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Effects of waste agricultural film recycling by farmers on agriculture and animal
husbandry in Qingyang City, Gansu Province
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Abstract: Agricultural film mulch is an important production measure of agriculture and animal husbandry in arid and semi-
arid areas. Although these films promote agricultural and pastoral production, they are also associated with ecological and
environmental problems. The recycling of waste agricultural film is an important component of rural environmental pollution

management. To promote the efficient and sustainable use of agricultural film and clean agricultural production, and thereby
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assist in rural revitalization, this study clarified the factors that affect the recycling of waste agricultural film by farmers. A
research method that integrates data collection and questionnaire surveys utilizing logistic analysis was employed. Qingyang
City in Gansu Province was evaluated to determine the key issues and influencing factors in relation to waste agricultural
film recycling. The results showed 1) In 2020, a total of 31 533 t of waste agricultural film was produced in Qingyang City,
with a recycled amount of 25 870 t, resulting in a recycling rate of 82%; 2) The key factors influencing the picking up of
agricultural film by farmers were government financial subsidies, training and publicity, and the construction of recycling
outlets; 3) Among others, strategies to improve waste film recycling support policies included expanding publicity efforts,
strengthening the research and development and promotion of degradable agricultural films, improving the level of picking
mechanization, and the construction of recycling networks. These findings provide insights into waste agricultural film

management and its implications in the green and sustainable development of agriculture in arid and semi-arid areas.

Keywords: waste agricultural film; recycling and utilization; recycling willingness; logistic regression model; environmental

protection; agro-pastoral zone; survey
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Table 1 Meaning and assignment of variables involved in this study

Ind% %n%ent AR A ETE X
P Variance Variable definition
variable
X, = P51 X; = gender 1=%, 2= 1=male,?2="female
1=30% VL~ 1 =under 30 years old
2=31~40% 2 =31~~40 years old
X, = 5F#% X, = age 3=41~50% 3 =41~50 years old
4=51~60% 4=51~60 years old
ZQF'//MZIK 5=61% UL 5=61 years old and above
REAIE 1=3CH 1 =illiteracy
Individual
characteristics 2 = /N4 2 = primary school
of farmers

Xy = MFEE X;= education 3 =] 3 = Junior high school
4=mhEFE 4= high school or vocational school
5= K%Ll 5=college degree or above

1 = SRR RAF AR B A R
X, = AR B 1 22 1 = waste film has no effect on crop growth
X, = awareness of the hazards of agricultural film residues 5 T B o e VR A K B LAk

2 = waste film has a significant impact on crop growth

Xy= REAER I ST -
X5 = proportion of non-agricultural labor force in ¥R SR L E RS Survey data
K PAEPEHEAE households

Production s s o . e e .
= 1 = HE Sz bR T AR
characteristics 6 Hb 7 55 T AR X, = agricultural film coverage area PR SE PRI AT Survey data

of farmers 1= AN TH:# 1 = manual picking
X, = #4577 3 X; = picking method ‘
2 = U 2 = mechanical pickup

s Xe= HHER A EIS 1=%H 1=no

3% 0 Xg = if there is a recycling point nearby 2= 2=yes
Constructi f

ecycling | Xo= ZHULTA BN T4l 1= %4 1=no

X, = if there is a waste agricultural film processing

network system
Y enterprise in the township 2=FH 2=yes

s 1 =%4 1=no training
X9 = ZHBUNEAERRI T B
X, = publicity and training efforts of township 2= J3E—#% 2 = with training

overnments
¢ 3= JIEAR K 3 = with frequency training

1

WS LA 1 = with supervision

B X, = WE A

Government 111 ~ if the supervision is strict 2 = 5 LA ™ 4% 2 = with strict supervision
olic . . .
potiey Xy = DL B v S ot 1 = #&SEAFIA7 1 = without
X}, = implementation of exchanging old for new 2 = REBS AR U Y5 S 2 = with

