AAbRAFRE 2025,50(6) : 196-203
Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2025.06.032

Al T BE A< 7 2% 88 B 2 5 K SR AW DR K B R B 52
— A TG T FRAH P a9 H A

REW THRH,EER, FHT
(A KR G BAEBE L WK 16 264670)

 E AR I 5T ALECR B3 F O A 7780 HESh Al R (A6 8 5 £ MRS .0 IR B T . AR L
A 5 T SE SR P S G, T AT X 141 PR P 0 S b R I B SR AT A BT, A o [ U AR B A0 A 4R 5T AL
W RE T 2% 00 B 95 1 A R 0 AR B G 28 B O FIA SR BN, o WFSE R B2 38 — | SR (B RO RN B I AR IR £ A
W7 VA 9 7 B GE AR R AE , 1548 B W B b 25 R SR 9 G 50% , (A VEE B R B R R 5 AL AR B AR 4 R Y
20.41% , B RETHEWE 5 i AE 2R S0 R AR 0 45 38 IR T 3G T o 438 0B AR SR 9 238 385 3l IR T 20% 5 55 =, G B 5 B R SR 40 X
A 5 3 77 1) 8 5 A0 R B A B LA B L ) R B = AT SRR AR G (8 B R 5 28 B AR R B A AR =[]
AT AAER . 2Tt S sR BRI S U 58 36 H R IR 55 SR O Ak BOR B Rl 45 BOR B, B AE Wi gk
g R R R R RS %

RBBR  ALFR ; G (0 B P H R 5 [ vh /2000 5 392 28 7l

FESES F326 XERARIRED ; A X E S :2096-5877(2025)06-0196-08

AlI-Enabled Adoption of Green Pest Control Technologies by Farmers: Current

Status and Effects

—A Case Study of Apple Growers in Yantai City
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Abstract: Against the backdrop of agricultural modernization, artificial intelligence(Al) technology has emerged
as a core driver for enhancing agricultural production efficiency, advancing the green transformation of agricul-
ture, and revitalizing rural areas. By analyzing field survey data from 141 apple growers in Yantai City, this study
constructed a baseline regression model and a mediating effect model to explore the current status of Al-enabled
adoption of green pest control technologies, as well as their economic and environmental effects. The findings are
as follows: First, the adoption of green pest control technologies exhibits a structural feature of “Ecological regu-
lation as the main approach, supplemented by biological control.” Technologies such as fruit bagging and osmia
pollination have adoption rates exceeding 50%, while the promotion of technologies like sex pheromone traps and
natural enemy release remains insufficient. Among the surveyed farmers, the overall adoption rate of Al technol-
ogy is only 20.41%: intelligent irrigation and fertilization systems are the most preferred due to their significant
cost-effectiveness, whereas the adoption rates of high-investment technologies (e.g., drone orchard inspection and
intelligent fruit quality sorting equipment) generally remain below 20%. Second, the adoption of green pest con-
trol technologies exerts a significantly positive impact on both the economic and environmental performance of
the Yantai apple industry. Third, Al technology plays a partial mediating role between the adoption of green pest
control technologies and their economic and environmental effects. Based on these findings, policy recommenda-

tions are proposed, including strengthening technology promotion and training, improving technical service sup-
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port, and optimizing policy incentives. These recommendations are aimed at providing a reference for promoting

the green, efficient, and intelligent development of agriculture.

Key words: Al technology; Green Control technology; Regression model; Mediating effect; Apple industry
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Table 3 Specific adoption of Al technologies by
sample farmers who adopted Al
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2) (©) 4)
3 IRIERL 28z ¢

Ecological impact Ecological impact

AR,

Variable name

Economic impact Economic impact

‘ o 0.442" 0.394" 0.501" 0.504™
SR AR R
(23.361) (18.180) (23.692) (20.256)
o 0.061" 0.144™
ATFEAR RN
(2.011) (4.159)
) 0.000 2 0.059
SCALRRJE
(0.004) (0.946)
0.001 -0.002
FhHI 2 56
(0.289) (-0.487)
o 0.115" -0.101°
SIS
(3.662) (-2.807)
" -0.001 -0.009"
bR AL
(-0.275) (-2.032)
0.000 3 -0.001
SESRIA i Ee
(0.226) (-0.483)
0.032 0.175"
HE PR EUE
(0.353) (1.698)
. -0.158"" 0.116™
AR
(=5.191) (3.301)
Y 0.062° -0.073"
[LPN A
(1.689) (-1.728)
. 0.325" 0.279 0.156 0.116
I
(2.319) (1.108) (0.995) (0.402)
R? 0.893 0.921 0.895 0.919
(= %Ny 141 141 141 141

WG A R e e o+ e o 3 RORAE 10% 5% 1% B G KF 12557 %

Note: T-values are presented in parentheses; *, ** *¥%*% denote significance at the 10%, 5%, and 1% levels, respectively.
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Table 5 Mediation effect test results
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