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Abstract

Aim: To determine the effects of different types of high strength plastic film on the growth and de-
velopment and yield improvement of cotton under drip irrigation, so as to provide the basis for
the application of high strength plastic film in cotton. Methods: Five different types of plastic film
mulching methods were set up in southern and northern Xinjiang, and the effects of different plas-
tic film mulching methods on soil temperature increase, cotton growth and development, yield
improvement and plastic film recovery were analyzed. Results: with the increase of the thickness
of high strength plastic film, the warming effect increased. Compared with the control, the warm-
ing effect was better than that of 0.008 mm (treatment 1, 3, 4). The temperature increase was be-
tween 0°C and 0.90°C. The plant height, pre-frost rate and dry matter accumulation increased by
0.1~5 cm, 0.5%~2% and 40 kg/plant 1~4 days ahead of schedule. The yield was increased by more
than 4.5%, and the recovery rate of plastic film was increased by 15%. When the thickness was
lower than that of 0.008mm (treatment 2), the warming effect was the worst, which slowed down
the growth and development of cotton, reduced the yield of cotton, and the recovery rate of plastic
film was also low. Conclusion: Considering comprehensively, it is suggested to use high strength
and high thickness 0.008mm plastic film in production.
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1. 5|

IR B 58 S TR AR, AR 40 4R[1]. BT OB R HOA RGP i iR . ORI K
BRI, XORTsRARAL AR B T EORMAESN R AI[2] [3]. Bremip e ERE IR S ST T O
22 26 RN JE A IE B — . BT SRAR AL AR AR AT B\ -SR] o 4z (R LEE A 175, B R ) L
FERILTIR, I, WAEN R =2 Mo, R 20 halrh IR R, & 2020 4 40T
#, ARG AE 78%LAE, e A ER 87%LL F[4] [5]. MR 55 RLE BT SRR AL BN A S HE
BT g, AHTEENR AR R SR A R DA . SR, TR, T AR S RSB R A 2
BEFE I 5, N ARAEESE AR, I RO BT RR A B CE A B TR [6] 0 5 2020 SR 78R RAL 2 e be
VR4 Fe 4] 30 4 DA_EAFBIURE D M A B, 30 K S B A 438 /2 v i LRI B 1 2035 3 20 2 /e,
R P i B T S PRV RE A AR M e AR 55, HL A DRI 18w MBS 7 DU RE[ 7] [8]. (EREAR X FE
—Ai CEGER” RE AR R R AL TN KR LR, SR S
VR RS TARE COABL T AR R ™ B Aa T, JRRMHE TSR ME, Bl 1Rk,
SRR, WSOARAE Ji N AR AU SR 555 32, A 2 7 — %€ IARARAE A [9] [10] [11], fH%
T E BN 2 B, B2, TeR N U EICR A R 12]. HHOBEE R RF R, B4
AT ERRR AL ] RRBER e HOTR A

SE M PH B B e AL, SR EEAR BRAFEE R 2018 4 5| i [ TREReBE At Herg B RS B e PR
FHITAIRA, BFE R EBBHA IR AR . REEHOREG A RAR, RAMFRG AT AR 72
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IS BOR, BRI R, R bRy R o TEREE 1) SRR R A R s 2
EE R R TGRSR, KIgEESE R TR B, 50 RNEriae; 2) MERZRSS
AU R, REK I, e T, ByeR e m; 3) MBLEREILIR, Bfe /)AL B AR E U 3 15
P EAE) 2.2 £ . 2019 SRR (LT R XBURF R U SCHRE R, s FE BB/ T sl A &, ek B
BB, A=) 44 PIRZE KRBk, BEAT K RRAE BB sTE, BUS T RIFRIRCR, £ 2019 £R2LA 1,
2020 4 8 P25ty SURHIT A B w5 FE U HEAT 1 AN RIS S e B, IBC SRR RALE e AAE A ] 1
IR AR HIXAT 1 K FHRBS7mE , A SO B8 V45 R AT 70T BAHON U R BEGR A S ANHE) s .

2. 5 HZE
2.1, FEER RN

2020 RISk PEAE P LSRRI TT R, B SEAE PR /R AR IIR b, i IX H %y 2990 /M, TG
AP 210 K, EPHRIRY) 11.4°C, P YIR/KES) 58.6 =K. RIS HF5 ., PH {4 8.28, EC
{E 1.49 ms/cm, THFH 100 7 o JGHRTE AT 78 S A B RL =B a0 B, 2 H X AR p Dy i s Kk M A%
H %2y 2718 /NiF, JEFEIAN 168~171 K, P3R4 6.5°C, FFF/KE N 125.0~207.7 mm Z[H. 55
hokt, PH {4 8.68, EC{H 1.85 ms/cm, [FH 60 Hi . MLt i Fhyrg s80pkE o 46 5, JbaEH R 63 5,
AT PERC B R A& EALK R 10 + 66 JHOK, WMREE XA R =87 NEE. | RERREARAR
PRPEANF A s s IR . P LSRRG AL B B Ab P 1. JRJEE 0.01mm; ALEE 2. fIE)F S 0.006 mm:
AbFE 3. MEJEFE 0.008 mm (M) AP 4: JEJEFE 0.008 mm (K7 F&); ACFE 5. M 5 (5 )5
0.01 mm)A Xt R (CK).

