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The relationship between farmers’ cognitions, landscape heterogeneity and sur-
face arthropods: based on the mediation effect model

BIAN Zhenxing', CHU Zhuoming', ZHANG Yufei', TONG Haoxuan', YU Miao""

(1. College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China; 2. College of Science, Shenyang Agricul-
tural University, Shenyang 110866, China)

Abstract: At present, human activities are gradually increasing, and farmers’ activities have become a hot issue in research of protect-
ing cultivated land and cultivated landscapes. The study encompassed survey data from 540 farmers in Jianping County, Liaoning
Province to explore the impact of farmers’ cognition on the biodiversity of surface arthropods in farmland landscapes. Furthermore, it
also examined the mediating effects of landscape heterogeneity. By constructing a mediation effect model, the logical relationship
between farmers’ cognition, agricultural landscape heterogeneity, and surface arthropod diversity was studied aiming to provide a the-
oretical basis for landscape protection of farmland. The results showed that: 1) Differing cognition of farmers had varied effects on

LT BRI (01064219009) BEH)
= GEAEIEE: T, P9 0BRSS S04 A%, E-mail: yumiao77@163.com
SRS, WFFE 7 AR S04 Rl S AE 2%, E-mail: zhx-bian@syau.edu.cn
Wik 9T 2021-06-29  He3Z H 1 2021-09-24
*  This study was supported by the Natural Science Foundation of Liaoning Province (01064219009).

** Corresponding author, E-mail: yumiao77@163.com
Received Jun. 29, 2021; accepted Sep. 24, 2021

http://www.ecoagri.ac.cn


https://doi.org/10.12357/cjea.20210410
https://doi.org/10.12357/cjea.20210410
mailto:yumiao77@163.com
mailto:zhx-bian@syau.edu.cn
mailto:yumiao77@163.com
http://www.ecoagri.ac.cn

55 2 3] ARPERE AR I SO B S MR B s W A O R 185

the diversity of surface arthropods in cultivated landscapes. Farmers’ cognition of pesticide and chemical fertilizer application, agri-
cultural machinery, and ecological characteristics of cultivated landscapes had positive impacts on surface arthropod diversity. The
better their cognition, the higher the diversity of surface arthropods in the farmland landscape is. Cognition of scale management and
farmland protection policies had a negative impact. This manifested as better cognition leading to lower arthropod diversity. This con-
clusion differed from that which was expected. This further confirmed the important influence of farmers’ “effect expectations” on
behavior. 2) Agricultural landscape heterogeneity had a significant mediating effect on farmers’ cognition affecting surface arthropod
diversity. Farmers’ cognition could indirectly affect the diversity of surface arthropods by influencing the heterogeneity of agricultur-
al landscapes. Based on this, the government should increase investment in rural education, build knowledge about agro-ecological
protection, and improve awareness among farmers about cultivated land protection. It is also important to pay attention to optimiza-
tion of cultivated land landscape patterns, appropriately increase non-farming habitats, to ultimately protect surface arthropod di-
versity, and enhance the ecological benefits of cultivated land.

Keywords: Farmers’ cognitions; Farmland landscape protection; Surface arthropod diversity; Landscape heterogeneity; Mediation ef-

fect model
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Table 1 Classification and description of variables related to cultivated land landscape protection
AR AR AR TR At SRR AE
Variable type Variable name Specific variable name Explanation of variable and assignment
RS RIS A ek YR A% YRR IECH , PASTAR R4 3]
Dependent  Surface arthropod diversity Number of species Number of species calculated by PAST
varigble  ge PRI REGMMEAR WA G i R AR 2 A B AR BN IR k=1, Ak
SRS Cognition of farmers’ Pesticide and fertilizer =2, Hisstf=3, 184f=4
Independent production and management  application awareness Awareness of the impact of excessive use of pesticides and fertilizers on farmland
variable methods ecology: poor=1, normal=2, better=3, best=4
AV HUA R BT T RAU A SR mA R RREE . =1, RREF=2, =3,
Agricultural machinery TRif=4
awareness Awareness of the impact of agricultural machinery on cultivated land ecology:
poor=1, normal=2, better=3, best=4
Rz E 7 WA F AR LB T O AR =1, ANRE=2, =3, 1ilhf=4
Scale operation awareness Perception of scale operation: poor=1, normal=2, better=3, best=4
BB LRAP A SCBOR AR HURBRAMIE AR PRI AR BCRAMI I R DL AER AN R=1, AR =2, LB
Relevant policy awareness of ~ Benefit farming policy B3, AR E =4
cultivated land protection subsidy awareness Satisfaction with the benefits of agricultural policy subsidies: dissatisfied=1, less
dissatisfied=2, satisfied=3, very satisfied=4
Hrb LRy ECR I PR L MR A IR Db o S P ArBOR . R R B bR 54T
Cultivated land protection FIEE . FEARLR A EORAY T REEE: AR A T =1, LA T if=2, [b& T
policy awareness fif=3, AL T fit=4
Understanding of the land use control system, the dynamic balance policy of the
total amount of arable land, the responsibility system of the arable land protection
target, and the basic farmland protection policy: unclear=1, a little clear=2, clear=3,
very clear=4
st SO SRR AN FOULS B EA R R A A AR AR ELE S T AR AL AR AN T =1, AN T =2, T
Cognition of ecological Landscape heterogeneity =3, A% T =4
characteristics of cultivated awareness Understanding of farmland non-cultivation habitat: unclear=1, a little clear=2,
land landscape clear=3, very clear=4
T PIAA PRI AL A R S T R AR AT =1, WA T =2, LT
Arthropod biodiversity f#=3, IEH T ff=4
awareness Knowledge of arthropod in farmland: unclear=1, a little clear=2, clear=3, very
clear=4
R AR A5 WS P FEAR R AL L A REER, Fragstats 3752
Mediating Agricultural landscape Patch density index Number of patches per unit area calculated with Fragstats
variable heterogeneity ﬁ‘:ﬂﬁ} %}iijﬁjﬁg Egﬂzm Age of the respondent:
&l AE A FURFAT Age <40=1, 41~50=2, 51~60=3, =60=4
Control  Farmer characteristics TR WA (02 PP /N B =1, B)h=2, b B =3
variable Education level Education level: primary school and below=1, middle school=2, high school and
above=3
P B 70 P 1, 2
Head of household Whether the respondent is the head of the household: yes=1, no=2
E | N BRI B R BEAE R i L

