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Influence of Different Plastic Films Mulching on Weed Diversity of Potato
Field in Wet and Cool Mountainous Area of Weiyuan County
GAO Yun, ZHANG Jianming*, ZHAO Xin, LI Mingxia

( Dingxi Lintao Agricultural School, Dingxi, Gansu 730500, China )

Abstract: Field experiments using variety 'Longshu 3' as plant material were conducted in 2014-2016 comparing
colorless biodegradable film (BF), white and black interphase film (WB) with ordinary polyethylene film (control) for their
weed inhibition effects in order to identify the plastic film suitable for use in potato field in wet and cool mountainous area of
Weiyuan County. Compared with the control, the inhibition rate of WB on all the kinds of weeds was 22.4%-97.5%, and
the weed inhibition rate of BF was 3.8% - 92.5%. The differences in Shannon-Weiner index and Margalef index of the
treatments and control were significantly different at 0.05 level. Though the average yield of potato field was reduced by
WB treatment, the weed density of potato field was reduced greatly by BF with WB. Considering the yield and weed
suppression effects, BF is more valuable for extension.
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Table 1 Classification standard of degradable plastic films mulching
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Table 2 Degradation rates of different plastic films mulching at different growth stages of potato

& HBEFE EERENIS ] BB i NN JREIY
Year Film type Vegetative growth Tuber initiation Tuber bulking Maturity
WB - - - I
2014 BF - I II I
CK - - - I
WB - - |
2015 BF - - It v
CK - - - I
WB - - - |
2016 BF - I I I
CK - - - I

22 AEIAIETZE R ISR

2015 4E K LA AT 8 BL 10 J& 10 F, 2014 Al
2016 4E L O R 11 )@ 11 A, 4 2015 4F 2 5
(Euphorbia helioscopia 1.) (£3) . 3 4[], WB #l
BF X 4% 50 %8 3 () 5% Wl AH X CK K HRAE 0.05 7K F- 3%
g 25, HH /NG (Cirsium setosum (Willd.)
MB) . M 3k %W (Amaranthus lividus 1..) . P& &
(Euphorbia helioscopia L.) 3 Tl 4% FLAEAS [R] 4F [8]) A A
[ Ab BRI FRE B, 3T X 5 3 il 2% B AR S il
FAEREA %, B A (AT DL Sl ) % e il
TR IEMR A AR, TR — e P
RO . WB X 25 28 2% B A A I R AE 22.4%~97.5%
BF () 2 BE4M 2K 4 3.8%~92.5% , WB Xf Hh— i
(I 5 2 BF 19 0.2~6.5 %, 47 €0 b 5 1% 2 o
TSR 2 s T
23 ARAEXHREZHFER N
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FEVERERE O 5, AR SXTHEAHEL, 2 b BN 4%
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% WA [) o, B 5 A 552 i FH (1) 232 5 14 2 A1 15 D o
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Table 3 Effects of different plastic films mulching on weed density and weed inhibition rate

