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Degradation of biodegradable mulch film and its effect on the yield of processing tomatoes in the Xinjiang
region

SU Hai-ying', BAO Zhe™, LIU Qin", DONG Dao-rui', YAN Chang-rong*, LEI Hai', XUE Ying—hao®, XU Zhi-yu*

(1.Agricultural Resources and Environmental Protection Station, Xinjiang Uygur Autonomous Region, Urumqi 830049, China; 2.Rural
Energy and Environment Agency, Ministry of Agriculture and Rural Affairs, Beijing 100125, China; 3.Agricultural and Rural Department
of Xinjiang Uygur Autonomous Region, Urumgqi 830049, China; 4.Institute of Agricultural Environment and Sustainable Development, Chi-
nese Academy of Agricultural Sciences/Key Laboratory of Prevention and Control of Residual Pollution in Agricultural Film, Ministry of Ag-
riculture and Rural Affairs, Beijing 100081, China)

Abstract: In order to investigate the biodegradable film degradation properties of polyadipate/terephthalate (PBAT) materials and their ap-
plications for processing tomatoes in Xinjiang, different PBAT biodegradable mulch films, common polyethylene plastic (PE) mulch films,

and bare land were compared. The experiment using biodegradable film was carried out in the main planting areas of processed tomato in
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Changji City, Xinjiang. Degradation performance of biodegradable mulch film and its effects on the temperature, humidity, and yields of to-
mato were systematically analyzed. The results showed that the biodegradable mulch film of Shandong Tianye began to degrade around 50
d, and that of Shandong Qingtian and Lanshan Tunhe began to degrade around 65 d. The degradation area of processed tomatoes could
reach 60% during harvest, and the buried part in the soil was basically degraded in the first ten days after harvest. The three biodegradable
mulch films of Lanshan Tunhe, Shandong Tianye, and Shandong Qingtian did not have fracture and adhesion problems during mechanical
filming, which could therefore meet the requirements of mechanical film mulching in Xinjiang. Compared with traditional PE film, the
average daily soil temperature of PBAT films was 0.81 °C lower than that of the PE film before the biodegradable film began to rupture, but
1.13 C and 1.94 C higher than bare land, respectively, indicating that the biodegradable film has good soil insulation performance before
cracking; its effect is equivalent to the effect of PE film. The permeability of the Shandong Qingtian biodegradable mulch film was 210 g-
m~+24 h™', which was higher than that of the Lanshan Tunhe and Shandong Tianye biodegradable mulch films, the values of which were
much lower than the national standard of biodegradable mulch films. Shandong Qingtian biodegradable mulch film increased yield by 6.0%
compared with PE film. The biodegradable mulch film of Lanshan Tunhe increased yield by 2.4%. The difference in yield of tomatoes be-
tween the two films was not significant (P>0.05), and the yield of tomatoes for Shandong Tianye biodegradable mulch film decreased by
13.3%. The yield, output value, and net profit of the two tomatoes of biodegradable mulch film of Lanshan Tunhe and Shandong Qingtian

were the same as those of the PE mulch film. There was no significant difference, indicating that the biodegradable mulch film is economi-

cally viable in the production of processing tomatoes in Xinjiang.

Keywords : biodegradable mulch film; processing tomato; degradation rate; yield; benefit

20 THE20 8O AR , Hbu BT iR ZEARAE 48T 1 H
U LA B BT T HE B AR R LB RO HLR A F &
50, M 55 B RAG ) T 2 KR, 2017 5T
S I 55 B TR 379.78 J7 hm?®, MR 21.9 U7
U, o 4 ] B f B 15.3% , 24 ] i s {2
b oE AL AN N UK /s

SR, AR o0 B} b A i P 5 B e ok P A 1
Hh kgl Bl B AR BRI R A T, R P i A T
SO o 3 A A 57 e A 0 A T RS 1) 32 20
JE LMK % B R 2 M (LLDPE) 5 AIK %% i R 2 I
(LDPE) , 43 F 45 F Al  Fa , [ sl D8] 52 i v i 6 H ]
e T W, AN A3 il JEE — Y ) ) A6 , o DR v L, (]
WO AR A 3 ORI R R0, SR R AR
FE Y PR U A K S RS A 1) ds
B BELAS , - $9EPL et 3 R 3 o M AR AT, 3 I o o
RO TR 4 A i S EL AT 5 PR SR 4B,
A3 T AR RSO e R 7 5 R o TG R B
HL ik = A 2R B 1 ORI T T B R4 S, B A A
JF FHFREE A TR0 1) 4 A ) o it b B ™ i, B2 AR
T SB35 A 7 DA S AR R A Y B
Rigtz,