X3 = R IH I [P R] 7R 4 ROR
X3 = demonstration and promotion effect of waste
agricultural film recycling and utilization

1= %R Z 1 = negative impact
2 = HURIREF 2 = positive impact

HitARBEHEER PR EA 150000 t UL,  $#2FF, B 170 700 t, (5 4 FE A& H &1 7.24%.
Horb 2016 4F1A R IEAE 195 100 t, B J5 &4 T %, 2020 2016 4 /& 4= [ 2 H ol A A S A & & oK 194
52012 LT R, H 2021 A —ANRCRE s PAIEOR T 5, B FH T R 55 A B 7 55 1 I AE
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Figure 1 Consumption of agricultural agricultural films in China (a) and Gansu Province (b) from the year 2012 to 2021

e S MGE TSN
Data source: National Bureau of Statistics.

RNRNFINT IR BE G, PRBHTT 2016 4F Hh i 78
B 19 ST AR 0% B 340 700 hm?, T M 7 2% TR0 ARU) A
10 400 hm®. M35 43 A7 b, B85 EL () M 5 78 25 B
i, 9 105 866 hm®, Ho e /2 B B, M 78 55 1 ARk
86667 hm’ . /K BB S A/, 104 18 667 hm'.
b ab, 7 B o AN, AU 1133 hm’ (£ 2).

2020 4F, PXBH T AR AE W 8 RS T AR g 0 2
259067 hm’, #H 24 T 2016 4 [ 1 (1 76.03%. 2020
L, TR IESEHE RN 315332t S HNE KA
Hiy 5 &1 20.62%

22 2016 SR FH T Hb AR RO R B = AR

Table 2 Areas of agricultural agricultural films and
greenhouse films in Qingyang City in 2016

22 RPAWIEIRMARE L E

2016 4, PEFH T BT fE Y 8 AN B (IX) [\ & 1H
Hb B 26 111.3 t, 5% 2015 4F ) 24 786.92 t38 K T
1324.38 t, M4 5.34%. % 5L J& 1H Hb S (1) [=] iR H 2
e FFE B R KT, N 78.5%~ 81.8%, 4= 1 “F- 13 [n] i
FIHZRIER] T 79.5% (3K 3).

2020 47, BEBH O K IH H i 22 011.1 ¢,
IR AL R R IR TE 2 85.1%. 5 bR EF, 1% 4E [
WA B B 1H i B R 25 870 t, [A] YL R AR 35 7E 82%.
AN, 8 I HE T LA R A R, A R B

3 2016 F R IRMIEE Y F A =R

Table 3 Recycling and utilization rate of
waste agricultural film in 2016

A(R) T Area/iX104 hm?’) B
Comty gy BBy PTREEE
(District) Cropland grlgﬁn " Greenhouse covered/%
PEIEX Xifeng 3.87 1.89 0.18 534
PR35 5 Qingcheng  5.47 2.22 0.08 422
¥£E. Huanxian 9.13 8.67 0.03 95.2
4E3h B Huachi 6.89 4.07 0.07 60.0
%7K & Heshui 2.56 1.87 0.27 83.3
1IET 5 Zhengning  2.87 2.20 0.15 82.0
B Ningxian 6.41 2.57 0.11 41.8
HIFE Zhenyuan  11.30 10.59 0.14 94.9
A1t Total 48.51 34.07 1.04 72.3

iﬁ%ﬁ/ Aig‘r}% ﬁil WasEt'e Z;;Ecﬁi%ral film

(District) film used/t Re[%]}i%i%g/t RecyEiLrll&gite/%
PHUEIX Xifeng 1702.8 1362.2 80.0
JRIEE Qingcheng  1921.5 1514.0 78.8
¥ E Huanxian 9 100.0 7 100.0 80.0
Heils B Huachi 3875.0 3180.0 82.1
47K B Heshui 2025.0 1596.0 78.8
IET* & Zhengning 1980.0 1 620.0 81.8
7 & Ningxian 2700.0 2119.5 78.5
R B Zhenyuan 95245 7619.6 80.0
&1t Total 328288 261113 79.5

BRI R AT AL BRI e

Data source: Agricultural Technology Promotion Center of Qingyang City.