Proportion of non-
agricultural income
HRIESF B J1 LA

Family labor ratio

The proportion of non-agricultural income of the surveyed households:
0-25%=1, 25%—50%=2, 50%—75%=3, 75%—100%=4
WP I G E ST 33 1% LA o0

The proportion of the respendent’s household labor force:

0-25%=1, 25%—50%=2, 50%—75%=3, 75%—100%=4
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Fig. 2 Theoretical framework of the impact of farmers’ cognition and agricultural landscape heterogeneity on surface arthropods

diversity

®2 FRPERFHERL

Table 2 Description of basic characteristics of interviewed farmers

SEARPHE e Sk s SEARPHE 5 SR Yok
Basic feature Category Number Frequency (%) Basic feature Category  Number Frequency (%)
AEHY Age <40 80 14.81 B N 0~25 86 15.93
41~50 45 8.33 Non-agricultural income level (%) 25~50 198 36.67
51~60 73 13.52 50~75 150 27.78
>60 342 63.33 75~100 106 19.63
ZHERLE INFERULT a3 76,48 K27 1L 0~25 63 11.67
Education level Primary school and below ' Family labor ratio (%) 2550 128 23.70
frp 50~75 120 22.22
Middle school 87 16.11 75~100 229 42.41
Lk
High school and above 40 741
FiE & Yes 263 48.70
Head of household 7 No 277 5130
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v AL AR IA A5 PD 2 B IE ¢ R (a,70.389,
as=0.441, P<5%), M 25 )7 N H1 5 PD 2 B & i
[ & &R (a=—0.361, P<10%), Ak 11 {3 4 A1 & B 5 A
5 PD&E W #F 7 m K R (a,=0434, a,,=0518,
P <5%. P,<1%), ¥ 1 5 W A4 A4 N A5 PD £
WEFH R (0,70.372, a,=0.364, P<10%). 1 %
BB FEM: B3, 6, 9, B 12, 15, [1JH 18,
21 &5 A PD Ja, R PAEPLE TN BRI
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R3 RUFWBHREE (PD). R AL L ES AT R TI R IEFNMAH (Individuals) FZARAYEYILER
Table 3 Regression results of the impact of patch density of agricultural landscape and farmers’ perceptions of production and
management methods on individuals number of surface arthropods (Individuals)
Apie 1)1 [ly92 a1J=13 [al )14 ol )35 )6 [alJ=7 )98 5159

Variable Regression 1 Regression 2 Regression 3 Regression 4 Regression 5 Regression 6 Regression 7 Regression 8 Regression 9

REGHALHE

Pesticide and fertilizer application

0.550"" 0.389" 0.680"" _ _ _ _ _ _

AL 0.5417™ 0.441" 0.686™"
Agricultural machinery

Ry C . N ko
ML E T —0.570 -0.361 ~0.684
Scale operation

BEYLE e o o
Patch density 0.352 — — 0.335 — — 0.317
RrE

LR chi’ 472.500 — 594.000 573.750 — 486.000 546.750 — 573.750

R — 0.169 — — 0.151 — — 0.130 —

WAL, 4, 7R A 28T AOARIX IndividualsHY 2 E2, 5. 8594 P A 208 7 s ARl SULBE D BE 2 i A 14551 I3, 6.
A AT T SN AR S LBERR B X Individual sEERA A4S R . * #+ RS HIRIRTEP<10% . P<5%FIP<1%7K-V- 1% . Regressions
1, 4, and 7 are the impact of farmers’ perceptions of production and management methods on Individuals; Regressions 2, 5, and 8 are the estimated results of the
impact of farmers’ perceptions of production and management methods on patch density of agricultural landscape (PD); Regressions 3, 6, and 9 are the estimated
results of the impact of farmers’ production and management methods and PD on Individuals. *, **, *** mean significant at P<10%, P<5% and P<1% levels,
respectively.