A ) R fie b RS 48 7E A SR FRBE Rl R AR
A PRI 88 A 1) — 2SR RHRE IS . AR 2B Wy 5 £ 0 LT
FEFARZE B 2¥e How SO AE AR P o A
Y AT LA G it AN 2 5% IR 7™ A 2 45 5 W (A AR 43 F
EE& Wi oy F RALBIRYY . DA A " Y
— 616 —

I it 1 5 114 B R 0 2 e R —on i Ak B i (PBAT
A )7 B IRTE (PHA) B C N TS (PCL)! B %
BT RRBR (PHB)"F A fb fie 3 SR - R h i 7. 14 i
(PPC) A, X S8 5 40 W) i AE A SR A h RS AR P fi
R A IR e A ™ 00 ol — S A R K
H R, 44 P R A b 5 € 76 b B 4% DA 02 R
LA R VR A NPT g TR B F 5T L B
5% % I AE W e f b RS B ek /D - BRI TS s HLA IR
T ORI A VR A RN G 7 A A 0 (LR A b
7 55 5 1 2R e ek A B P 0 7 i 1 1 Dk A A7 7
255 X AT RESE H TAEYRNZE Ry =X K S AX
IS S A S AN TR) 3 B P AR SCGE 3 T R LA
PBAT Ay J5U} 4 4 25 W 5 A IS0 5 Jn T2 = 1% 1
RS , RN AL D B B I TR/ A AE R R F
J7AR R R LR A R, A AR R A RS )
AP

1 #B5E7E

1.1 ARXER

RIS XA TR 4 B /R F A XS % A IR M
BT, M KL A B MENE R B R 2% . A
SO BT TR BN S, s Ad 2 RV XA, H A
R RGPS ARGFAE , RN K FTELBRK , EFR
O REIKRR D 28 kA RORAR R 22 H R 2R,
ZAEERUR N 6.8 C, URAFRZE N 42.1 C, HEL
250 13.2 °C, M vt e e IR 42.0 °C, % S e PR A ik

http://www.aed.org.cn



IR, S5 BTSN TR AN PBAT 42 A W Rt A b I TT A7 14

202078

H-38.2 Co ZAEF-IFE/KEH 180.1 mm, ZK K L H
2390 mm,
1.2 iRE# Rl

A= 0 o itk T 2 JORE O 3R ) R/ R R
T ER(PBAT) W [ = AN 5%, Hedr il 1y o o] A 4
fif MU IEORE A B 7, 1L AR R M A= ) A e SRR B
J7AR AR AR HH A ) 4 i b B8 L e 9 A 0 L 3
R YRR P B S ENR 1TR .
1.3 R

KB E ML X L33, 13 3 Fh A W K i stb
338 3R 20 SRL (PE ) $th IS 01 538 4 35 (N7 )
e SAALBR, B F N 1 AN86 X, BEALHEST , 3 K
L5 IX, IETE 125 em, MR 28 217,
28 AT 30 em, ZE[E] 4T [A] FE 120 em, #RFE 20 em.
BB Rk RN TR, RS AR B A A SRR, A
RS R HT A T

20184 6 H Wl Hpfk—uk, FEPBRE A4 RAIK
JE — A AR T T R A AT 9k
THERE , 20184E6 H 1 H—8 A3 H , &7 d Ef7—
W, it BB N 300~375 kg - hm2, P,0s 300~375 kg -
hm™,K,0 375 kg-hm™,
1.4 MIRIBEFR R A%
1.4.1 Hb R 1 g

R 224 bl S 152 S B 0, )P R AL
A5 1 R 55 A oMb 0 3 A2 5 R AR AILAE M K
I b AR BT R L E AT E RS TN B A
AELEWT ARG 3 S5 L
1.4.2 ¥R ERE