22. EMWMBSEEMES*

IR 5E o SR B SRR IC A (RC-4) 73 3 Wil 4 A 15 H3 8 A 30 HAE R 5cm A1 10 cm 1+
HiR AL, idsAER 10.00, 15.00, 20.00 =-MH{A]HLIE .

TRAR A . 23l A A AN R Ab B AR 4G & 28 B (IS R R v I B, FE. R R), REE
WEFE RS S BT D).

FERINE o BN B BRI TR AR R RIS AT, T S A R RS R RTTE R
BE . BB NGRS,

BRIEIEICR . SR F T ER R RO 2 & B R Bt A PR w1 (1 22 51 SBE G AR AR B RIS, 33647 [
I 5E o

2.3. BIESHE

Hs guit FE BILE Office 2007 HHiEAT.
3. GGRath
3.1. =5 M AR R MR R RN

K1, B2 rdbER 4~8 H MAEHEAN AL & AN A Ab 3 S bR R A 1 o 14] 1 vT %, JbEEHLIX, 5cm
Hi R e o AN R AR B 1~4 B i@ AL 5 (CK) H 343 2 5l % 1 0.80°C. 0.°C. 0.60°C. 0.60C,
BRIEE 0°C~80°C 2 [f); 10 cm b 4374 1 0.56°C. 0.°C. 0.61°C. 0.54°C, M4JEI%E 0°C~0.61"CZ
[f]o 1< 2 AT, mattilX, 5 om b i o fE B AN [ Ab 3 1~4 % CK H 3R 40 Ail#g w1 0.56°C . 0.15°C.
0.50°C. 0.48°C, iR F 0.15°C~0.56°C 2 [a]; 10 cm Hhiid i o i 43 )3 5 7 0.59°C . 0.16°C+ 0.54°C .
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056°C, HYRMEAE 0.16°C~0.59°CZ[Hl. 4~6 HAMEAE H BN B A KOG AE I, Ml i3I /E A
S F 4y, R IR . 8 1 AT, 4~6 HALSEMLX, 5 om MR iR AN A AL B 1~4
5 CK H¥EJi 4 5325 7 0.90C. 0.°C. 0.80°C. 0.70°C, H{IRIFEZAE 0°C~0.90°C 2 [f]; 10 cm HuiE &=as
JE AN [ Ab B 1~4 % CK H 3R 20 5421 1 0.90°C . 0.10°C. 0.90°C. 0.80°C, H4JHIEE 7 0.1°C~0.90°C
Z 6] o e 2 A 51, 4~6 ) T 48 5 em B 1y 5 B b AN 5] Ab B 1~4 A d Hb B AL 38 5 [ 3R 4 Al $ = 10.93°C .
0.3°C. 0.87°C. 0.87°C, JERMEAAE 0.30°C~0.93"C 2 [H]. 10 cm i H 56 752 7 0.87°C. 0.30°C.
0.80°C. 0.90°C, il /%7E 0.30°C~0.90°C ZIf],
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Figure 1. Geothermal curve of Shihezi area in southern Xinjiang
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Figure 2. Geothermal curve of Korla area in southern Xinjiang
2. FARERE/RENMX iR thik

B3 mrsm, msmfE el 4 H AR 6 A bz la, 7 HhaRmE kT raE, rHiEdr 8 H 1A
KFILsE. FLEEHLX 5 om HUIE IR AR IFT 10 om, 4~6 FIHRAE H v BB i AR K oe b A & 0 9
3o Pt e R R b R Y R IR R 0, IR R D, JE KT 0.008 mm (AbER 2)3G IR SR i 2, =i T 0.008
mm (KbEE 1, 3, 4)3GIR R B EARRR .
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Figure 3. The average warming range of different treatments in southern and northern Xinjiang compared with CK

3. FLEAEAEE CK FHFIRIBE

3.2. NEIEEAE £ E YO = R B R B AL B R AR R0

L AR, R G SRAN [ AL B A v v M RN M AR A B IR R A B, AP 2 5 CK AR A Y,
AbEE 1. 3. A BJBRATT CK, fEALSEAW 7 RirAlfeRT 4 dv 3d. 4d, fEREEZE/RENIRAT1d. 2d.
2 do FALHE I AN ] 5 o BE M IR AL R (RE PR 2 KR A X HRAE B A WA (R BE A T, T vy i 3 I 2
BOE (R 2), AAIT R4 A R A HEDE .

