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Abstract

Clarifying the synergistic mechanism between farmland water conservancy facilities and agricultural
mechanization is critical to optimizing agricultural investment structure and ensuring national
food security. Using panel data of 31 Chinese provinces from 2013 to 2022, this paper empirically
examines the moderating effect of agricultural mechanization on the grain yield effect of farmland
water conservancy facilities via two-way fixed effects model and grouped regression. The results
show that: (1) The direct yield effect of farmland water conservancy facilities is statistically insig-
nificant in the full sample; (2) Agricultural mechanization has a significant positive moderating ef-
fect, and the yield effect of water conservancy facilities is only fully released at high mechanization
levels; (3) Cultivated land concentration and contiguity plays a significant partial mediating role
under high mechanization, serving as the core transmission path for their synergistic yield increase.
This paper defines the boundary of the synergistic effect between farmland water conservancy and
agricultural mechanization, providing empirical evidence for China’s differentiated agricultural in-
vestment policy-making.
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FEAMUMA I RN 57 T T, CAT DB FEIT R IRIE A H UM A RN A5 1) 2 A i an AR HLAE
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2. ERSSMRRR
2.1, REKFIR R B EE~H N

AR FH KR Wit A2 DR B B 287 A8 BRI B DB A o RO, HOR AR ™ B 0 B R i 243
FIBA SCRR 20 E . KA RO A REO6 (LA Rk 2 26 1, SESRR R BL R HEDTRE ), RETTT EL%
HEBRR A 877 5 B T[S EBUA B FE 0% T AR B /KR Bt BRI 7 RN ) 25 R A AE —E 0 B WA
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TN 2 Pl A P BRI L (1] A2 REHEBDI 72 3 EAUMALACT IR IO, -8R = e R A LG e
EFBL KRBt 7 REvE T AETEXE A TE 0 BETKL6]: 1 B A [F) 4 473 AU AL AT 55 4R EE KR B il
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3. SEiEgit
3.1. HEKRFESAE

AR 2013~2022 4 [E 4 RIAREAR TR T, AEAE G AR 31 M. B, BEET . BT
AR FEoRET (PEZUHES) (CPERMNSEE) « SEMFEESTEE, UEEZRSIR. £l
RASE ARG T T RAT ST Ok TG ER A AEE R 2015 4F. 2019 4F52 9 AR Bk 2K 1) 1)
M, RARGERERE, TORMERAE, BAEFE R EH0 D EEREE, A SCRA S RE T
HFE, BRG] 310 AN RO IIAE -

3.2. TEIER

Table 1. Variable definition and description

=1 TEENSUH

EEAY BRAK BRI AR SRR

WRERAR  RaeR Ingrain SRR A R A, B 0

T 2 Inwater SR RO TR A e, A T
K

AR R Inmech SRR A B R B B TR

A . . R R RE A T AR
AR P& farmland concentration B 2 U o %E'

AR JRHRTHIAR disa BB E AN R AR E IR X HL, Ffr: T A
AR AR A Inlabor BAWERLEE L N R B R HL B A
i MLt & Infer AR E AR R r o 8 B8, ffr. g
Pl AR WA AR urban FARMEREEAD S ANOMHE, 867 %
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ARSCHIWRREAT RSB ™ i, I CoARE A B D AR FH KRB0t A BEK T, I 5 A2 B O AL A 7K
AR RO AR R R, RIS R AR ARME ST B RN BN AR A R AR DR
HAE, Fra RN RAE LSRR 1R,

33. ERGE

ARSCRITA SEIE 3 B 450 5 0 0 [ 5 RN PREASE AR R T, ()42 ) 489 47 A [ 5 2807 5 4 o] R 28N
DAL g AN I 18] A2 00 PR DX 1 i R P 2 U B b o SR P A A R s A [T P s A 5 45 SRR
FEmRm, UEERTZSFIIMREE, SRR ENE. RO BARBCEW T

Ingrain, = 3, + 3 Inwater, + > y,Control,, + 4, + 2, +&, (1)

Hop, i RERAG, RERF: PHABZR Ingrain, i B0 FREAER AR, HTEERE
A7 KFs Inwater, Dy i 486y ¢ A RO TAR ) B AR, H T R AR KR B ZK~F; - Control,, A—
RYVEHAR R, WA, RWITE . IR B,  y, xR il A8 & 1[5 15 R 2
e NE AR E RN, A, AR [ E RN 6, SBENLIEENIL,  ARMIRALTE 73 A5 (I IEZS 7041 o A SO L
KUIERBON B, HAFra8 SO EHI AR AR, R0 IHAREHRTT 1%, RER™ & T8
B% o FETHIFUERS HI, T f fEpEA M e geit S 1k