Fie B 5235 S R 1T <052 UL T B0 3i ) (TSBN
9787502936907 ) H1 & T Hiu il A I 2 K, R IR EE H
Sl SRRk R B ORS 0.2 °C) |, B IR
10 em, £ 60 min ics# 1 R EHE 3R EL /a7 H
SRR BT
1.4.3 {RuVERE

iR, B #5  PERME W3/060 7K 25 <385 i3 ML , )
RSB M 0.01 gem™-24 b, AN 3IRE R, 4>
M6 RTINS, UL RS e (i iz B i B R %
1.4.4 Hb BRI Dl

TEB S HT 30 d, 4 10 d WL 1 7%, i85 & SR,
Hb SR AGLIR 10 CR 5 1 IR 5% | ol R A B ]
RIS 2 2 4% A B0 DL R R B | I 1 5
R f AR OO0, B S SR S G B 3

AR SRR AR B B i 5 FRTNTR - A~
b 3R AN A 3 [ UL A, RS A 3 9 S
WA, 1) [ HE R A7 A5 BEAH (50 emX50 em) o 3%
HESUOR 0 i o 225K, e A AR M i — A EE &2 rp 37 [
SE UL e 0 B, 2 T A A b 2 T 5 s R
WEFABRE] 5 m A2 A7 LS 1%

FEVEYISCARRSS | LI 45 Ak BN X 28 (i ) T | A 3
FBE A A A, A S HE AR B AR S AP A1
1.4.5 fin TR 5 bk

XN T AR T A B B A, A W H LN
X 50% Lk bR wkIEAAE B bR . RS Ab B
3L B A0 M, 5NN PR 3 R A R 15 A
DU 7 i TS B T R o . RR T A S I A
TERAR DX e BG4 252 5 M0 13 ik 1A 7 Bk S S 450
(RN A2 o 38 3 R A S BRI T3 700 SR S A T R A
AR AT R S R . AR R A B A
J5 H s OB AGE P A i R4 T R TS I
HARHE Ve BR R S B AR . Horp ve &
iR 8 A PR I v, 2 A AR iR R
FE R R B R — R 7
1.5 imSH

B % F Microsoft Excel 2010 F 44 #1 SPSS 11.5
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Table 1 The information of biodegradable mulch film

Pk Pia, LR G T KL 1] Maximum tension load/N
Mulch film types Colour Thickness/pm Width/em Y\ i) Fit 1A GB/T 35795—2017
W L] b g B 9.2 125 4.1 1.7 >1.5
LAY FH i B 9.8 125 4.2 — >1.5
LLAR R HEF i B 6.8 125 22 1.6 215

PE HiL il B 10 125 — — 1.6

http://'www.aed.org.cn — 617 —



R FRSMEFIR-HE37E5-F4H

e A FR () B FLBRAE UEA T, BRI IMK -3 72 b fl55 7
S TALALEA TR, B U A B 1B 3 28 (125 em) , 8
Je R FN X T2 R A7 4, MR 25 R B, 3
ol £ 0y 65 St e R AT 7 e i 35 R s BT 2R
R4 S5 (A B, ARV IBUR] , 5 PE b LA — 3, R4
P68 fife b FEE 56 4 BB A% 6 K B BN 1 3 i A i R v
MBI SR
2.2 HE 400 B iRt B X b R A B2 M

W 1 AT, IR 5 %o AR FH A R 1 B e R
AT L) R I IR R, SRS i TR AR Y
AEYIER, SRS e (6 A L aIwT) , Hifsi
i P R AR TR R, 20 B AR R
ST A T B A PO 5, 3 T B2 oy T R AR T
Fe WA B 28, KA G 8 H IR 2, B8t
B A o TSR 55 A T AR H T
AR R KBRS R, B R .

TE6 A 10 H Z Rl 46 d, 5 5% sk 55 A0 1, Hb
R 5 A T i R b R BRI N T 17~79 °C - d,
I 2R A M 00 s 30, e B 5 o - 39 R LR R AR T
57~158 C+d, X 7843t B AS B fa7 B FH 2 75 184 Vi R
ST, B IR SR B AR A A S 1 1 R
REX 55T PE M, [RI, AN [R) Az 400 6 fige b J55 ) 14 Yk
WAFAEZE S, Ho L 2R 375 P A 0 5k e S T A A
LEE
2.3 4P AR PR RO R R 45 1

