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Does agricultural scale management help reduce fertilizer use?
Evidence from meta-analysis
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Abstract The purpose of this paper was to determine whether big farm contributes to fertilizer reduction, and to
identify sources that lead to heterogeneity of research results in the existing empirical literature by meta-analysis. The
results showed that: 1) There was a weak negative correlation between the farm size and the intensity of fertilizer use;
2) The empirical findings of this negative correlation were significantly affected by the degree of education of farmers,
age, research country, and time of the research published. The four factors were relevant sources of heterogeneity of
the existing empirical literature research results. In conclusion, agricultural scale management does contribute to
reduce fertilizer, but the recessive mechanism of its regulatory variables still needs to be discussed in depth.
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19 JEstu] 2012 [ 236 42 TG I 4 2018 i E 442
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Table 3 Meta-analysis of main effect
R AR LR N AE .
7 ik - e Z ikl P g
Total Number of Composite LL UL
Method 7 statistics P value
sample effects effect value
5 B 355 148 411 63 —0.042 —0.082 —0.003 —2.097 0.036
W LLLUL 235138 r 89 95 % B A5 X F RS FIR.
Notes: LL and UL represent the lower and upper limits of the 95% confidence interval of r, respectively.
x4 FAFTEENEETASF
Table 4 Meta-regression analysis of moderators
‘ \ S (8 . e it .
WY AR (g ) EY i Z 53 P {H
Number of Standard
Moderator (variable definition) Coefficient 7 statistics P value
effects error
AL S5 M) (1= 2 TR . 0= R E/EYD 39 —0.048 0.083 —0.570 0.567
RPOZHFREN=ZHFEU=T 4, 39 —0.192 0.069 —2.790 0. 005
0= FH KT )
A AR IR 31 —0.030 0.010 —2.990 0.003
Ei ChE=1,4khE=0) 63 —0.169 0. 059 —2.840 0. 004
WFSE B ] (2020— 3Lk & 2 i [H]) 63 0. 009 0. 004 2. 160 0.031
CL) FpRE 25 48 19 8 95 8800 . A5 AR A S Sy Y BB KRE L EOK NE S AN A 24 A0

YEMI AT DLy S 2 55 AR ) MO AR Y o 2 AR )
ALAE KR VSR A B RT AT OB A L TR A

(BT TE YRR A B 58 B A7 W e 0 0 A 26 AL DR R
AL 7RSS R TR AR R AR S o b a4 ]
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L RIS R 0 T R RO B A& g o v (B=
—0.048,P=>0. ), YL I F AR Z5 H) R AE & E B S
A0 B it FH 5 B8 =2 ) 1 6 R Al R I E T . SRR AT g
T e — SE I R AR P R A RS /)N, 2 LA
BN T, KT ED SR EEY X b= A
R FEE R P 3t B e e P ok TR s — AL Ak
JE it AT A A A — B

R ZHEBREW IR . % EHA
WF 5T ot A 71 32 20 B B 0 I 4 A O R — B I
LA R P Z B BRIE AT T EH L. K2
BEZ N 6 FH/INFBE AT Z BT FE
=7, M2 /NFEU LB NR IR ZHE K
SRR IR P I RAE S 1 WA 0. X TR
SOV 52 BB R B T 5T AR B AR OF R A SR
THE BB AR, SR IHZ5 R B
RRFPZYEBRENRIERERE NN (=
—0.192,P<<0.01), B PR P 2 2 H 2l sy, &8
B RIS 5 1 A i Y 58 8 =2 [ A 97 1) G ZORE R B . X
5 B R AR | sl 5 AR ) SR AT oY 4 2R
— 0, AR F R T B4 A TR
F2 2B BRI BNAE Y 7 5 0 35 AR (UK 5 b e
R A T A, AT L3 ok R 3 1y ) B A O R o e 4
FoAth 77 AR LB . i H . SCA KO8R A T L
ot S AN 3k 33 SR A it B R o A A R AR U
WS 25 o 2 A PG A0 RE L 5 Ak - 4 kB L A IhT
VY5 e ] A L) S K RS Y 2s

(3 A P AR 1 9 15 2800 o BEAS SCHR — i 4l
TAR P AR Y AR AR ST DL AR Sy A AR e i
AT IR S A T4 7 A 1) I8 49 350 . 76 N BR A
AR AR AR AR IS L AR BIE I B S AR AR 31 AN
. ZEAEMIELE R RN AR AR IS A T R
H i (B=—0.030,P<C0. 01) , P WA i & 4 P AR IR 1Y
WK, 2078 U5 A N it P 5 R 2 ) ) 7 0% B K
B, 5 2 SR ST AS — 2L