BRI PRBA T AL BOARAE
Data source: Agricultural Technology Promotion Center of Qingyang City.
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RETRUA 1793 hm’, 3 H 920« LU IH #e 577505, o
T HL IR 1 965.2 to

2.3 [RIRMAREIYTE R

2.3.10 H A P T A AR UG 155 0

PR B T 4t A P O SR 2 Dl P 2, B 4
SO It Rt 7 I SR G AN TR B (1X) T AN U 15 2
FFAEZES o IRPHTH 2016 SER15 48 00 BRI 304 73
JC, M B AR B 0 BORN I 7 R A oK, R B AR
Wi 70 73 7T, VU XA K B ARG ) BERCN, B B
(X)X 15 T30 Br T E 25N, HAb R (IX) BR
Vi SE T I BRI (5R 4)

4 2016 FHEE A M EAMEE R
Table 4 Financial subsidies for the use of
agricultural films in 2016

RS 2016 FEIRMREEFIIER
Table 5 Promotion and training for disposal
of agricultural films in 2016

ol BRI BRI A
(District) Training times Persons trained
PG X Xifeng 8 4000
PR3 E: Qingcheng 12 1820
3£ E Huanxian 45 5100
#ith 2L Huachi 12 1500
H7KE Heshui 24 2 600
1E T 5 Zhengning 10 2350
T H Ningxian 5 965
#JFE Zhenyuan 8 30 000
#11 Total 124 48 335

TSR B % 4 \
E(X) Financial subsidy funds/(x 10" yuan)
County - -
(District) /é.éﬁ . iV
Provincial Local
PHIE X Xifeng 15 0
PIE: Qingcheng 25 0
3 B Huanxian 70 100
#e:h BL Huachi 44 0
£ 7K B Heshui 15 0
1E T 5 Zhengning 30 0
75 Ningxian 35 0
5 B Zhenyuan 70 0
A1t Total 304 100

Bl RS PRBH A BARHET ol
Data source: Agricultural Technology Promotion Center of Qingyang City.

2.3.2 % IH b [R] 050 B A 5 1A% O

PRPFH T 7E 2016 44 Rt HF e 1 124 IRE %
LGS, 58 NEEIS 48335 ANk H &
I EAE R ITES R 2, 45 I TE R B S A%
EINEZN 25 NIRE& %, 30000 ANk, 7 52
IR EAL B )IE S I NS i b, B 5 Ik
F1965 NIk (£ 5). BEALRAMERE) A 458
Vo A L AR A T 2% 35 DA R F LA AS AE N I 2 ek
Fh. AT R EAE TR, HER AR 4T
W EZ AN TFR, Mg T — Ak, )&
I E AR 4%

HOERR: DRBH A A s
Data source: Agricultural Technology Promotion Center of Qingyang City.
2.3.3 PR PH T 2R 1H B 5[] 5 ) et s 4 156 20
2016 4, 4 1736 N LA 46 22 B AR b AR AR
Z 512 4F, BT 461 A [ R 4H R ) % AR I
7 o R B YA E g B A 150 . & 2020 4,
P BH T T 8 ST BS BH B A BR BN IR B OK IR IS
39 KA I A, RIESRTE 7 M B i) % 5
AR (% 6).
< 6 2016 F & AR BN SR IFR

Table 6 Construction of waste agricultural film
recycling networks in 2016

ol e N T Fe

(District) Recycling enterprises  Recycling stations
PhiE (X Xifeng 8 21
R3E: Qingcheng 2 36
B Huanxian 10 117
43t 2 Huanchi 3 45
47K & Heshui 1 14
1ET* 5 Zhengning 3 45
T E Ningxian 3 33
5 B Zhenyuan 16 150
1t Total 46 461

