0.22a 43.27+0.86ab 46.2120.75a 45.69+0.47a
CK 4.86:0.34a 5.35+0.08ab 4.710.13a 45.22+1.47a 47.53+1.24a 43.51+0.78¢

1 FSIARING PSR A ) 25 57 1 3 (P<0.05) . T,

Note ; Values in the same column followed by different lowercase letters indicate significant differences among treatments ( P<0.05).The same below.
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o o T b o T fng o T
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A2 Boll position 47 Boll position 47 Boll position
6r (DT, . 6 - (E)CK .
b 4 b T s
V
ST U o st 3
L0 / 2
4T / / 54T
:B 3r / = 3r
S S
m m
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1 r / 1F
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AR RVING TR F R AR B 22 53 2 (P<0.05)
Note: Values followed by different small letters indicated significant differences among treatments ( P<0.05).
B4 AELEBHRZIDAAESTH
Fig.4 Distribution of bolls in cotton plants of different treatment
®3 FRELENBEFTERTEMHE RN
Table 3  Effect of different treatments on yield and yield components in cotton
AR R B FRRE B FFRR SR
b2 B . -
Treatment Plant number Boll number Boll weicht/ Seed cotton yield Lint yield
reatmen /(plant + 667m™2) per plant o weigh/g / (kg - 667m™2) / (kg - 667m™2)
T, 373.00+11.79a 4.48+0.48ab 5.19+0.20ab 484.57+31.01a 217.57+14.14a
T, 365.67+22.14ab 5.43+0.61ab 5.20+0.020a 457.63+£31.61a 197.96+13.04a
T, 316.00+28.00b 4.37£0.60b 5.11£0.07ab 313.44+50.16b 137.09+20.68b
T, 397.67+11.72a 4.83+0.20ab 4.97+0.11b 424.40+12.72a 191.84+5.32a
CK 371.67+51.73a 5.63+0.86a 4.97+0.06b 457.79+53.49a 196.55+17.72a
R4 FEIALIEITHREL £ 4 M SR S0
Table 4 Effect of different treatments on the quality of cotton
Jb 3 Koy W8 LE i E Ly e fE Wi ¢ R R B
Treatment Lint/ % STR/(¢N + tex!) Mic Elg/% UHML/mm
T, 44.99+0.25a 26.66+0.92b 4.49+0.15a 6.62+0.02a 27.71+£0.09a
T, 45.35+0.33a 28.56+0.67a 4.52+0.26a 6.71+0.04a 28.43+0.25a
T; 44.71+0.32a 27.42+0.74ab 4.54+0.08a 6.64+0.10a 27.76+0.56a
T, 45.06+0.55a 27.30+1.27ab 4.32+0.19a 6.64+0.04a 27.66+0.53a
CK 45.42+1.08a 28.08+0.72ab 4.37+0.10a 6.70+0.03a 28.24+0.35a
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RE 035 1 1) EH R) 2% B A K, R AR AR AR o TR T
JE B R 2 4 i 5 B R RO S AT R AIG 4 E
XIRRAEAE K R B 1 L 055, B R ™ g = 1
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TARJZEE BAE A S
3.2 AEENWEENE R A X X 5% 5% 2 Y B4 52 A
DRI

B %o 3 A ) X B AE A B g A2 Al
BRI [ A 7 =3 o A KN T+ LA e 5 3 ) 4
(LA |V B4 A+ K 48 25 A [l i Bk BB s A
T4 [ AT b R LA + N TR LSOk 25 A 4
4 PR LA IR G A R A RS 24
ZER A IR 65% ~80% , Mk LA i 4 24 Z5 4% B
FE T 4 Bl 1m0 05 A 4% 50 1m0 iR AR 93% ~
95% , Tk AEN 52 4 i, i N T 2% FH & &, Lol
WAL PR AR B 2 3 o M LA PR T A A T A R
B AR SCHE H ) AN o+ XU 7 55 + 18 ) S K
T 5 7 2R FH 2S00 i 19148 IS R RK S 48 I 45
T 4 X 57 i 4 7 = AEIR AR F 1,25 m Sl
h1 0.6 m JE I T, A S K ET IR ALE BB E T
St s AL Sk K Z BT, M PS5 R R | R i R B AIG L £
BT AL HARAT R B 28 st SR FH LA 4
250.6 m JEAR, e AR B B AR T L X A A8 1 k1 5
15, AT X 24 ZR RSB 100% A [R10AC ; 32 Ak B 195 1K 463 i
PIANCE T b % 5 S AL [T A, W R AR TN T
JEAS X TR SR A A M B R R K e B B

4 zt B

“ REEA0 Ao+ U 5 + 1 s Sk oK i JiE 5 AT
DA S P A TR B A A 2 A A 7 01 4 )
MAEAER R L7 d I 4 i 03 A R R 52
ARGk G IR AR B PR 5 Y, X T S I 96
Al AT HRFEE e Ji AT HE B I EL

HEF—EETMRA . A TR ER TRT
ARt Kb Fe i LB AEF A2 2 b B ksl BT R
REZRRARBET A BB E TR
R 2T T REIES VA LB,

& % 3 k.