(A [ ) A8 80 45 3% R o 7E 4 A 25 A 45 BT Y Sk
HCREARYS Kb B AR e H ORI gl
WRIEMRET DI HAE RV E LA NEE, N
TR FE 0 0 5 M AR 5 R T TR i) R 0L AR o B
P T E AR 1 AR R 0, 255 0]
A2 BRI, [ kg #0028 5 9 [ 3R 8500 35 0R
(B=—0.169, P<C0. 01) , 3 B 1 HoAt & & v [ 52 1
ALk i AR P 22 RS 5 Ak IE it F 5 B 2 T 1 7
[ AR, — 2 EIE T Demeke 2501 Olwande

SEUTXE A A e b R R ASE 2 A 0 b A it
B BFFE 458 B 7E op [, IE W Zhang %50 @ &
UK R B B TR AR . 2
T R AR R AR K A R EE AR S A Y
A HEAT AR 8 A Rl A= 7 AR T I
SN NENN TR RS EES P el = o e ol L1 P S s o1 | B SR 20
B FHEHRTE IS Al HE DL o %k A B2 4k
A7k AR R R L T 2 M A SR A AT {1 DA SE
BIG=. HRAE P E L A S TR AW A
TS Rl A 7 0 B 22 A I e A IS B Al
TAE,

(5) WFFE I [8] (%) I8 15 800 . T BYREAS B 5
VAT & WA 04 BIF 5 I8 18] A5, BT LAASBIF 50K 2020 4F
55 SCHR & ARy 10 22 (ELAE g T 5 I Th) A8 A7 25 3K
MU 287 . 2553 7R . R 58 i o) A8 5 () R &
1E(B=0.009, P<C0. 05), ¥t B i B 2020 4 i ] i
T A9 2278 R 5 A I i 1 5 J32 B P R T AH G
RIAR be 1 A4 BIF 5, i TR) BT 10 0T 50 b 22 L S
AN it FH 5 32 2 ) ) £ o) 5C R HG 0 . X — SRR
Wt L B A2 5 BORAS W 25 A0S 09 FH 52 e
REHAE.

4.3 REHRR
4.3.1 AERZTZ2 85X

SRR B SR 2 R A AR T AR T ST R e T B
Ttz g 1 22 ) 5 CH R AT 25 AR A BT . AR EESE
M3 T — A7 (B e R S . o 2B R S AL T it
FH R BE 35 AR SC I AR S 1, 25 T 3 AH DG OC &
WIRAE g 0, 75 3 SOAH SC KAy — 1. 2% i 3
fige e e 1 S HE P AR i LA Ordered Logit #27
PEAT WU 3 A o FEASBIESE T o SR B AR R 7 i e %)
] HE 7B 2 Bk — R a5 R (H AT RLRE IR 28
FIE 4 RN (L2 48 Sy AH G 22 B0 BIF 58 A0 A Tl A 3 B
THT O 5 DSBS I 7 REAS B 5T A KR . ZE AR AR PE A 5
b ARSI 9T B 80N R A B 22 ) [l IH SR B 108 A,
HH 22 5 A LU 25 W AE O 90 748 1 0 1ol 5 R AR 5
M EIES R 4 BA &N — B0k, vl W] S2iEZs R
=[S Y
4.3.2 T4k

V20 # 56 (Subgroup analysis) & 25 2 49 ¥ 43
T 32 000 8 T AR R R Ok 2 Y ALK
FVEAE VA AR B0 RN AT 3 4, IR X & LG
AN AR 5 AH S AT SE TR 5 . DA SR RS A AF TR R
JRPESY ALK B A Rk 6 TR, A5 R R .



180 bR R R R

2020 4 55 25 &

(DZETAEY 5 & 1E YR 800 8 %A B E X 5
(Q,=0.182,P=>0. 1), ibt. W Ff 4 45 #4) R 7E 28 5 AR
55 A it 58 B 22 1R 1) 06 & R RIS AR (2) L
BN =N — 0. 142, (K Z & 4 3 & R
0.055, HMZEZE R BF(Q,=12.064,P<<0.01), 4
A 7 32 20 R R M v, 2078 FUBE 5 Ak T it ) e
22 [B) B B 1) 96 Z R 5 (3) LRI 5 RE AR 1 4 % YA
(51.010) 4041 » =3 4F % 41 /Y %50 0 F o — 0. 153, IR 4E
B R il 0. 034, H M #H 2 R B F(Q, =
13.433,P<C0.01) , BB FAR IS B, 2B AL
A0 R it FH 5 88 =2 ) £ A7 1) 5% R R 5 (4) v [ 4 A A%

