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Abstract

Based on the macro statistical data from 6 coastal cities and counties in Liaoning Province from
2019 to 2023 and 286 micro survey questionnaires of farming households, this paper empirically
examines the impact mechanism of saline-alkali-tolerant rice cultivation on the growth rate of per
capita disposable income of farmers by using the Instrumental Variables Method (2SLS). The re-
search results show that the proportion of saline-alkali-tolerant rice cultivation area, the intensity
of policy subsidies, and the frequency of agricultural technology promotion all have significant pos-
itive impacts on farmers’ income growth. This effect exhibits regional heterogeneity, with a signifi-
cantly stronger income-increasing effect in core suitable areas. Further mediation effect analysis
indicates that the proportion of agricultural operating income plays a partial mediating role be-
tween saline-alkali-tolerant rice cultivation and farmers’ income growth. Accordingly, this paper
puts forward suggestions such as implementing differentiated subsidy policies, optimizing the
structure of technical input, and improving the supporting industrial chain to strengthen the in-
come-increasing effect of the saline-alkali-tolerant rice industry, which provides a reference for the
development of saline-alkali land agriculture in similar regions.

Keywords

Saline-Alkali-Tolerant Rice, Farmers’ Income Growth, Instrumental Variables Method

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5l

T TEE NI SRR X, E 14 Mg, ShelHh S ARE 1360 (1], Hisd
KRR R i an FIE R, 29 300 5 Ak B K AU R AR, o5 4 A R SRR 1.07%,
Fe R AL T HE ARG A AT R 5 P AL B AZ LR TE XA 2] 2021 4 — S SO IR Y bR Eh Bt 5
AR, HESFRFEAREEYME” (3], L TEHBUNEIH & R XK RSk BRI (2021~2025
Y)Y s KRR AEF SN “ S NRSE S, THRIE] 2025 F LI KRR FAE AR 100 S, T
IR 400 AT UL (4],

2. XHRGRIA

(] 471 X6F i 3 1 /KRG PO B 9 3 2 R G LA R R R Ak 2B 77 L T 3 HL 8l AR P N S A% D - Reddy
SR, TEREMAMEI SN, 1iME BT KRR A B M 45 . $RTHAOII By B3 R AR
[5]. Ganie S SE/M T, #E7n 1 ShEY) A G RAE 5 A e e (P 542, Dy hisl A Ik 1 i
FRUEHOUAKHE 6] Sheoran SR FTIRTT A BRA ™ i 51 2 s SRS IX A ML 28 57 i) el ) S HH i R VR 0 R i
A 2 e e i B R T AR 174 X[ 7]; Haque S5 915 X ISR S AV AR S AR T+ 42
FEE W E S A E, JETTBY J04 P 58I [8] . Krishnamurthy S0 SR, A SEBOR I ETH L)
A HESDIN FRER AR i T4, SEBUR P I [RI[9]; Torahim S5 EHT I FEMESE, X ERBEROAR vl il
DA ERA™ Wb BEN BEB IR . FRARAZ S JiAS, it — B4/ VR P N ZE R [10]

K] AT 7C BB St e 7 ol e e S AR BRI WSO s T 2 4R LIRS, AT A=A 5 Al — KRR EOR

ik

DOI: 10.12677/0jfr.2026.131007 45 K= I


https://doi.org/10.12677/ojfr.2026.131007
http://creativecommons.org/licenses/by/4.0/

WSO A

FHOSHET AT L. PRI AR THURE S, S “HOTBUN + BRI + Rolkalk” P FEHET AL
i, 3 HAZA L AT A DR A, (ARSI RS SRR 1], 39/ AR IE TPy ] 2 BRI A
PAAY AP g0 K 2 EAR B R BB, IR Z R G Ae g MR, REE M LRSI T 2, g
PGB T AR BRI R R AT T R 12] 0 52 A i B 1 55 8 IR R F 7E o BUUUE S 0 Wi KR IR Ao
KBLEREE L WA S R T E AR, I SR ST BOINE, AR R SRR R BRI 13]; SRR
B B ARIEH DX IR 0E R 006 S EhA A, S MG RCHT T R NI T L X S A PR 2,
B AR B e 7 B SUAR [ 14] o =27 INBE 5 SR AR BT 5T o o5 B e 48 HHI /KRG P AP AE BUR SR A 2
A FNHMREE ), S 75 DRI B 5 B A% DA A RO B (151 V5 IR A LR O R
BAERIS) + Ber A B, ORI T XM T A R L R TR RO RS SE16]

