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Effects of Different Degradable Films on Potato Yield and
Degradation in Dryland Area
LIANG Weigin, GUO Liming*, LI Jiming
(Anding Agricultural Technology Extension and Service Center, Dingxi, Gansu 743000, China )

Abstract: Black biodegradable plastic films 6, 7, 8, 9 and 11 were tested using regular black plastic film as a control
in this experiment to study the degradation characteristics of the biodegradable films and their effects on water
conservation and yield increases of potatoes in order to clarify the degradation of different degradable plastic films and
yield increases in potato production, reduce the pollution of plastic flms on soil and rural environment, and realize the
sustainable development of dry farming in Anding Districts, The effect on moisture preservation, dry matter
accumulation and yield of each degradable film was not as good as that of black film mulching (control). Degradation
occurred to some extent in all biodegradable plastic films, but the degradation did not reach the complete disintegration
stage and the complete degradation stage. Of all the biodegradable plastic films, biodegradable plastic film 9 gave the
highest yield, 36 261 kg/ha, decreased by 4 078 kg/ha (10.11%) compared with the control. The biodegradable plastic
film 6 came to the second place, with a yield of 34 128 kg/ha, decreased by 6 211 kg/ha (15.40%). The biodegradable
film 11 performed the poorest, with a yield of only 27 756 kg/ha, which was 12 583 kg/ha lower than that of black film

KB 2018-04-07

EEWHE: Hifrg D88 BB 5O /R H (20160058) o

EERIN: PHEE(1975-), Lo, RN, FEMNFALMF AN TAE,

*1#{51E#& (Corresponding author ): F8EZHH, 20, FEENFLAMF AR TAE, E-mail: adgljim666@163.com,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



274+

R SRE, H33%E, H5M, 2019

mulching (control), with a yield reduction of 31.19%. Therefore, the degradation mechanism of biodegradable films and

their effects on potato yields should be further studied in Anding district in order to reduce plastic film pollution.

Key Words: dry farming area; potato; degradable film; yield
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Table 1 Effects of different treatments on potato phenology

b3 i (DM) i BB (D/M) B (D) TFAEH (D/M) Y (D/M) EFH()
Treatment Sowing Emergence Bud flower Flowering Maturity Growth duration
6 =
FERRIRG 5 . 22/04 24/05 17/06 29/06 12/10 141
Degradable film 6
57 10
FEfiRIR7 5 . 22/04 24/05 17/06 29/06 12/10 141
Degradable film 7
SR AR 8 5
FERRIRS 5 . 22/04 24/05 17/06 29/06 12/10 141
Degradable film 8
2. =3 9 =N
FERIRO 5 . 22/04 24/05 17/06 29/06 12/10 141
Degradable film 9
115
FEE I 77 22/04 24/05 17/06 29/06 12/10 141
Degradable film 11
R (CK)
Black film full 22/04 24/05 17/06 29/06 12/10 141
mulching
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R2 AELEX T EEKELTUHIFNE(%)
Table 2 Effects of different treatments on soil moisture
H T THERI TEM TR LieiR ]
LA Emergence Early flowering Starch accumulation Harvesting
Treatment 0~10 10~20 20~30 ~F# 0~10 10~20 20~30 ¥y 0~10 10~20 20~30 -F¥ 0~10 10~20 20~30 -~F1y
cm cm cm AVeTage cm cm cm AVeTage cm cm cm AVer‘age cm cm cm Average

6
FERRIRG 5 . 128 12.1 107 119 115 108 9.7 10.7 121 114 102 1.2 115 103 9.7 10.5
Degradable film 6
43 75
P IR 77" 125 11.8 103 115 112 103 9.2 102 11.6  10.8 9.7 10.7 103 9.5 8.4 9.4
Degradable film 7
52 =1 8 =]
FERIELS 5 . 126 122 104 11.7 114 105 9.6 105 11.7 10.8 9.4 106 112 10.7 9.5 10.5
Degradable film 8
AR 95
FeitiRo 5 . 132 125 11.6 124 124 11.7 112 11.8 122 114 103 11.3 11.5 104 9.8 10.6
Degradable film 9