Bl R PRBA T ARV BEARHET e
Data source: Agricultural Technology Promotion Center of Qingyang City.
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241 WHER ARG G

TEXF AR P FE AR5 00 1 2, AR AR AL R R 5
M5 V5 B K B, 3K B 70.44%, T Lt RE A U R
29.56%. MAFEWS ARG, FRR P, 30 5 L
ALY 6.9%, HOHFE R AAB O E T, Hod 31 £ 40
% 15.27%, 41 250 % (51 28.57%, 11 51 %2 60 %
FEW B A O BN 26.60%, 61 % K LA B RZ R AR
FUEE T 22.66% (7).

WE R, FEAR T HZ 208 KF 2
R CH AR 10.34%, BB /NEZETF
1 38.42%, )R 220 & B A R, ik 36.95%, K
oL A P 9.85%, A KE KL LM
EL B &N, N 4.43% (R 7). A KE, HIXIHE K
AR R AR UL G N T, AR 4 R O 1) B BRI 22
SR, HOKHER 2 A 7 (1 SCALBUE 7K F R AR
242 RPEPAMERER W B IHH R 15 BB i

WAL RN, P X Hh TR B e N &
35 RS PR TH BB S 4 45 B (P < 0.05), H 52
RN IE, R AP0 Hb % B fE 55 00\ B iR,
2% 1E T {2 2F At ATT =5 2 [l Wi 2R 1 1 i s e . B
b AEH AR SRR ETEE T, B T A I Ak B
T RAEMME A F AR, S5 5 H H R A
AR B PR v o RBLPE IS RS SO R X 3 A

DRI 2 R I HY S8 35 5200 o I R R S K] Dy 8 AR AR AR
W LR, AR AR RS A M R R, 2 B A
HE KA, X R SR — 8 R RS X e
FON RS R 2 F A (GR 8).
243 RPFAEFRHER K 1A H RS 5 B E 2
T AR 7 Hb B [HISCAT 9 1 43 A b, M IS 7 5 T
FRE H0 45 AR A 2 8] 2 35 7R O (P < 0.05)(3K 8).
5 —J7 T, $ 36 77 300 AR O IR 1H M 4
IR EA BEMERI (P<0.01), B BB NN
T ) AL AR T B8 T A T 0 A RO M B A I
3 IR THI B o X R R A 8 A 2% 1E i IR R A
T, KAV AL 6 AN e B2 e TAERCE, i
Re i ot R ;2 5 A AR AR
2.4.4 BUNBURR M E HH B3 S B 26
FEWEFC A, BUR BAL 3 FEWIE 58 22 — A K8 A
F, fE P<0.1 PR FMHAE Lk 7T/, H R
NIE, RABRFMKEL TEREERAKR S5
152 1H M J [ g ) AR AR 1k o 5 L [RD IS, WA AE G ™ H FE
FEE A BN AR 7 1) AT A R 3 R, A ()
(A A 7 9l B A S 4 4R B, X — S5 L)
FE A B AE B TH b 5[] 05 52 e R 2% A5 282 (] U9 &5 S op
(F 8)e HEMIRERTET, A 1 MEUR S 1% fe 18 4l
AR 7 B R Z MR B b R B 0 fE T, 45 A BUR Y
P M B AT, SERIHES AR P R B s S th 2 5 F|
b 55 [5] AL K