3. gt
3.1. HitlEEREMRRIE

(1) FEigHELE

ATRESRAE TR TR H, A AT A Y SO K S 39U 7). i KRS A RE mld e 2 B AR TR
A BRFFNDIGEAR, BEINER A R B AR T A

P AL R R, PR R s R . T T PR R T Ak A . KRR
R A O AU SRR 22 5 BORAMNU ST A 7 TReAs, HEBN R RIGAIG K.

(2) WrFefR

SEAEBHER S IR, $EH DR AR B

Hl: /KRR 5 S AR RS T SN KR RIS, PR A & LRy, A RIGIA AL
INFEETER

H2: KRB E RN G R R AT SR IG KR R IEA DG, B AR B bR akias m T .

H3: BRI 5E 5 Ak RN AT SERC NG KR R IEAR DG, AN Al d i PRI A SR P =
JEAR R

Hé: FMHEAME) 0 398k RFE FE X AR BRIG SR TE 1m) 5o, 2 g /KRR R L i 4 200 o 1) B LB

HS: /KRR X AR BRGS0 280 A7 7 DI e B P, A0 00 B X1 B A S88 v vy 0 PO T X

H6: OBV (5 LUTE R KRG R 5 A& RSV P AE, KRR rhE s 38 s &8
O ALTE 2 S 1l

3.2. WEKIESHERE

(1) FHakE

ASCEARR A “FEMGTH R + RO EE ” M AR B R 2019~2023 4R, (AN
Rl 78 5 3L T4 6 ANEKFE E /=T BRI & S5 M BN B8 K . FEAR AR 3 5 24),
BHARKIEA T -

FMGHEEE: RIET CCTESRITFEL2019~2023)) (GLTE RN K EHRA(2019~2023)) (3L
TAAMAN T EE TR, FEAFESHEARRA A RO RSP E KRR E AR
1365 SR N R e T (= T

PO A - @ S BT SREL, R A A 2024 4F 7~8 H . WBERH “0 ZEHkE + BENUEE”
FHEEE I B, £ 6 NHET, Hig /KRR & LR AT 2 “mMEX (5 >15%).
R X (10% < dEE < 15%). M X (HEE < 10%)” =ANER: Hk, BN ERBEFIHE 2~3 N2

DOI: 10.12677/0jfr.2026.131007 46 K=


https://doi.org/10.12677/ojfr.2026.131007

M %

B, BA 2 BRENIE 5S~8 MTBON: &5, BAMTER M 10~15 R, RO 320 4
B 245 286 13, A RLEIURER 89.38%. M 2 A5 A P il /K REFME AL . AT 3R B ERIRON
BURANESREUE B BRI S 5 k5% .

WA : RIET TR RREAR . T8 HARRIRIT, ARS8 s pH B, Hh K
PERIE KRG AR S, T “HIX R e KIS B E " T HRA .,

(2) FEARS GG

Table 1. Distribution of survey sample cities and counties
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BN i PR A & R IX 2 6 36 8.42
ORI SR IX 3 10 58 20.76
FHRZR S EEEREKX 2 7 42 10.83
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Table 3. Descriptive statistics of main variables
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Wi R AL
RN ZEEIAI K& Y 30 9.58 2.87 4.15 15.23
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Table 4. Baseline regression results (OLS)
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X1 (P AR 5 EE) 0.28 0.07 4.00 0.000 0.14~0.42
X2 (FHHEN) 0.002 0.001 2.15 0.040 0.0001~0.004
X3 (BURANMIESEE) 0.15 0.06 2.50 0.019 0.03~0.27
X4 (BARHET I H) 0.35 0.12 2.92 0.007 0.11~0.59
X5 (RS RARRE) 0.52 0.21 2.48 0.020 0.10~0.94
R? 0.76 — — — —
WG R? 0.71 — — — —
F 1A 28.35 — — 0.000 —
MLAE 30 — — — —

