T E A K22 2025,30(1):206-214
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

HE IR, ANFE, FEZ RE. AR EMNESEEX R RABEERGZMI]. RERLKXZFEFIE,2025,30(01):206-214.

TIAN Xin,ZHANG Han,SUN Shiran, LUO Xinlan,ZHAO Shumei, ZHENG Liang. Influence of plastic film material and thickness on plastic film recovery and
cotton growth[J]. Journal of China Agricultural University,2025,30(01) :206-214.

DOI: 10. 11841/j. issn. 1007-4333. 2025. 01. 18

b B 4 #3455 I E X 3t B[] g R AR 1 A K B9 R I

HOZ K E WFH ?éﬁé RifitE A R
CHpE ARl K2 IR A K TR 24 B, Jb 5T 100083)

W OE hikikiE TAR AP AL G A A A B JE 2 R 3 A R R AR # féah%*ﬂﬂri@ﬂsz,Ai&ﬂﬁ(FBma’o) B 3 B
(90 % FK1828+10% # fg ) A= C 3 i (80 % DFDA7042+20 % FK1828) ,#% & 10,15 4= 20 pm 2 34 B JE , A 77 & 4
Yo AR B R b B (DFDAT042)4E A 33 1 (CK) , £2 %7 58 1 77 3b K A% @ & BE4T 3o L2 Jb X 0 . R & F 42 7y 3%
o LM 5K R Eﬁ%ﬂa‘ﬁﬂi&ﬂiéﬁiy*‘“' B, AARE mi R BRE LEIRIEER UARARLZ F A
T, SREAN . DAFREFT T, XM A EMEE LA BRCREE VKT CKILE42.8% .33. 1%
F212.9%. /\i&ﬂi’iﬂiﬁc,}%b\z,Zﬁi&}]ﬁ\ElS pm B AUAR R AL R AT A LR S R ER TAALE R A
DD RS @ AR R A R R TR, wk R LI, Afe BBEE 4 15 pm i m ok SR £04F, 5wk
HAkY., DWEMHF G, Aiﬂaﬂ%ﬁHFBZZ%O&Fﬁﬁm%%ﬁ%fli’]frx%ﬂt# B 3t 8 A # FK1828 B 1% 47 41 1%
JEAF AR ) RAR A2 FK18284F 4 &M A4L B R AT ey B A AT 5%, Bl i 2 4% 3 38 L AR AT, s A2 b AR 28 7~
F4R9t, e%i,i%ﬂ*ﬂrﬁb%émfwngo%uFK1828aﬁ¢M§,J—%F‘7&10 pm B AT m R R B AN
YRR AR IGR I AR E L E T A TAR A A AUAR AL B
KEEWR M AL; hF R S K BEE LBBEA
hESERS  S31;X71 XEHE  1007-4333(2025)01-0206-09 XHEAFRERR A

Influence of plastic film material and thickness on plastic film
recovery and cotton growth

TIAN Xin, ZHANG Han, SUN Shiran, LUO Xinlan, ZHAO Shumei, ZHENG Liang"
(College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract In order to optimize the suitable plastic film material and thickness for cotton cultivation, three
different materials of polyethylene plastic fiim, A plastic film (FB2230), B plastic film (90% FK1828+10%
resin) and C plastic film (80% DFDA7042+20% FK1828), were selected. Three thicknesses of 10, 15 and
20 pm were set, and the commercially available linear low-density polyethylene plastic film (DFDA7042)
was used as the control (CK). Plastic film experiments were conducted in cotton fields in the Wusu region
of Xinjiang. Electronic tensile testing machine was taken to test the mechanical properties of plastic film at
different coverage periods, and the performance of plastic film by combining impurity content, recovery
rate, soil temperature and humidity after film covering, and cotton yield were comprehensively evaluated.
The results show that: 1) In terms of mechanical properties, the A, B, and C films have at least 42. 8%,
33.1% and 12. 9% better longitudinal tensile strength than CK films. Among which, the A film has the best

mechanical properties, followed by the B film. Both films have the best mechanical properties at 15 pm,
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with tensile strength and less deformation, making them suitable for mechanized film production. 2) In
terms of recycling performance, with the increase of thickness, the impurity content of the plastic film
decreases and the recycling rate increases. Both the A and B plastic films have good recovery effect at
15 pm, which are easy to recover and contain less impurities. 3) In terms of plastic film materials, A plastic
film material FB2230 has excellent strength and anti-aging ability, B plastic film material FK1828 has good
initial strength and poor anti-aging ability, but FK1828 has better application prospect as a mixed material.
At the same time, FK1828 displays better effect on increasing ground temperature, and can promote cotton
yield. In summary, at a thickness of 15 um, plastic films that the main components of are polyethylene
FB2230 and FK1828. have better mechanical properties, higher recovery rate and less impurities. The films
can effectively maintain soil temperature during the planting process, increase cotton yield, and are
suitable for cotton planting and mechanized recycling.