4. SBEERS 31
4.1. MG

FAABMIR G EE R 2 B, Ho, AREFENEIIES 7.0428, FrifEZEH 13611,
ARG GRS EZE R RE, BARREINEER K REAKR B AU A 5 1) 3518 7 58
7.2269. 7.6497, FRUEZEINLIN 1.1, W TR B R RSP AELE BB XA ZE R BF AR O BE A3
H9 13025, Fr#EZEN 04349, ZFTE LA RN B ERACNTENR, ARZERE/DN. R TRET
SO IE 2 A A B S, SeBEORBE 7 RAEWI, B A B A P RET AN T AR R Hr) Y
EI A 6.1144, 4.6859, MEZEIIZN 1.8, ERIBAMXINZE R4 TE RV, AAAEN I = H
WAL R AN 60.44%, EUE X AN 23.93%~89.60%, 1R H 4 BrIsAE AL A J B FEAS 25 47 RO RS AT

Table 2. Descriptive statistics

2. R MgRItR

A AR Y8 PRtk 72 w/ME LR IAA ISIN ]

Ingrain (FR & 2 X5 40) 7.0428 1.3611 3.3590 7.2604 8.9705

Inwater (3 2CE L T AR 0T 450) 7.2269 1.1036 4.6935 7.3956 8.8048
Inmech (FRMVHLI =311 710 40 7.6497 1.1434 4.5430 7.8480 9.4995
farmland_concentration (Bt IE F &) 1.3025 0.4349 0.5109 1.2949 2.3886
disa (LK HIFR) 666.3934  731.9357 0.0000 4529000  4223.7000

Inlabor (R 57 5 F3 5%t ) 6.1144 1.1231 3.0445 6.4175 7.6227

Infer (44 AT it FH 5% 450) 4.6859 1.2838 1.0403 5.3048 6.5738

urban (B HR) 60.4436 12.3553 23.9300 59.6800 89.6000

FEe MK TAREE SO TEGX AR b R, JAG (RN O I 2245 0.
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4.2. EAERIFLER

FEUERNHEE 3 ZIREIR, ARSI A B BH R ECN 0.0833, RIEGEHEEERK, RUE
EREARBIHTHELE T, AR TH KA bt e YRt AR 82 7 B ANAFAE GE v R SO ) S 25 BB, W TR H A5
FISHERAIE . fEAEHIAZRITI, MR AR R EC8-0.0000182, 1E 5% & KT ERZF N, 5
He T — 8. HARmHIRE, RS E RN IR, s RS, BIHRERT S/ a T
T, AHE ARG W VEACT AR S, W SRR ITIEZE T, RN IR A B AR EH
B X EEUR SR E AR A RS AR R R R G

Table 3. Baseline regression results

3. FERVFLER

AR AR Ingrain (FR 7= £ 57 40)
Inwater 0.0833 (0.0781)
Inmech 0.0263 (0.0922)

farmland_concentration 0.1201 (0.0752)
disa —0.0000182"" (8.24e—06)
BRI Ingrain CHRE 7 BT )
Inlabor 0.0293 (0.0559)
Infer 0.3028 (0.2600)
urban 0.0060 (0.0037)
fig e 4.1355" (2.1430)
B [ RE RN P
A7 [ RE RN P
ALIE 310
R? (Within) 0.2088

P p<0.01, “p<0.05, ‘p< 0.0y § 5 A NEAEIAGRH M MERHER.

4.3. EMLTE

AR FH B B /N —3R1E(2SLS), LA 2000 4F %44 {343 ROEWE T AR B B AR BUVE oy T A AR &,
TERMERE R PAEZE R AT A 04T, DR IAZ ORRE R B S H RS s 2 0], i R pa) PR SR 8 A2 & 5|
RN APE RS, (B2 BNk 4.