F4 RWFEWEREE | # R X BN AR R TR s MAE# (Individuals) S20EAYE]VILER
Table 4 Regression results of the impact of patch density of agricultural landscape and farmland protection related policy cognition
on individuals number of surface arthropods (Individuals)

A 1510 [mJ11 [E1J12 1513 [ -14 [E1JH15
Variable Regression 10 Regression 11 Regression 12 Regression 13 Regression 14 Regression 15
TR B . o
ARBOAMRECR ~0.456 ~0.434 ~0.600 — _ _
Favorable farming policy subsidy policy
HEHb AP R e e -
Cultivated land protection policy _ - - 0.470 0.518 0.693
BRI e L
Patch density — — 0.331 — — 0.430
RITMH
LR chi® 438.750 — 465.750 420.750 — 432.000
)ig — 0.188 — — 0.269 —

BIH10. 13 A BB AR OCBOR AN IndividualsAYSEM; BIH11 . 140 BEb AR AR GBI ROl S RES 2 2 (PD)SE M B Al 45 5%, 1912
ISP A SCEOR A . PDXT IndividualsBE MG IT25 R * | = R R RIRTEP<10% . P<5%MIP<1%/KF 7% . Regressions 10 and 13 are
the impact of farmland protection related policy perceptions on Individuals; Regressions 11 and 14 are the estimated results of the impact of farmland protection
related policy perceptions on patch density of agricultural landscape (PD); Regressions 12 and 15 are the estimated results of the impact of the cognition of
farmland protection related policies and PD on Individuals. *, **, *** mean significant at P<10%, P<5% and P<1% levels, respectively.

K5 RWFEFNBHREZRE (PD). # it FWAE SFHE A AR R TRz MA# (Individuals) $20EAY[EIVILER
Table 5 Regression results of the impact of patch density of agricultural landscape and cognition of ecological characteristics of
cultivated land system on individuals number of surface arthropods (Individuals)

At 116 [E1J=17 [m18 1519 115120 [m]J-421
Variable Regression 16 Regression 17 Regression 18 Regression 19 Regression 20 Regression 21
WS ; o . -
RS IRERR . 0.537 0372 0.653 — — —
Composition of landscape heterogeneity
A BB .
Arthropod biodiversity awareness o - o 0.536 0.364 0.647
BEH 2 0313 0306
Patch density (PD) o o 0313 o o 0.306
RfE
LR chi® 648.000 — 675.000 648.000 — 675.000
)ig — 0.138 — — 0.132 —

[IJA16. 19 B R A S FHEARIX Individuals BGSEIR; [W1E17 . 20 PRSP DA ARl 55 B 85 E (PDYSE R O A 45 2R 1018 . 2108
Hi S AR ASFFEIAAL, PDX IndividualsfE M BAE 45 SR, * . =4 R+ B FRIRTEP<10% . P<5%MIP<1%7KF .3 . Regressions 16 and 19 are the
impact of farmland landscape ecological characteristics cognition on Individuals; Regressions 17 and 20 are the estimated results of the impact of farmland
protection cognition on patch density of agricultural landscape (PD); Regressions 18 and 21 are the estimated results of the impact of farmland landscape
ecological characteristics cognition, and PD on Individuals. *, **, *** mean significant at P<10%, P<5% and P<1% levels, respectively.

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

55 2 3]

AR AR N, SR

JR 5 R RS G &R 191

A BRI L Bk UL A 25 RR AE DA AR H f PD
[FIEFXT Individuals P2 A2 M AUAGTH25 SR (R 3. 4. 5).
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IR, ACNE AR 24t 14 2, i AR HH A 39 R sh i) 2
FEPEFEAR ™, 55 Chiron 28™ AR AHAT . 24 40L AL
NG DL 22 B, AR P 23 ) RAILHEAT B AL A
HEFNBEUT, D023 X6k b K J] 300 55 WL 366 1l — o IR, 72
— R XA F RS R R T TR
T3 AT S L, 2SR P R OUL AR AR RRAE A R
fe R, 230 ek ARl B A R e A W 0, A=
ZREAE ARSI

A P REHL ORI BORAHT . BB 23 Oy 20N S
B b, 5500 1 21 B sh ) 2 RE PR R AR OG, 5 DA B
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