(1] #Bank, gy, SRk, 45 BB MM R[], +
F XA ET, 2001, 19(3) ; 122-127.
SHAO G C, CAI H J, WU L, et al. Prospect for the development of
field drip irrigation under mulch in Xinjiang[ J]. Agricultural Research
in the Arid Areas, 2001, 19(3) . 122-127.

[2] S, FVAE, FE, 55 P MRk R 5588
[J]. TRHXABITE, 2004, 22(3) : 202-208.
MAFY, ZHOU Z G, ZHENG C, et al. The development and im-
provement of drip irrigation under plastic film on cotton [ J ].
Agricultural Research in the Arid Areas, 2004, 22(3) . 202-208.

[3] &M, ZEnTF, AT BTSRRI T HRE BRI S A ey
BAELI]. Al AR, 2003, 19(1) : 25-27.
XU F P, LI' Y K, REN S M. Investigation and discussion of drip irri-
gation under mulch in Xinjiang Uygur Autonomous Region[J]. Trans-
actions of the Chinese Society of Agricultural Engineering, 2003, 19
(1):25-27.

[4] kR, BT, @4, A5 M IR N s e )], K
A TR, 2008, 24(8) ; 15-19.
ZHANG W, LYU X, LI L H, et al. Salt transfer law for cotton field
with drip irrigation under the plastic mulch in Xinjiang Region[J].
Transactions of the Chinese Society of Agricultural Engineering, 2008,
24(8) . 15-19.

[5] Bk, HRZ, TAE. ARBEE OB H R Bk o
BIRZIRL) ] XA, 2009, 26(6) : 826-831.
HE H, TIAN C Y, WANG L X. Effect of different coverings on soil
temperature and soil moisture content in cotton field in Xinjiang[ J ].
Arid Zone Research, 2009, 26(6) : 826-831.

[6] TR, B0, JHPRIE, A5 SIS RL R sox A HH 2 B P il ik
L], Rl 2000, (4) : 33-35.
XU Q, HUANG D Q, ZHOU Z Q, et al. Effects of different types of
mulching on weed control in tobacco field[ J]. Weed Science, 2000,
(4): 33-35.

[7] JEEEZ, Bom, HoKAE, A5 BREHINC A o x H 2 e
BI7ER B IR () . AT, 2016, 34(1) : 61-64.
FAN J Z, DUAN C D, JING S H, et al. Weed control and yield in-
crease by herbicides combined with plastic film mulch in sweet potato
fields[ J]. Weed Science, 2016, 34(1) : 61-64.

[8] Z=tHhar, skiE, SRR, A5 NIRRT T X A FH 2 B il sk
BB BRI ). ekl 2019, 25(15) : 51-53.
LI SJ, ZHANG G, DONG X Z, et al. Effects of different types plastic
mulch on weed control and yield and quality of flue-cured tobacco[ J].
Anhui Agricultural Science Bulletin, 2019, 25(15) ; 51-53.

[9] ik, SE, T, AR BRECRIFIMIEE S0 H AR B
L], ILTERAERY:, 2019, 47(8) : 1467-1469, 1484,
ZHANG Y, GUO S'Y, TANG Q N, et al. Effects of herbicides and
plastic film mulching on weeds control of sweet potato[ J]. Journal of
Shanxi Agricultural Sciences, 2019, 47(8) . 1467-1469, 1484.

[10] J™EZ, IS0, XURERL, 2. (RS o 2 RS A5
THEG ], R TR, 2015, 31(9) : 1-4,



53

TRNFIRAE < AN [) B U 453 15575 2XO0) 1o S A6 7 01, B A4 52

209

[11]

[12]

[14]

[15]

[16]

[18]

YAN C R, HE W Q, LIU E K, et al. Concept and estimation of crop
safety period of plastic film mulching[ J ]. Transactions of the Chinese
Society of Agricultural Engineering, 2015, 31(9) ; 1-4.

TRAEEE, EIRAR, RFAZL, A5 BT m AR AL A
EVERDEIZE A EIE R 1], hELVRRE, 2002, 35
(6): 632-637.

ZHANG W F, WANG Z L, YU S L, et al. Effect of under-mulch-
drip irrigation on canopy apparent photosynthesis, canopy structure
and yield formation in high-yield cotton of Xinjiang[ J ]. Scientia Agri-
culturaSinica, 2002, 35(6) : 632-637.

PR, 230K, BRI, S5 USRS DR XL T DU
AER MR MR B 52 [ J]. R AL 4R, 2017, 29(4) .
345-335.

XUSZ,ZUO W Q, CHEN M Z, et al. Effect of drip irrigation a-
mount on the agronomic traits and yield of cotton grown with a chemi-
cal topping in northern Xinjiang,China[ J]. Cotton Science, 2017, 29
(4) . 345-335.