115
e 2 ? 11.8 105 9.7 107 107 101 93 10.0 115 103 9.4 104 102 9.3 8.1 9.2
Degradable film 11
REEPEE(CK)
Black film full 135 128 119 127 127 119 112 11.9 125 114 105 11.5 11.8  11.2 103 11.1
mulching
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10.4% , % M40 4 3 35 (CKO AR PR 1.1 A 4345
FEMCAR I, VAR O S Ab Bl A i f, FH R
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3 (CKARFEIR3.2 Co FEMGRIT, DAREARARE9-5-4b 7
i, 203 °C, B E SR (CK)AbHE
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F3 TEALEI T ERERZNE(C)
Table 3 Effects of different treatments on soil temperature
R THENIH TERT S Wk
g Emergence Early flowering Starch accumulation Harvesting
Treatment ; X . R
\/i.( MZ AT MZ A Vil
10em 20 em 30 cm i 10em 20 em 30 cm ¥ 10em 20 em 30 cm ¥ 10em 20 em 30 em i
Average Average Average Average
R et 6 5
Degradable 18.6 16,7 153 169 238 21.6 203 21.9 245 21,6 204 222 19.8 17.6 163 17.9
film 6
FfNsE 7
Degradable 185 165 154 16.8 229 213 195 21.2 23.1  21.7 195 21.4 194 175 158 17.7
film 7
RiEfi IR 8 5
Degradable 18.8 17.2 16.1 17.4 223 208 19.2 20.8 23,5 21.8 19.1 21.5 194 18.7 165 18.2
film 8
R 9 5
Degradable 192 183 152 17.6 24.1 225  20.6 22.4 248 235 21.7 233 21.5 203 19.1 20.3
film 9
Ffi s 11
Degradable 18.8 169 156 17.1 217 203 184 20.1 22.8 207 19.2 20.9 189 172 153 17.1
film 11
R
7 (CK)
19.5 17.8 158 17.7 246 231 215 23.1 253 246 225 24.1 223 20.8 19.2 20.8
Black film

full mulching

115403, SEHh17.1 °C, BB 4R % (CK)
AEEYIK3.7 °C.,
24 A[EIRIERH AR SRR AT HE

ME AT N, 25U FRER BT AS R BE (1 R
fife, AR BRI R R AT 5 3 50 42 A 0 RN o 42
REF U, A FE ) g A A P B R A0 1 B K P 24 4
DIRERRIE 11 5 b PR e ) e B, 5 027 2
H, #2427 H28H, mfftiE8 He H; HikiE
FERRRE T SAb3E, R THTH, BEE8H S
H, #ifE8 13 H; =2 HEs S, e
WRETHI0H, BEEWESHOH, W28 A 16
H; BV e S, HSIE7H 130, @3
WE8H 12H, AIfHIE8 122 H S HIEKFARAR 9
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Table 4 Plastic film cracking stages of different treatments

Ak P (D/M) WU (D/M) fifE 1 (D/M) SEA A (D/M) SERFEAHY (D/M)
Treatment Induction Rupture Disintegration Complete disintegration Complete degradation
6=

Kbk 6 5 _ 13/07 12/08 22/08 - -
Degradable film 6
od 78
KR 7 5 ) 07/07 05/08 13/08 - -
Degradable film 7
od g e
KRS 5 . 10/07 09/08 16/08 - -
Degradable film 8
o 98
KRS 5 N 15/07 17/08 28/08 - -
Degradable film 9

STATSERS
R LL S 02/07 28/07 06/08 - -

Degradable film 11

RO (CK)
Black film full mulching

T —FORARREMR . FIE.

Note: — indicates no degradation. The same below.

