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Abstract

Fertilizer reduction is a key measure to boost green agricultural transformation while balancing eco-
logical protection and farmers’ income growth. Based on panel data of 31 provincial-level regions in
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Chinese mainland from 2016 to 2024, this paper adopts a two-way fixed effects model to explore
how fertilizer application intensity affects rural residents’ per capita net operating income, with
heterogeneity grouped by major and non-major grain-producing areas, mechanism analysis and ro-
bustness checks further conducted. The results reveal that higher fertilizer intensity significantly
curbs farmers’ income by raising production costs and reducing agricultural productivity. Fertilizer
input significantly improves income in major grain-producing areas but has no marked influence in
non-major grain regions. Cost increase and productivity decline serve as core transmission paths.
All robustness tests verify the reliability of conclusions. This paper provides empirical support for
differentiated fertilizer reduction policies.
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Table 1. Variable description
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Table 2. Descriptive statistics

2. R aR

BB RURIIL 8 e R B/ME BXE
R R RANBZE F RN 248 17448.27 6558.11 7457 42988
AL AR A R it FH e P 248 0.0576 0.0336 0.0144 0.1818
B BT AR 248 2228.55 1798.01 109.24 6666.39
TV B 7 248 3374.54 2830.90 93.97 11988.66
H X A 7 B 248 33251.48 27643.25 1197.40 137905.40
H: HdEN 2016~2024 4F 31 NMEPATBIX AR EE, L 248 A MMAE .
3.2. XS

Table 3. Correlation analysis of variables
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A (1) 2 3) “4) (%)
(1) LA ERANZE RN 1.000
(2) B HIAR A AT it FH 8 0.180™ 1.000
(3) HRHEBIIIAR -0.155™ -0.189™ 1.000
@) AL B) -0.136"™ —0.240™" 0.855*** 1.000
(5) HiX A= EE 0.495™ 0.166™ 0.289"™ 0.386™ 1.000

E: "p<0.01, “p<0.05, p<0.1,
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Table 4. Variance inflation factor (VIF) test results
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Table 5. Baseline regression results
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irri -0.076 0.440 -0.17 86.5%
machine -1.128 0.727 -1.55 13.1%
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Table 6. Heterogeneity analysis
Fo. RERMAHR

e MEEEX FEREEZX
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machine
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E: "p<0.01, "p<0.05, *p<0.1; FRAERELIEH.
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Table 7. Robustness checks
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AR EiHENE] 45 2 ab 3 i Je — 34
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FEIAL | Eitil Eitiil
FA3/4 13 FE Eatill Etil Etil
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E: "p<0.01, "p<0.05, *p<0.1,

3.7. HlBIRLE

AN P 55 R AT RN E U N I RE AL, A SO B D [l VAR 6 8. MY 1
BUREARY 3, PRt 9 5 AR MR 2% 56 2 O i L /N, R IAE 7 A 5 22 BF R R AE A HE It FH 52
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Table 8. Mechanism test results (stepwise regression method)
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e *p<0.1, "p<0.05, "p<0.01; FREIREETEH,
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