7 2016 FIPERPEXRER

Table 7 Characteristics of surveyed farmers in 2016

— G dabr RS FEAHL U FEA T EL ]
Primary indicator Secondary indicator Samples size Percentage of total samples/%
FERI 55 Male 143 70.44
Gender % Female 60 29.56
30% LLF Under 30 years old 14 6.90
31~40% 31~40 years old 31 1527
A
e 41~50% 41~50 years old 58 28.57
Age
51~60% 51~60 years old 54 26.60
61% }¢ LL_L 61 years old and above 46 22.66
X E llliteracy 21 10.34
/N2 Primary school 78 38.42
N
éﬁﬁ%ﬁﬁﬁi ¥7th Junior high school 75 36.95
i HEH & High school or vocational school 20 9.85
K% K LL_ECollege degree or above 9 4.43
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T3 4h s LU IH 48387 BUR 1 RCR AR 5% 1 5 35 1k
KA L 3RAF IR AIE (3R 8), H I T 52 W AR AN 2 B, AE
HLE A 25 A AN AR IO O 5 S << DA TH 463 g
HE S 35 R THAC T [l SO JBE A AR 1 o IR — B s
FESLA S BT 5 A 18] 31T 22 Ta] R A 2 36 45 L
il A R 1 I TH S £ v 25 BT AT B AL A
245 EWRMNEZERBRYMWEIHBELRERE
b

E X AR IR I i I [ A G i 2 i AT 3R, << B
AT 5 A IRl WAL I — AR R A B e AR 3 KT

1% EiEd 7R (P <0.01)(F 8), 5aif 1 Hi B it
PEXE A 2 ESC AR AR PR B B HEE A . B F
2 AR P R AT B B 3 VA T ] WA AR, A AT
(e A 2 R o N S M . IR DR, T B (R
A % KM 2 ek 2 R 7 1 AT 32 b 5 1 B 1) R0 AR
JCH R B B Y {1 AR 57 30 J1 2 08 A0 1 Tl /R, 9342
KBS AE AN EE, R, # HYS
iz , 32 4 AN E S AR 1S 0 vl fie 2 B R EUR PR
ENCIE R

A PR AR & B IX C & FA0 = B s & ik,

*8 EIAMEEWEMERRE@FLR

Table 8 Results for regression analysis evaluating factors influencing waste agricultural film recycling

i H AR

Ap 8 %€ Y Variance definition

: EIEER -3 FrER Wald# 5
Item Variance Regression Standard Wald P
coefficient error test
Xy =15 X, = gender 0.05 0.07 0.23 0.46
R X R X =age 0.03 0.02 0.01 0.80
Individual J HRE Y .
characteristics Xy = SLUREE X; = education 0.06 0.07 0.24 0.49
of farmers X, = HO AR A f 3 A K .
X, = awareness of the hazards of agricultural 0.16 0.38 1.77 0.03
film residues
Xio= ZHEBUT EALREI I E .
X0 = publicity and training efforts of township 0.11 0.04 2.41 0.04
governments
X]] = Hﬁ%%ﬁfm% 0 03**
X, = if the supervision is strict 0.22 0.17 3.64 :
BURFB -
Government X12 = Lj\ IH }%%ﬁ(@';—k‘”]‘ﬁ {RA o
policy X, = implementation of exchanging old for 0.30 0.18 5.50 0.02
new
X3 = IR H B [l WSOR I 7= e 4t 28R
X3 = demonstration and promotion effect of _ *
waste agricultural film recycling and 0.21 0.19 2.70 0.09
utilization
Xs = FREARR 575 /I L E
e X5 = proportion of non-agricultural labor force 0.26 0.24 1.56 0.18
AP HEFEIRFAE in households
Production T 2 T
characteristics X = U575 i [ A .
of farmers X = agricultural film coverage area —0.29 0.42 4.27 0.03
X; = #7570 X; = picking method 0.43 0.12 6.73 0.00""
= WL R S AR 000"
EI ik R EW X = if there is a recycling point nearby 0.37 0.24 5.39 :
Construction of "
recycling network X0 = ZBUR A R IHAIN LAk
system X, = if there is a waste agricultural film 0.03 0.03 0.02 0.66
processing enterprise in the township
# 4 Constant -2.91 0.23 3.25 0.11

w, e ek BIARERTEO.L, 0.05. 0.01/KF il 1 R A .

* %% and *** represent passing significance tests at 0.1, 0.05, and 0.01 levels, respectively.
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