BRI SR : R2=0.76, TA%E)E R?2=0.71, UtAHBIRYBARMRE IR, O B3R 71%
(R B A3 T SRR UR NI K A8 S, F A =28.35, P<0.001, FUPEAIBIKGE, KA ZWIKE T
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Table 5. First-stage regression results of the instrumental variable

#*5 ILAETEF-MEREEER

B E 4 PrifEiR t{l P {H
RO 5.28 1.25 4.22 0.000
Z(LEZ&) 0.32 0.07 4.85 0.000
X1 Pk AR (5 B 0.18 0.06 3.00 0.005
X2 (RSB 0.001 0.0004 2.50 0.019
X4 (BRI H) 0.25 0.09 2.78 0.010
X5 (LEE RAREE) 0.38 0.15 2.53 0.018
R2 0.78 — — —
F1H 23.52 — — 0.000
WLIAE 30 — —

(3) SLS [a] 745
4 55— P B B (R AU R B A X, AN BRI, G5B 6 T

Table 6. Results of instrumental variable regression (2SLS)

6. TRATZEALR(2SLS)

Bl 14 PR iR t{H P fH 95% B {5 X [f]
RO 2.85 0.92 3.10 0.004 1.00~4.70
X1 (PP AR & EE) 0.32 0.08 4.00 0.000 0.16~0.48
X2 (FHIHEN) 0.003 0.001 3.00 0.005 0.001~0.005
R2 0.81 — — _ _
W5 R? 0.77 — — — —
F { 32.67 — — 0.000 —
MIHE 30 — — — —
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Table 7. Results of heterogeneity analysis (2SLS)
= 7. RRMSILERQSLS)

A BB HEIX (G =1) EEEHXG=2)
I 2.15 (0.88, P = 0.028) 3.52 (1.05, P =0.002)
X1 (P A 5 E) 0.38 (0.09, P = 0.000) 0.25 (0.09, P =0.012)
X2 (AN 0.004 (0.001, P =0.003) 0.002 (0.001, P = 0.048)
X, RN B 045 1) 0.35(0.10, P =0.001) 0.20 (0.08, P =0.021)
X4 (BIARHET R HD) 0.42 (0.11, P =0.001) 0.30 (0.12, P = 0.025)
X5 (S RS 0.60 (0.18, P = 0.002) 0.45 (0.20, P = 0.035)
R2 0.85 0.72
ORIULIEN 12 10

e $ESWNORRHER S P E.

St AL BT A R AR

(1) %3 B X MG SO RO I 25 B v A0 i L DU/ R AL T A o (XD B R B 3 a T IS & E X
HEZOX AR ERRBIRTEZIX, W 0EE X ki, P BERCE 725, KM
OB SCRN BE o,  SCRF HS

(2) BUFRAMNGRI XIS R0l B RN SR S R BORIE L XA 1.75 4%, i PR AZ Lo XA P X
(AR B R —— RO XA P S A TR AN T BRI, TG XA 2 TR, 7
BN RN 22 5 o

(3) BIRHES HILFRRNZE T Koo XEORHE RERBGR TEE X, BOIO XRMERER, SR
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Table 8. Results of mediation effect test
2 8. RNV IEER

B i P e O AL B R PRt izt P A HA BB o L
Y (NI K %) X1 (FhAETHAR o5 EL) 0.32 0.08 0.000 —
M (A E RN & E) X1 (BT AR &5 ED) 0.45 0.12 0.000 —
Y (NI A) X1 (FPAETIAR &5 EL) 0.21 0.07 0.003 —
M (M ZE I 5 T 0.24 0.08 0.004 34.5%

e HA R ECHANRIH, RHEARRZOE R,
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