Table 1. Questionnaire on growth period of cotton with different high strength plastic film
# 1. BTRESBEMEREEFIAER
Bl et Y ERUIN [EE N

i H
Eiigu LU Ted mEFH EEH M TRER M EEM

¥l 4H17TH 4H26H 6H24H 8H27TH 123 4H19H 4H28H 6H28H 9H10H 134
Ww¥2 4H17TH 4H27TH 6H20H 8H30H 126 4H19H 4H29H T7TH1H 9H11H 135
W¥3 4H17TH 4H26H 6H24H 8H28H 124 4H19H 4H28H 6H28H 9H9H 133
¥4 4H17TH 4H26H 6H24H 8H2TH 123 4H19H 4H28H 6H28H 9H9H 133

ck 4H1TH 4H2TH 6H20H 8H31H 127 4H19H 4H29H 7H1H 9HI11H 135

3.3. SaEERER Z R

32 2 NERIC B WA E S on S H AL BR A R ZPRIR A A R . 2% 2 v, MR ALEE 1~4 FORRIEER — 3
Tl AT AT SR 41 v 5 e M RS AR I, > BIAE 5 A AN 20 em A, X ERME M, BR T AL 2,
HAth mok SO ACEE 1, 3, 4 XPike, M, RESBRAEI RS EGREER, e riest /s
i, JbiEm 0.1~2.7 cm, F¥EE 2.2~5cm, FIEELILEESE 0.2 cm A, XERIEENIEHREHE, dt
PR 1.3%~1.9%, iR 0.5%~2%, JhiBLLmEiEE 1% AE A, M2, BREEHEHERR/DN, 0.1cm
foAio Ut B e R AR AR R B AR ER .
34. FRIMEMEBERGETHNTURFRERE~E

AN [ e 9 P e T AT 7 M AL B A AE T BUAR R 3. iR sie 2 JbaE X, Ab¥E 1, 3, 4
FIARAE TV TR R AR AR AL A I S B B T i, TR . A7 3 R IT da s ]
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SE 8 ARIARIR A, &SRS MIES 15%LL F. &ETYRREELH 1. 3. 4 ¥5T CK
2540 T-5i/fk, AbFE 2 KT CK 5~9 T va/kk.

Table 2. Questionnaire for agronomic traits of cotton under different treatments

=2 FRLERERZHRIBER

H X iSiiRs) R 5 (cm) % BHA(R) BB REECm)  FEITEE%

AbEE 1 79.2 135 8.1 5.1 232 98.3

AbEE 2 75 13.4 7.7 5.3 217 96.2

JesEAY AbEE3 77 13.7 8.2 5.9 20.9 97.9
AbFE 4 76.7 13.6 79 4.9 21.9 98.5

ck 76.5 13.4 7.8 49 215 96.6

AbEE 1 87.3 14.9 9.3 5.5 235 99.2

AbEE 2 80.1 14.5 8.8 5.1 243 97.7

T 4 PR /R A AbFE 3 85.5 14.6 9 5.2 23.6 99.1
AbTE 4 85.9 14.7 9.1 5.3 228 98.1

ck 82.3 14.4 8.9 5.1 22 97.2

Table 3. Effects of different treatments on dry matter accumulation (kg/plant)
7= 3. NEIRIERT TR R & (F 5 /)