LIANG F B, YANG C X, SUI L L, et al. Flumetralin and dimethyl
piperidinium chloride alter light distribution in cotton canopies by op-
timizing the spatial configuration of leaves and bolls[ J]. Journal of
Integrative Agriculture, 2020, 19(7) : 1777-1788.

FREZR, EFE, SO, S5 BT DO T S I
BREAWETE)]. ARSI, 2008, 28(7) : 3470-3474.

YAN C R, WANG X J, HE W Q, et al. The residue of plastic film in
cotton fields in Shihezi, Xinjiang[ J]. Acta Ecologica Sinica, 2008, 28
(7): 3470-3474.

HI, R, T, AR BT R SRR T i
TERRAEA A= ASEMA [T ] Aol TAEEOR, 2020, 40(18) : 88.
HU C, WANG X F, WANG S G, et al. Impact of agricultural
residual plastic film on the growth and yield of drip-irrigated cotton in
arid region of Xinjiang, China [ J ]. Agricultural Engineering
Technology, 2020, 40( 18) . 88.

ARE. LAl BRI BAUA Y N SR BAR [T ], B bl
1k, 2007(3) : 29-30.

LIN Y. Application and development status of farmland residual film
cleaning machinery in XPCC [ J ].
Mechanization, 2007(3) ; 29-30.

BRI, TR S M DRI S SRR S RS (). 28R, 2004, 33
(1) 76-81.

LI X F. Study status on degradable mulching film[J]. Plastics, 2004,
33(1): 76-81.

TR, ARRZE, MRifE, 45, 4B AR BRIELEE S48 B T8
BRI IS 1. ARAESAR, 2011, 23(2) : 172-177.
SU J J, DENG F J, LIN H, et al. Effects of uncovering plastic film

Xinjiang  Agricultural

on rhizosphere temperature, dry matter accumulation of organs, yield
and fiber quality of upland cotton[ J]. Cotton Science, 2011, 23(2) .
172-177.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

SRR, XML, i, S Ju 2R BRI 55 4
BriT]. BUARHIE T, 2018(8) ; 85-91, 158.

ZHANG D B, LIU Z G, YU CJ, et al. Analysis on the vibratory fa-
tigue of gantry type plastic film recovery machine rack[J]. Modern
Manufacturing Engineering, 2018(8) ; 85-91, 158.

RFIR, B, FLOEHE, A WLUMHE AR AL A BT K
TR SRR OS] ). PRI, 2021, 48(7) : 14-18.

XU S Z, MA Q, KONG X H, et al. Effect of early film removing on
soil hydrothermal microenvironment and boll formation in the early
growth stage of cotton[ J]. China Cotton, 2021, 48(7) : 14-18.
R, B, XUGefh, 5 BRI oK $hists KA AL i
HsZmA ], PEHEREAR, 2016, 25(9) ¢ 1327-1332.

LIJ, LYU J, LIU X W, et al. Effects of different uncovering plastic
film periods on water use efficiency, soil salinity and yield of cotton
[J]. Acta Agriculturae Boreali-Occidentalis Sinica, 2016, 25(9) .
1327-1332.

WRep B, B AL SRR S LI L) ). Aol TR
2, 2010, 26(4) ; 106-112.

CHEN X G, ZHAO Y. Development of double-film mulch precision
planter for cotton seeding[ J ]. Transactions of the Chinese Society of
Agricultural Engineering, 2010, 26(4) ; 106-112.

W, RNSC, BRERK, 45 MRAERSURBLGREFEOR [T ], Brimsk
Hifk, 2007,(1) : 34-35.

YANG X, SONG L. W, ZHEN G L, et al. Cotton double film mulc-
hing sowing technology [ J ]. Xinjiang Agricultural Mechanization,
2007,(1) : 34-35.

BRI, A, 2o, BTSRRI R BT AE A )R 2
PR I— XU AT o fifp RS 5 5 b T B R 285 R
[J]. F0l T2, 2012, 2(10) ; 29-35.

LI X W, SHI J C, ZUO Q. Problems and improvements of plastic

mulched drip irrigation for cotton plantation in Xinjiang; feasibility of
application for combining double degradable films mulch with subsur-
face drip irrigation [ J ]. Agricultural Engineering, 2012, 2 (10) .
29-35.

MRAAR - nhJRT, MR, =BRSS5 Ak 8] %o 357 S8
KRB AR AEFE KR S AR [T ], Aoll TRE2A4R, 2018, 34
(11) : 113-120.

TUERGAN ZM L T, LIN T, YAN C R, et al. Effect of plastic film
mulching duration on soil temperature and moisture in field and cotton
water comsumption and yield in Xinjiang[ J]. Transactions of the Chi-
nese Society of Agricultural Engineering, 2018, 34(11) : 113-120.
HA, FIOE, BRAEBE, S BTETAR RS Y IR B B4 SR
[J]. Al TR, 2019, 35(24) ; 223-234.

HU C, WANG X F, CHEN X G, et al. Current situation and control
strategies of residual film pollution in Xinjiang[ J]. Transactions of
the Chinese Society of Agricultural Engineering, 2019, 35(24):
223-234.