4E PRV S IRFBEE Weed density ZRFMHI (%) Weed inhibition rate
Year Weed type WB BF CK WB BF
B2k Stellaria media (L.) Cyr. 10.5b 121ab  18.0a 42.0 33.1
IKEFZE Chenopodium glaucum 1. 4.1b 7.3 b 95a 56.8 23.2
Y3 Sonchus arvensis Linn. 3.4b 3.1b 6.4a 46.9 51.6
FEWIR Galium aparine L. var. tenerum Gren 03¢ 3.1b 72a 95.8 56.9
014 €4 Convolvulus arvensis 1. 0.2¢ 35b 8.1a 97.5 56.8
JNB Cirsium setosum (Willd.) MB. - 2.1b 27a - 222
I3k Amaranthus lividus L. - - 2.3 - -
% Euphorbia helioscopia L. - - 2.1 - -
YL Taraxacum mongolicum Hand. —Mazz. 03¢ 32b 8.1a 96.3 60.5
3 Capsella bursa—pastoris (Linn.) Medic. 02¢ 29b 78a 97.4 62.8
BT Echinochloa crusgalli (L.) Beauv. llc 3.5b 6.8a 83.8 48.5
B2k Stellaria media (L.) Cyr. 11.1b 134ab  140a 224 6.3
REREE Chenopodium glaucum 1. 40b 5.1a 53a 24.5 3.8
EYEZE Sonchus arvensis Linn. 25b 3.1b 4.1a 39.0 24.4
FEIRIR Galium aparine L. var. tenerum Gren l.lc 36b 52a 78.8 30.8
HiE4E Convolvulus arvensis 1. - 2.1b 29a - 27.6
20 JNB Cirsium setosum (Willd.) MB. - 15b 3.7a - 59.5
13k 5 Amaranthus lividu L. - - 2.6 - -
AN Taraxacum mongolicum Hand. ~-Mazz. 33 a - 43a 233 -
3 Capsella bursa—pastoris (Linn.) Medic. 03¢ 2.8b 6.8a 95.6 58.8
BT Echinochloa crusgalli (1) Beauv. l4c 3.9b 79a 82.3 50.6
B2k Stellaria media (L.) Cyr. 100 ¢ 12.1b 18.0 a 45.4 33.9
WREEZE Chenopodium glaucum L. 35¢ 42D 8.3a 57.8 49.4
i 3E3E Sonchus arvensis Linn. 2.6b 4.1 ab 6.1a 57.4 32.8
FEPRR Galium aparine L. var. tenerum Gren 1.1b 45a 53a 79.2 15.1
HHBEAE Conwolvulus arvensis L. 2.1b 2.7h 6.3a 66.7 57.1
2016 JNB Cirsium setosum (Willd.) MB. - - 2.5 - -
W3k & Amaranthus lividus T.. - - 3.1 - -
PRI Euphorbia helioscopia 1. - - 2.4 - -
WiADE Taraxacum mongolicum Hand. ~-Mazz. ~ 1.5b - 34a 55.9 -
3 Capsella bursa—pastoris (Linn.) Medic. 0.5¢ 3.1b 6.7a 53.7 925
LT Echinochloa crusgalli (L..) Beauv. 0.9 ¢ 2.7b 5.6a 51.8 83.9

e TR ERE R Z 715 0.057KF, TR,

Note: Means in the same row followed by different letters indicate significant difference at 0.05 level. The same below.
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Table 4 Biodiversity indices of weed communities under different plastic films mulching

Shannon—Weiner 1545 Margalef & & & 4541 Pielou $42] 5%
i Shannon-Weiner index Margalef index Pielou index
Year
WB BF CK WB BF CK WB BF CK
2014 1.35 1.42 1.70 3.33 2.70 2.29 0.45 0.38 0.39
2015 1.24 1.44 1.72 3.16 2.52 2.23 0.39 0.40 0.43
2016 1.24 1.32 1.61 2.90 2.57 2.13 0.40 0.38 0.38
Sy Average 1.28b 1.39b 1.68 a 3.13a 2.59b 222 ¢ 041 a 0.39 a 040 a
30 —+— WB
25 HECK
~ £
T3
%2
® 215
T 0
5=
"
5
0
20/05 20/06 20/07 20/08 20/09
H#A(D/M) Date
Bl REAIRFER [ B 3 22 B 1 28 BE 0
Figure 1 Mean density in different treatments and different dates
x5 ARMEBENDRESENFMN
Table 5 Effects on potato yields of different plastic films mulching
WB BF CK
4
Year FARRZE 4 (No.) P (kg/hm?) FARRZE B4 (No.) 774 (kg/hm®) FARRZE B E(No.) 74 (kg/hm?)
Tuber number per plant Yield (kg/ha) Tuber number per plant Yield (kg/ha)  Tuber number per plant Yield (kg/ha)
2014 104 a 73545 b 11.8 a 74038 a 120a 74412 a
2015 9.4 b 69381 b 109 a 71942 a 11.5a 71840 a
2016 11.6a 73250 b 125a 76 550 a 124 a 75975 a

T Al —A7 [l — AR A B BB A [l P R 3R AL BRIAT B 28 5%

Note: Means in the same row and the same trait followed by different letters indicate significant difference.
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