X ibEes 645 15H  6H30H 7HISH  7H30H 8H1H 8H30H 9H15H

AbEE 1 68.4 138.6 323 389 698 847 823

AbEE 2 62.5 1185 300 364 650 810 780

JeBAT ALBE3 69.2 1405 325 385 695 845 825
AbEE 4 68.5 136 330 386 700 850 825

ck 63 120 305 370 655 812 785

b3 1 712 146.2 345 415 720 862 848

AbFE 2 67.5 136.4 330 386 680 825 788

PSR RS Kb 3 733 150.5 350 411 715 859 837
LbEE 4 73.8 149.3 347 412 722 860 835

ck 68.5 137.3 337 389 687 828 797

e BERUA 10 BRI (5E) -

AT i R M AR PR P B S AR 4. 3% 4 TR ABSEAT TR0 AR ER 1, 3. 4 AEEONIRAE
FPRR P8 B P AN A W, T I8 2 4E 4.5%0L 1, AbBE 2 8¢ CK A /MEREJE™, 0.1%LLA .
P SEE /R B AAR TR 1, 3. 4 FRPRFRR P BN AR R 2 CK A BRI i, b b3 3 FEk A - B
RIS, B CK 357 4.44%, AEEL 1 AE BRI e, B IRIE )70 4.58%. AR 2 AR AR
BB NMERGT, 2R 0.5%, 0.3%. AT AR SXIRZERIRAN, 0.29%LLA . i B
R RIS A B AR A4 B AL B IE n 0.1~0.5 AN, RESE(ALFE 2 FRAMHEIN 0.3~0.5 4>, AbEE 2
BRAN, oo AL B A AL SEAE N 0.1~0.3 A, FSEIE AN 0.1~0.2 Ao i 5i J5E Ml A B PR B8 HORT A
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R E A FTN, BEREEIEUN, AR R IE IeE K T AR I N, R EIE RN, mA R
HrEEmE .
Table 4. Analysis of the recovery rate of mulching film in different treatment
< 4. FEHARA IR 2R
JesEA T PR IR
A R BE TS R RS e K% BHE HRE TRST & gir‘%ﬁ = K%
M) () kg/wt %  kolm  E% M) (@ kg/w % 7 kolE %

M1 75 55 435.1 472 1879 497 432 83 56 4852 412 2168 458 44.7
o2 7.2 5.4 4122 -079 1772 -101 431 79 55 4635 054 2067 -029 @ 44.6
M3 74 5.7 432.1 400 1849 330 428 83 56 4867 444 2161 420 44.4
M4 76 5.6 438.4 551 1898  6.03 433 85 57 4846 399 2142 333 44.2
ck 7.1 5.4 4155 000 1790 0.00 43.1 80 55 466.1 0.00 207.3 0.00 44,5
3.5. 1o R A4 5 P [ AT S SR

T RERER, (O S ] T4 X S MU BRAL B AT 7 . 92 5 W): OB A P R

BT m R, AbHE 2 BRSSO T @ M, HAR KRN TR, A ER 1 SR SRR K T E
291 A TIE, AbEE 3, 4 5@ MEAN Y, AbHE 2 SERREICRAR T EEEL) 2 AT R . X b b Y ]
W2y 75%, AR 2 fHb R I E S 71.2%, (RT- @M 4%, HARLER EYER Yy 90%LL b, & T8
HuBSE 15%. AR BACEE 1 HURELE, FURER, R, BCEs, HUCRAHE 3, 4, W3 2 F%E,

IR/, R AR, AF T B

Table 5. The recovery rate of mulching film in each treatment

5. BAEMREYE

IR EiliEh SehR A kg/m KRR R kgl A YR %
A3 1 6.4 6.05 0.35 945
47 2 4.0 2.85 115 712
47 3 5.1 4.65 045 911
A3 4 5.1 4.63 0.47 90.7

ck 6.5 4.90 1.60 75.4

4. WHgE5%ip

RS FEEE RAEW 4~8 FMIE L KA RALEF ),

vy AR JEE M i Y S T e . ey i P M R

MRS R LSRR 7, AREEMAAEZESR, EARE. 4 A2 e ST RN Y], KR
RE 2 TR mARAC I B 8, T PR A AL A I BT 5 70 . 5~6 A RMEAN A B UR R AE KR
s, HEOVRRAER ST k. (RIUE TR TR, 7~8 M MRAEAER T R SRR I 3], Dy R
NP 7. SR AEHRACHE 1, 3, 4 XIPRE R IR R, REE BN, AR H
(RIS IR ORI B B AR W R SR RT, XRRAERI B KR B R A (et R o i At AR B2 1, 3,
4 XA TP A R B R T 2, 7B B AR T d s, B g e, L abE 1, 3 55
AT ONE
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R AL EE 1, 3, 4 B @M AR IR 15%, BA EAREE 1 SUR e, BIE KR, REE
%, SRS o R B v (b3 2), 5@ AL, R RCREAME, KK EEE,
TR REAR, — @R LR T ARAE = &, 10 L ISR AR, AR R [l U o
FEALEE 1, 3 HhBEAEA ™ FATH .

B9 2 KON X B T B X, HLRAR 10 K & SE s i R e 1) R, R AR AR R R, A TR
POAE AR AL R Fh 2 %, T N P 7 o B M B AR A A AR K R R AR R,
FITHIE R KRG, . Rl BRI 8 b, BT e o 4 RSO P b B AR R ) 3
RIS R > 26 MPa, @ T EFRET LB > 16 MPa brif, 1 278 1 5 1 iR s g 232 g R 12 MPa),

WERRE TR, O R B AT R RO IR 1 “atisie” b, Gl 700
e, DRI i o R ML A T L R A S T
E&WH

I X R R R —— MR A DU AR S BOR SR 5 BT 2020YFD1001002. s A< B AHEBE R AL
WL H——2 R B & v PR REH AL BT SRR £€ TR B 156 757(02101022) o
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