R5 TREAEHMRRERE

Table 5 Film cracking grades of different treatments

Z4 K/ (em) Rift size

AbF O SR (em)
30 em L) I
Treatment 0~5 cm 5~10 em 10~20 cm 20~30 em Total crack length
Above 30 cm
R 65
FERRIRG 5 115 64 53 61 32 325

Degradable film 6

7 i 7 =1
R 7 5 _ 172 93 82 76 65 488
Degradable film 7
52 i i g 2
R A 8 45 147 g7 73 75 61 443
Degradable film 8
143 95
PO 83 57 62 25 32 259
Degradable film 9

115

FERRBL LS 186 102 83 91 75 537

Degradable film 11

AR (CK)
Black film full - - - - — _

mulching
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76 em; AR 9 54, K25 em. 30 em
DA 2 VRN Z R RS 11 5 4B, R 75 em;
HURSE BRI 7 SAb P, R 65 em; A2 A e
QS HIFEARIE 6 AL B, H132 em. A5 AbFR IR AR AR
1S BR BRK R, 2537 em; HUJE A7
P75 Ab 2488 em; FAKAT RN 95 AbHL,
32259 em, HAAANIE0~5 em B0 K/ N2, FIAHL
WRSLFNRRfRFE E B o
2.6 AESENSHRBLFIERZM

MFE6 AT LAF ), A FEXT Eh 48 B2 TV IR Y
SN AR A0 A 00 4 57 T (CROABEE . Wi LA RA A A
9 SAM IR N, 865 em, MBAAAAE % (CK)
SEFRAIG 1.6 em; HORFEARIL 6 S AbRE, AR a4
i (CKAMIIL6.5 em; FefIUEREARNR 8 S AbFH, %5
e S A 55 (CKO ARG 13.8 em, FABRBZEE LUK
RN O S AL F N A, 2077 ke/bk, BEA( AR
7 (CK) AL 3L 0.05 ke/bh 3 HUOR R 6 5 4b 21,
J20.73 kb, BORAA AN T (CK) AL FRAK 0.09 ke
PR BRI 11540 B, J20.62 ke/bk, 0ERE

AP 35 (CK) AL BRI 0.20 keg/Bk . HA 28 8 DL R O
SRR, 987 g, A AR T (CK)AbEE
2.5 g; HORZFEMBES SAbHE, J298.6g, #EB(M
LR35 (CKO AL 2.6 &3 oA 2 M I 11 54
L, E92.5¢, BEBRGOAMET(CKAFMEST7 g, K
SRV RARIE O S A R I 5, S 67.53%, ARG
AR T (CKOARFRIR 1.98 N F 40 a5 HYRRfii 6
SALHE, JE64.38%, AR A R (CK)AMHMIES.13
A ORI 115 A0, & 53.23%,
PR R R (CKOARFRAR 16.28 1~ H 4345 .
27 AREAGENDREFEHHI

MEET AN, SRR IR e
SR R (CKOARBE, DAREARIR 9 55 Ab B 7™ it fie
W, JE36 261 kg/hm?®, B ER(G A RAT 55 (CK) AL S,
774 078 kg/hm?, WM 10.11%; HRZEFEARIK 6
SALFE, R 34 128 kg/hm?, BB A %
(CK)AMFRU ™ 6 211 kg/hm®, W75 H 15.40%; 1
TRRBEARE 11 5403, 75227 756 keg/hm’, H5R
o 5 35 (CKO AR HE ™ 12 583 keg/hm®, 18K N

*6 AEAEIDREBZF RN

Table 6 Effects of different treatments on potato economic traits

e B (om) BARRPCEER (MR BRPCEE (kg/bR) BT (g) KHHE (kg) KREH(%)
& (em
" . Tuber number per plant ~ Tuber yield per plant Tuber Large—sized tuber ~ Large-sized tuber
Treatment Plant height . .
(No./plant) (kg/plant) weight weight percentage

[ A 6 5
HeRIRG S . 81.6 7.6 0.73 96.1 0.47 64.38
Degradable film 6
ca 7 =]
WAL 7 5 . 78.2 7.1 0.67 94.4 0.38 56.72
Degradable film 7
2. 8 =)
WA 8 5 . 74.3 7.2 0.71 98.6 043 60.56
Degradable film 8

0 5
RO 5 . 86.5 7.8 0.77 98.7 0.52 67.53
Degradable film 9
R 11
ks J 75.3 6.7 0.62 92.5 0.33 53.23
Degradable film 11
RO (CK)
Black film full 88.1 8.1 0.82 101.2 0.57 69.51
mulching
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R7T AELEXNSHEFFERNIT
Table 7 Effects of different treatments on potato yield