BB EIAg R EIR, TEBERMGTRECN 0.6726, 78 1%M8H K FEEHNIE; HE B
F{HR 12.35, RTIGFUE 10, BEIHATZIESS TEB S M, 2 THARMAHCHEZR. 5 HBEA
W, RO RS B AME R AT R BN 0.9089, FIFEAE 1%MIG0HHAKCE R B NIE, XK HE
T T AR AR A 7 B I E R AR B R, ARSI LI A W RO . IR Ak, i AR B I R
S5 FUE R S REEA B, R TR REAE 5% AR TR E NS, SRS R B
Fafg

DOI: 10.12677/hjas.2026.167123 1022 b k=


https://doi.org/10.12677/hjas.2026.167123

A

Table 4. Endogeneity treatment regression results

4. NEMLEEYIZER

AR AR

Inwater 2000 (L F.A5 &)

Inwater

Inmech
disa
Inlabor
Infer
urban
WO
B /A [ 52 RN
WL
B
R? (Overall)

F—BrB: WRRAL & Inwater
0.6726™" (0.1222)
0.3080"" (0.1058)

~2.87¢-06 (1.40e—05)

0.0369 (0.0880)
0.0662 (0.1321)
0.0065° (0.0037)
~0.5690 (0.3667)

Fas il

300

30
0.9256

FEM B WARREAR R Ingrain
0.9089"*" (0.3484)
~0.0727 (0.1072)

~0.0000179*" (7.86e-06)

~0.1282 (0.0884)
0.3626" (0.2261)
~0.0085 (0.0088)
0.2299 (0.4661)

el

300

30

0.9008

PEe p<0.01, “p<0.05, ‘p< 0.0y §E 5 A NEAEIAGRH M MERHER.

4.4. PFHBILE

DN BB AR TR KRR it 22 M B 7 OB R S 2 A R IR AR UL AT O S B PR RS R, AR
RO IR, AR FEAOAUMUE B o Boh A Bkt e AR 22 ARAO UL IS TREA, 23
TR AR R RE R, I X L AL Al T R A 225, TR SR A LM UAL KT 8 5 1
TRBE SRS R VR AEIE SR EEE, 45 R4 5 Fn.

Table 5. Heterogeneity grouped regression results

=5 REMSARALER

AR B AR

LA AL (WA R A2 B Ingrain)

(UL AL 7R A5 B Ingrain)

Inwater
disa
Inlabor
Infer
urban
W
B /AR [ 52 RN
AL
A
R? (Within)

0.2084""* (0.0674)
~0.0000142"" (4.94¢-06)
0.0369 (0.0325)
0.0036 (0.0922)
0.0070"* (0.0027)
5.8327" (0.6716)
el
160
20

0.5055

0.0871 (0.0815)
~0.0000256 (0.0000183)
0.0372 (0.0981)
0.3730 (0.3590)
0.0060 (0.0065)
3.1964" (1.7054)
£l
150
18
0.2834

TE: "p<0.01, "p<0.05, p<0.1; EHURILA AN AT T LB REA, ARHUMAL AR T LU RE A
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SRS R IR FE R ARG, A& KRS B B Al T RO 0.2084, £ 1%14E 1T
K RRENIE, e TAREAREERIAREG MEMAAURA +, ZRECN 0.0871, FKidid
REERR., X—ERE5WAMmK H2 —2, RELAURALIT A B KRB i 1R £ 38 72 2B A7 7 3
EFAIEFER : R S X, A RO AR T Re % B 2 R PR a3 7= A HLR I
APEARMIHLIX , A6 R T AR S T AR B 7 AN 35 IE e, B AV AU A2 AR F KR Bt R
PS8 77 R0 1) FE AT

4.5. PAYRRLE

N BE— AR 7R AR B KRB SR B 7 AR LA, DUBCRAE U AL KT B 5 £ T, ASCA T
XA HUMAL AL T FEAS, FEREERRIAEZL T, SRATIE BEAF(2004) 220 [l 3, fer it e ik b B2 Y
HRONE, BB AL B KR B R AR B 7 B A AR S B AR . S5 R IR 6 BT

Table 6. Mediating effect test regression results

= 6. AP EVILER

AR AR

B YURRARE

B YRR R

B= YRR

Ingrain farmland_concentration Ingrain
Inwater 0.2775"* (0.0603) —0.4429"" (0.2086) 0.2340"™ (0.0676)
farmland_concentration - —0.0983™"" (0.0292)
Inmech —0.0591 (0.0255) 0.0615 (0.1441) —0.0531" (0.0295)

disa —0.0000164"" (4.96e—06) 0.0000183 (0.0000149) —0.0000146™" (4.95¢—06)

Inlabor 0.0330 (0.0349) —0.0293 (0.2260) 0.0301 (0.0341)
Infer 0.0608 (0.0901) —0.5436" (0.2686) 0.0074 (0.0836)
urban 0.0054™ (0.0022) 0.0145 (0.0122) 0.0068"* (0.0026)
Evell 5.4367*** (0.7352) 6.8280"** (2.2179) 6.1077"** (0.6831)