Keywords mulching film materials; mechanical properties; impurity content; pickup rate; soil temperature

and humidity
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Table 1 Composition materials and thickness of different treated plastic films
Hh g/ . iy Ji5E /
b 3 Hb B4 Rk Ak H Hb RS BA R
o . JEJE pm o ) JE B pm
Treatments Plastic film materials . Treatments Plastic film materials .
Thickness Thickness

A-10 FB2230 10 C-10 S80%DFDA7042+20%FK1828 10

A-15 FB2230 15 C-15 80%DFDA7042-+20%FK1828 15

A-20 FB2230 20 C-20 S80%DFDA7042+20%FK1828 20

B-10 90 % FK1828-+10% B Jik 10 CK-10 DFDA7042 10

B-15 90% FK1828-+10% # i 15 CK-15 DFDA7042 15

B-20 90 % FK1828+10% B Jik 20 CK-20 DFDA7042 20
TE A LB LC o B R i3 FB2230.90 % FK 1828+ 10% 44 i .80 % DFDA7042+20 % FK 1828 fy Hi i 5 CK Ay i WE b B, b i 1

53k DFDAT7042, Ab#LLL“ 4% BRI " fr 4 . T 2l
Note: A, B and C represent plastic films with components FB2230, 90% FK1828+10% resin and 80% DFDA7042-+20%
FK1828, respectively. CK is the control treatment. The plastic film component is DEDA7042. The treatment is named with
“film name-thickness”. The following table is the same.
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Table 2 Longitudinal tensile strength and elongation at break of plastic film before and after

different treatments

W7 BB AT 3R B /M Pa W7 LA A/ %
b Longitudinal tensile strength at break Longitudinal elongation at break
Treatments HT BLRO HT B
Before lamination  After lamination Before lamination  After lamination
A-10 53.7 32.4 250 220
A-15 50.6 34.8 350 300
A-20 68.3 45.3 310 200
B-10 35.4 24.1 370 280
B-15 42.2 25.3 460 370
B-20 40.2 22.7 490 390
C-10 34.7 26.2 420 380
C-15 34.9 29.4 510 490
C-20 35.6 24.8 600 560
CK-10 37.6 28.6 490 380
CK-15 30.9 30.4 470 500
CK-20 30.2 15.9 630 351

T OB B[] 2 180 d, & 317 .

Note: O The lamination time is 180 days, Table 3 is the same.
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Table 3 Lateral tensile strength and elongation at break before and after mulching with different plastic film treatments

W ZEH7 A58 B /M Pa W7 2%/ 04
fb Transverse tensile strength at break Transverse elongation at break
{reatments HRL HBUR BB LR
Before lamination After lamination Before lamination After lamination
A-10 19.4 8.1 680 262
A-15 28.7 9.6 800 319
A-20 31.9 12.1 890 391
B-10 23.7 15.4 530 500
B-15 28.8 23.3 560 570
B-20 34.0 21.5 600 550
C-10 16.4 12.6 550 475
C-15 19.0 22.5 610 700
C-20 27.3 16.5 740 573
CK-10 21.1 17.3 700 653
CK-15 25.8 19.3 830 730
CK-20 28.4 13.1 880 515
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Table 4 The impurity content and recovery rate of different treatments of plastic film %
b B EE mEiEs b EE mEEs
Treatment Impurity rate Recycling rate Treatment Impurity rate Recycling rate
A-10 92.1541. 00abc 84.40=1. 25d C-15 91. 654 1. 25abc 90. 30=4=1. 29abc
B-10 92.5440. 89abc 85.73+1.42cd CK-15 92.2941. 75abc 83.36+1. 30d
C-10 93.54+1. 10a 84.58+1.99d A-20 89.34+1.47¢ 92.2040.92ab
CK-10 93.0540. 94ab 78.28+2.60e B-20 88.88+ 1. 64c 93.95+1. 64a
A-15 91.6041. 35abc 90. 54+ 1. 03abc C-20 89.7140. 94bc 93.15+2. 32a
B-15 90. 354 1. 12abc 91.7941.61ab CK-20 90.564=1. 20abc 87.62+1. 58bcd

T U R O I R R 227, AN [ - B AR Ak B ) 22 7 3 25 (P<<0. 05)

Note: The data is presented in the form of “mean £ standard error”.

G

Different letters represent significant differences

between treatments (P<Z0.05). The following table is the same.
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