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Spatial distribution characteristics and influencing factors of plastic film residue in Zhangye Oasis

DU Ze—yu'?, SUN Duo—xin’, YANG Rong'’, SU Yong—zhong'

(1. Linze Inland River Basin Research Station, Northwest Institute of Eco—Environment and Resource, Chinese Academy of Sciences,
Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Gansu General Station of Agro—
technology Extension , Lanzhou 730000, China)

Abstract: Knowledge of plastic film residue amounts in agricultural soil is still lacking. Spatial distribution characteristics and influencing
factors of residual film amounts were investigated to accurately evaluate the situation of regional plastic film pollution and provide a
scientific basis to propose regional plastic film reduction measures. To this end, 105 farmland plots were selected in the Zhangye Oasis,
Hexi Corridor. The amounts of residual film in farmland soil were monitored and the impact indicators including vegetation category, soil
type, and plastic—film use were also investigated. The obtained data above was analyzed through statistical and geostatistical analyses.
Results showed that the amount of residual film in the farmland of the Zhangye Oasis ranged from 0.79 kg-hm™ to 114.72 kg*hm™, with an
average value of 25.63 kg*hm™, showing a higher distribution trend in the northwest than in the southeast. The spatial heterogeneity of the

amount of residual plastic film in the study area was high with a distribution characteristic of a Gaussian model. The average values of
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residual film by county were of the order Linze County ( 49.07 kg*hm™) >Gaotai County ( 33.72 kg+hm™) >Ganzhou District ( 23.33
kg *hm™) >Shandan County (11.32 kg *hm™)>Minle County (10.44 kg *hm™). The amount of residual film was affected by film—covering

modes, mulched years, crop types, and other factors. There were significant differences (P<0.05) in the amount of residual film under the
three kinds of film—covering modes, namely a whole film mulching mode, artificial film mulching mode, and mechanized film mulching
mode, with mean values of 37.35, 27.46 kg-hm™, and 15.26 kg-hm™, respectively. The amount of residual film increased significantly after
continuous film covering for more than 10 years(P<0.05). Maize fields (35.39 kg-hm™) had the largest amount of residual film. Generally,
the residual film pollution in the study area was at a medium level; Linze and Gaotai counties are heavily polluted, while Shandan and
Minle counties are slightly polluted. Geographical analysis indicated that the number of mulched years was the dominating factor, which
alone could explain 33.24% of the residual film spatial variability of the region, followed by the vegetation categories (31.73%). To reduce

the pollution of plastic film, it is necessary to adjust the structure of agricultural planting, improve the policy of using plastic film according

to local conditions, and popularize the mechanical recovery technology for residual film.

Keywords: residual plastic film amount; spatial distribution characteristics; influencing factors; Zhangye Oasis
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Figure 1 Location of the sampling sites



2792

VRIEIN ity F3965 12

T SIALT- 2
s ACR A AL E v, 20,25, 0, A VS X
— RIRAERL Z () -, Z () SRR R SRAE A5 i
B BRI R . AR o B 4 1 (B, R A R
xoBEFIAE Z (o) FTR ] — DML R A 1T
Z(x)=D, MiZ (%) Ai(i=1,2,3,,n) W

SRAREL

HAr SR BUE LN -

v(xix;) =% [Z(x:) —Z(xj)]2 (i, j=1, 2, 3,
cen)

Ry (w0 ) R RRE 5 e, a2 8] B 75 55 R8s 5K
AR AN L REAS P EUE

K T SPSS X #ie b IX AVEY) | 3 o BT AR RR |
B T7 AR AR R 26 404 1 b BB 5% P i R A T iR B
o3t . HF BEER TS YL PR AR, Gt b X %

SEIA R 28T AN [R5 Yl S5 2 1 1 B 5% B8 AR AR 23 A1

BE . TR Z AR b BE5E FE A 5
REL(CV) 47~ S5 8 St 1) 3 HORR B3 Af 22 5 K0
HALT

CV=SD/MNx100%
A SD W FEABRAERE s MN A1 1H

5 S F BB, 78 B TA) B O B, HdE
ZEFER

i 1 B R Ty 22 43T (One—way ANOVA) Fllfgz /)
3 25 5k (LSD)AIF5E 4% DR 200k i sk 7 2t A 52 )
T b PR i A0 R 3 B8 AS [R5 i) DAL 2R ) e R0
qGEIHA (g (H28 A AR RE T 100%q% Y AL 5L
o3 M M B P s AR S FEE N R . R GS+
Version 9.0,SPSS 20.0, ArcGis 10.2 1 Origin 2017 #£4
B dla b F A

2 HERE55Mm

2.1 KIETHETETRISME

S AR LR PN A FH b 5% B f: 1 AR S ok B R R B AR
KZHEANFR PR RIEJ0E RECRER 2 LR
PSR Ry AR R ZE AT R B 42 (R 0.242,
TR 2 M X R B s TR AR S M A7 i e R 22 B/
T 3 R RS SR R AL IR 2R 2 4/ s S B R
1.166, < B B 5E B4 10 19 25 (A28 S AR B K, 25 ) S5 o
PEFRAE B W 5 B RS 8500 M 20.8% , 6 B 5K 3k 4 DI 4 1
iR B e ELAT SR FN A 2 0] 1 AR DG, 1 Al b B g P
2 ()45 S5 A REALIE 2 5 20.8% , (EREALIE Z 52 A
A Z00 A8 R R 1 714.7 m, 3% BH 5K 37 1 X b B 5% B

®1 ZTERRENHISH

Table 1 Characteristic parameters of the spatial heterogeneity
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Figure 2 Spatial distribution of residual film pollution level
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Table 2 Residual plastic film amount and their frequency distribution for different film—covering modes

U BRI A5 SO R SOy AT
LY/ Residual plastic film 25 AR Range/ Frequency distribution of residual plastic film amount/%
Film-covering modes 5 CV/% 5 . . . .
amount/(kg+hm™) (kg*hm™) SRS G Y e IG5
il
Whole film mulching mode(n=40) 37.35a 61.04 5.26~114.72 30.0 52.5 12.5 5.0
PNRR]
Artificial film mulching mode (n=18) 27.46a 69.73 1.84~75.83 50.0 38.9 5.6 5.6
i =
LRI 15.26b 99.10 1.30~90.35 91.3 4.3 22 22

Mechanized film mulching mode( n=46)

VE: A — S ) /NG 2R Ab 3R] 22 57 25 (P<0.05)

Note: The different lowercase letters in a column indicate significant differences among treatments at P<0.05 levels.
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Table 3 LSD multi—comparison results of residual plastic film

amount in different mulched years

Hu AL B

Residual plastic film

T JRAF R

Mulched years/ =817  x~-1277 x-33.77

a _ amount
xi/(kg+hm™)
>20 36.74 28.57**  23.97%* 2.97
10~20 33.77 25.60*%*  21.00%*
5~10 12.77 4.60
<5 8.17

¥, P<0.01; *, P<0.05,
Note: *#*, P<0.01; *, P<0.05.
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Figure 4 Frequency diagrams of residual plastic film amount in different farm crops
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Table 4 Factor detection results of spatial changes in residual

plastic film amount
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