B A B E RS st Eikil Eikil

LE 160 160 160

B EL 20 20 20

R2(Within) 0.4741 0.4649 0.5164

H: "p<0.01, "p<0.05, "p<0.1; FETHINEERIE O PRI ER

BURSSRER: 5PN B ARARY:, 45RER, AROERmB RS &I RN 02775,
FE 1% 8KV LR OVIE, W2 AONAS I AT IR 25 AF, BEBIFE S UL, A OB T AR ) 1 7 2k
28 5 O TR AR R, S5 IR R, A RO I A B AR O e E N SR HCN—0.4429,
£ 5% KT LR, MR O AR B AR A R E R, BRI AT BOROT; B =0 N E
BN A RN, GURER, MRS R B R R A R EUN-0.0983, £ 1%KL
W, HAEARN GBS AL, RN A RGER AR BRSO 1% 80K LR 2EONIE. 1XEW,
FEAOW AU KPR 25 AF T, BEHLEE & e FEAE A RGHE I T AR R AR 7= R R b A58 B35 10
R AAER ., B H3 32|

BEXS AR A AR G R AR ASORRE N : i AO HURR AR B 37 OB 28 AR A v 5 LA T Rk
1, AREESRT AL BRI 7 RN S IE IR AL, A A A T B RN YR, R R EE— 2 EIE T AR
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HUBRAL I AZ Co v A5 7R
4.6. TARMEKRIE

NI RASCZ DT AR I R PR S AT FE R, ASSCHESEMERRHESL T R A B % DR AR R L %0
R AR B Je — I A S 4 R AR PR = 7 iR B Bl A, XA OS5 R AR B EREAT I0E . S5 R INEE 7 For.

Table 7. Robustness checks

= 7. MR

ALK FRfiEtE 1: ‘ ﬁ%ﬁ; Ttk 3:
B O R B O R REAR i J5 — AR Ab
O R A i 0.3936*** (0.0975) 0.1720*** (0.0546) 0.2349*** (0.0695)
Inmech —0.0299 (0.0296) —0.0340 (0.0340) —0.0540" (0.0298)
farmland_concentration —0.0943"" (0.0380) —0.1063"" (0.0384) —0.0978""" (0.0292)
disa —0.0000132** (4.82¢—06) —0.0000132*** (4.18¢—06) —0.0000144"* (5.02¢-06)
Inlabor 0.0416 (0.0335) 0.0483 (0.0333) 0.0310 (0.0346)
Infer 0.0516 (0.0945) 0.0155 (0.1006) 0.0085 (0.0839)
urban 0.0086™* (0.0025) 0.0079™ (0.0030) 0.0069** (0.0026)
B 7.1994"* (0.7555) 6.2493"* (0.9765) 6.0924™* (0.6878)
B3 /A ] AR | il £k
WLIIAE 160 139 160
(SRl 20 19 20
R? (Within) 0.5011 0.4395 0.5123

TE: "p<0.01, Tp<0.05, "p<0.1; fH5HNERIEMRmMRMEIMER, LARZRENE .

Rk O PR A B A R T AN B O A O R e, DR BRI T R B0 03936, H.
TE 1% KRR NIE, 55 s 2R RS R e 28, WA OE AR O R &S
EIFEW; R O R A B AT i Jo — AR B S 35 DU AS TH R EO0N 0.1720, 78 1% 82 MK T &
FNIE, WHIROER AN SR PR A0, @R s, W T LA BT 1% 99% 73 AL ) 4i
FALFLG, RO MR BRI T RN 0.2349, UI1E 1% 2 F EAKE N 23 NIE, WO IR AZ IR
SRR, AT AR AR E

b, =FhRErER I A R S EMERH A O SR B SR IEMIAST “ AUt K
PR ARG T AR 3R T RENS 18 2 (AR P A "I — A% O A 18 R A R I AR A 5 T A
A5 FRIBAE TR R Km0

5. FHILSBUREN
5.1. WL

AFET 2013~2022 FFIRERFE 31 ANME L BRI EEETIARCEEE, DLAOVAIBA LA, s
RSP AT 1 AR BRI S BOW R B B, 1 EAG H LN 418

B AERFEATEMER T b, A BRI B S AL H UM AL B BB P RO A 2, XS5 R
T 8 b DR A R DX IS T4, DA AR FH KA it 55 A L ATUA A vt BE A 97 2 1) 22 EE AR 20 2 ) AL,
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