PRI e b I 55 10 ) — BRI R, AR YR i b
R F AR A B Rt 22 5, 5 PE HBBAH L, Jnef sk
BRI A HETK A3 TR S A 0 o i b RS et 1
— AN E T P2 5 A ) i b K 1

281
241

20

H ¥J3 Daily temperature/°C

v

161 . , .
- WEIER — AT - - INACKREY

PE - R
O n O~ F —~ > < — 00 v Ao a
TTTTYTYSTY9 TSI TdTS
<t v Vv VN O O O O > X
S O O O O O O O O o o o o o o o

H HH Date

B AEEMEFEBEBSTMIER T IEEE
Figure 1 The soil temperature of processing tomato

under different mulching films
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Table 2 The yield of processing tomato under different b 7 26 2 TR Ty e R VE W A K R
biodegradable mulching film
o PRRREC PR RURPTRE 3 ANEEY MR AR = T m T m R
'l‘reatme;nts Fruit number  Fruit weight  Single fruit Yield/t- hm™ Table 3 The quality of processing tomato under different
per plant per plant/kg weight/g biod dabl lehing £
B 82.7a 44a S4a 12754 lofegradante mirching m
IR A 64.8be 3.7b 56a 132.0a A BR e Rk HiRR I
Treatments  Total acid/% Total sugar/%  Sugar acid ratio
IR KRB 55.0¢ 3.0¢ 54a 108.0b -
Y WEIL TP 037D 22.23h 4.79 12.9
PE Hlfj5 69.2h 3.4bc 50a 124.5a o
INZRGG OB 0.39b  26.65ab 5.37a 138
e A 35.8d 1.8d 50a 64.5¢
INARKEFHIE  0.40ab  24.32b 5.08a 127
L PSR NG 5 R ROR A IR 2253 5.4 (P<0.05) Rl PE Ha 8 0.4lab  25.75h 5.68a 138
Note: Different lowercase letters indicate significant differences -
among treatments (P<0.05). The same below. s AR 0.46a 32.11a 4.69a 10.2
R4 FEMIBMEFSLRBYRMATIENGIT hm™)
Table 4 The input cost for processing tomato in Xinjiang region (10* yuan-hm™)
AN FHIH AN T R iz b A 1T 1
Lb3p Agricultural material input Leasehold and labor Harvesting and plastic recycling &3
Treatments et Hb Filr ez K 551 A Feid sufgEEny  Total
Fertilizer Mulching film Germchit Pesticides Water and electricity Labor cost Leasehold cost Harvesting  Plastic recycling
WIS 0.36 0.25 0.48 0.075 0.27 0.45 0.6 1.05 — 3.53
ARG HAHE  0.36 0.27 0.48 0.075 0.27 0.45 0.6 1.05 — 3.55
INARKEFHIE  0.36 0.19 0.48 0.075 0.27 0.45 0.6 1.05 — 3.47
PE Hi i 0.36 0.09 0.48 0.075 0.27 0.45 0.6 1.05 0.045 342
Fr A 0.36 — 0.48 0.075 0.33 0.6 0.6 0.9 — 3.35

R 2 22 SR, — N 0.6 J7~0.9 J7 J0 - hm ™, M [ 2% 4y 0.045 J7~0.075 J7J6 - hm ™, e BE 4 F AR AT . R,

Notes: The difference in land rent is relatively large, generally between 6 000~9 000 yuan - hm™, and the film collection charge is 450~750 yuan «hm™.

The data is calculated according to the low value. The same below.
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Table 5 The input—output for processing tomato under different biodegradable mulching film

Lh T BT IE - hm™ JrE 7= /7 J6 - hm ™ AlFE/JT 6 hm ™

Treatments Total inputs/10* yuan -hm™ Yield/t-hm™ Total output/10* yuan-hm™ Profit/10* yuan+hm™
A LT T 3.53 127.5 4.97 1.44
LLUAR 355 b 3.55 132 5.15 1.60
LI ZR DR b 3.47 108 421 0.74
PE Hifii 3.42 124.5 4.86 1.45
& A 3.35 64.5 2.52 -0.83

5 AR B AR % AR AT LA B I S 0 8 L AR 0L
S, DI 3 o i - B K BRI, 2 1 35 40 A K
L HE L ), B 2k B AL AR, Bl A
PE Hi 505 FH 4 79 AS W7 388 o, 7k B 52 B0 e ke i
SR DX A 9 A A S R A 7 T 5 S T
o AW A R ELAT 5 PE MR A AR IR AR K
RO, PR KT 5 PE MBI AR XY, B A A SR B AR A
e,