- /MK 7 (kg/60m?) Plot yield Yo ht (kghm?) B0 HABE = (kg/hm?) H7 (%)
- T Equivalent yield Comparison with Increased yield
I'reatment I i m - e/ | (ke/h )

Average (kg/ha) control (kg/ha) percentage

AL (CK)

Black film full 238.6 245.7 241.8 242.03 40339 aA - -

mulching

SRS

FERIRO 5 . 197.6 218.3 236.8 217.57 36261 bAB -4 078 -10.11

Degradable film 9

6 =
FERRIRG 5 . 198.3 2134 202.6 204.77 34 128 beB -6211 -15.40
Degradable film 6
i 8 =
FEfifIBL8 5 . 203.8 185.2 181.5 190.17 31 694 cdBC -8 645 -21.43
Degradable film 8
R T

HERRIRT S . 186.3 195.2 178.3 186.60 31 100 cdBC -9239 -22.90

Degradable film 7

AR 1145

FERRIRLL S 178.5 152.8 168.3 166.53 27756 dC -12 583 -31.19

Degradable film 11

T AR/NE RS FE50 53/ A BIE LE 0.05 F10.01 KV 25 573 B35 . SRATBIAE M 22 R T 2 H K
Note: Different lower case and upper case letters indicate significant differences between treatments at 0.05 and 0.01 levels of probability, respectively.

Comparisons are made by using the Duncan's multiple range test.

®8 ARAEMIREZNEBTHRTURRRELN

Table 8 Effects of different treatments on dry matter accumulation at each growth stage of potato

e 4 (g/hk) PP (/i) 2B (o/ k) TEMPLURII (g/hF) A (o/ %)
) Seedling Tuber formation Tuber bulking Starch accumulation Maturity
Treatment
(g/plant) (g/plant) (g/plant) (g/plant) (g/plant)

AR 65
KRG 5 16.1 62.2 126.3 261.2 219.3
Degradable film 6
i3 75
R 5 . 15.8 61.5 120.6 248.9 208.4
Degradable film 7

i 8 =
RefLS = _ 15.9 60.8 122.5 253.7 2147
Degradable film 8

FASE=
HERIAO 5 _ 16.2 627 1317 268.5 2265
Degradable film 9
% 115
R J 15.8 59.4 118.4 241.6 202.5
Degradable film 11
25 35 (CK)

Ao 16.2 65.3 136.3 279.3 237.8

Black film full mulching
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31.19%. GX/NX P RES R T 2200, F =
12.79 > Fooisio=5.64, FACPRRI2ZE54 B2 .
2.8 AEMEMSREESNETHTYRAEREMN

MESAIAE, Ly, SRE TR ERE
DIREARRE O S A iy, 2162 gtk SR
a3 (CK)AMFRARSE; FEHEIEAUY, SRS TR
TEDARERRIEE O SN By, J2 627 /bR, RS
B (CKOEMIR 2.6 /tk; AESEEIE AN, SEET)
JEFR R AR O SAb P R i, S 1317 ok, B
M AR o5 (CKOALFIR 4.6 /bR TETEMFRZI, o
FRETYF R R AR O S A A R, 2685 ¢f
Pk, #5455 (CK) AL PRI 10.8 gtk ; 76 B
W1, TR TR R AR O S A R R
JE2265 oMk, BBREAAIE T (CKOAMIEYIE 113 g/bk.
34 %

oK i L 2 g o7 Ak X T R B R ) 5
PR — RIS, A I v MR ) S
e, W R RO B A BRI, e
X AR AR 7 AR E RO R 32, MR fR 30 . 3
L B AEE FE X RO K TR A TR
Mok, HH A TR FH o Bl o 3 4 fef SR B
W3 IR RSN Z B . InloE, 3 a1 B LS
YRR RS I e, ST JLAESR, 2 iRAz =)
FABGRA P T & AR fR S, WnSeRefn . 2Bk
f i . SR AE, T AMR . RS S
AT 7 R BB, o KWL . =
INEEANTR] T 525 | IR T AN ] R e B P 3 A P e
XTSRRI RO AT RELL A 3%
1o ZIRIRT | R 22 M SRR IR A BR A R AR
PR A YR ARmIEe S 75, 85, 95 11
5 SRR AR, DA R A R A X R, ST R
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