[ A4 R AN TR) T 52 140 A= 00 e fik e o2 fe 12 R ik
HES . ARUFFERM 11 K A= Y 5 A b A 0 s
50 d A2 A7 FF AR R, LR 3 FH R L v Jn A 40 e fit b
JEAEBNR 65 d e A FF IR A , 70N 17 750 WS AR 0T e fie
T AL RE A B 60% , Y 3K J5 19 10 F 1Ay 3 4= 340 JL A
BAf o BN B SE 9T — RO - W R A R B - A
BN 30~40 d JF i B4, 90 d LU RIEFUZ#R , H
JEE P85 R 1 O A R e P o TR e I Y SR FL IR
Sk JEUASH P AR A A W) 6 i b S B E 17~22 d SR E A
WM, 60 dJ5 BTk AR, 130 d 2247 3 AR 2L
1. LA PBAT U i) Az 40 R i b B35 S 300 T -
A AR A ISR 5 LR O SR 1) A 0 8 i b S, AR BF 5
HiF S 1 65 d 0 A5 W 9% A i R R 805 6 L B B R R
FAE TN AR TR

- MR R R A e R R AR A K R R
HEERE T, 4 A5 ,0~10 em 4 )2 1 X0
TSR R BB M . 51550 PE H iR
AH EE , A 40 e it b ST G 10 28 22 iy H -2 4 3 7 A1
T3 5 0.81 °C, A Lk #8 Hh 4 B 5 113 C R
1.94 °C, i1 T 85 i T2 i i 0T B AR S 8 KO
U e 28 P L 30 A BT 25 G 0, = 39 308 8 2 s
SRR 1A= 0 e St b S AE T 28 2 i - S R TR PR BB AR
U, 55 PE MR FAH Y, 5 H B S0 i SO
8459 — 5, PO b B 56 RE Y 4 A AR

vHE 134,37
i R

— 620 —

55 PE MU BSEAH L, AN TR 5 5 A b 7 55 1 (m
AT i AR AN TR LU AR T AR 0 G fiff b S
6.0% , W5 111 ol T A= 49y Ko e b 3 7 2.49% , AN N
THEM R ZERARE (P>0.05) , 114 KB 4= V) [ i
MBI TR A0 13.3% ., XIFEECIRRST K 30 A W) e
fife b IS 55 BB O R KB ™ 18.7% , W 55 T PE M (1
B2 (17.7% ) 5 A0] S A8 & IR i A ] 2R Py
fife 1t T 5 A AL 5K P b S 7 ek 5 2.8% 5 B AR
U B0 2 ol A= 0y 8 fie b RS 7 T 0 48 S 2K P R R
20% VA I, 325 5 F PE M1 6.3% , X F 22 55 1) L A
AT BE A VR A SR BRI VD 2 X S A 85
FAFEAT

N7 FH 4 A 0 e ik b RS 2 i D b R % 8 95 e i)
BRI Z — AR A 7 AT BRI B,
THARAFTE AR W)L, [ F T 208 A 40 Rk fige b B 1
MARE L A = T2 9, 45 o i B, R
A% U HOE B R B X R DR R R 1 & R A
W) 5 i b JS, DG A2 R I N AR b A T 2 R T Y
KU, e B A AR AR ARSI
Ly e AT R L A4S R T R A 0 i R P A e i T
FeMiA AU FRATATHY A AT AT

4 #ig

(1) JEEEEN 8 pum 2647 1 A5 ) ik i i J5E R 005 5 A2
BUBBAE Y (225K, BE SR 5 PE M AR R] , 7878 AR
b3 AR R A B A S b BT 2 B S A )

(2) 3 Fofr A= 40 e St b JBE 7= i B SR 6 386 TR £ 7K
A 55 PE HuJBEAH EL A 22 5 (A SEAH 12 T %ot A4E
KEH R, EFM R, 50%~70% A= P ki
JE T R At L o B T MRS 28 SR USCAIL BB 1 L 1Y
KA B TN iR MOl A5 3 R i

(3) e B i Bl A ST 2 A
Fl BERS (R UE 5 A B 4l A3 0.74 J7~1.60 J7 G, w1l
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