N A — 0. 105, E [ 4 9 &L 0 5k 0. 066, H M
HEBEE(Q,=16.453,P<C0.01) , Ui B F HAth %
J SR LR R L [ AR P 2R R A A e
JE 2 8] i A7 ] 06 R 5 (5) LA 1985 4E & 2019 4EfY
HrEAE £y 2002 R FE 43 41, 3 30 BF 5% 00 /R R N
—0. 065, F AR 58 (RO R 0. 235, FLW & 2 5%
B (Q,=8.457,P<C0.01) , LB 5 R WF 5T AH LL.
i T) 458 30T A AFF 8 o 48 S 55 A I e FH 58 2 22 T 1
fm E R W, n] LLAE W W4 0 245 1 5981
RN 53 BT 0 45 3 EL A e B — Bk i — 2D W] T S
TEZE AR fl k.

x5 REMRR

Table 5 Robustness test

. . RN o B . bR e 1R .
P A B (R E SO R4 7 Gt Py
Number of Standard
Moderator (variable definition) Coefficient 7 statistics P value
effects error
PSS QA =2T B, 0=REIEY) 63 0.147 0.520 0. 280 0.778
KPZHERE(N=2HEFTFHU=T F, 59 —1.791 0.556 —3.220 0.001
0=2#EFFH<T 4P
Y akisy 46 —0.187 0.086 —2.180 0.029
EpE=1,4EhE=0 108 —1.330 0.399 —3.330 0.001
TFF 5% B 6] (2020— K¢ A TFF 5 B i) 108 0.107 0.034 3.100 0.002
*x6 THKK
Table 6 Subgroup analysis
. . AN e B ZEA RN AE
45 7 dk %91 SN
Number Composite LL UL Q, P value
Moderator Category
of effects effect
ZVAEY 16 —0.057 —0.170 0.057
T A 25 44 Y 0.182 0.670
WEED 23 —0.031 —0.072 0.011
= 19 —0.142 —0.187  —0.096
RPZHUERE 12. 064 0.001
1% 20 0.055 —0. 046 0.156
B (=51.010) 14 —0.153 —0.202 —0.102
Y akisy 13. 433 0. 000
£ (<51.010) 17 0. 034 —0.057 0.124
W 39 —0.105 —0.146  —0.065
[ESF] 16. 453 0. 000
EIE 24 0.066 —0.006 0.138
\ T ] (i [R] >2002 45) 58 —0.065 —0.102  —0.027
BIF 5T i) 8] 8. 457 0. 004
B (i [E] <<2002 4F) 5 0.235 0.038 0.414

TE SR FHREAL R AR 5 Q, Fe7n 4 o] 53 R 1Y Q A5 46

Notes: Using random-effects model; Q, is the Q test for heterogeneity between groups.
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Sy T UL 4% s T R T AR X T
55 A FE e P 5 R 2 T G AR B R T L A BF O T
WA S R T R BORY R A RN R (K
2)o o, % or A0 R R O B AE A R G RO
@, TTLUE I FEBCA R EE R AR | 3 0

A (2) #F Education

AN FH 5
Fertilizer use intensity
A HE it FH 5 32
Fertilizeruse intensily

v

2578 AR Farm size

»

A (c) 5] Country
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s

AL 3 I
Fertilizer use intensity
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2578 A Farm size

S (1) 45 2% 748 5 1 T T L AN TR] 3 4 B0 AR R L A
— 2 B B BARTH T 28 E MR X T A IS i P o R R
YE . X AT RE 8L 2 RO o B b 2 B LB 5 fk
NE it FH 5 J3E 22 TR ASCAS A A ol 58 B AR OGO R Y 2 %

A (b)) 4FEIE Age

AR 2
25 WA Farm size
A (d) F5EITE] Study time
>
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S
[5)
=
>
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Fig.2 The diagram of moderating effect of the moderators

5 #itERE

Xt WA 875 15 AT Bl T AR AL s Ak, BLAT SCRR
ARG — S5 . IR T 28 RS AL it
SR JIE 22 ) A LS OC AR L ARIEFE AR A T R SR SCHK
BT ERDSIBEARRG LY T WEZE R CHRIE
Xk 52 M 1 5 S AR 0 P R 1R T AR B R AT U ASHE

WFFE R . (1) 2038 MU 5 R it FH 958 2 22 [ 77
T B8 1 B 18] AH DG OG 2R 5 (2) BOARAT SCIRIA O 2898
55 1 S it P 5 22 1] £14 56 28 32 AR B A A 900 s b
A4 S0 (ELE T REAS SCHR A 23 B U 6 B 28 DA 2
DAY SR AR Z (8] X MR R JF A 35 (3) K
P72 R R AR AR RO U 2 A AT it
I AL PSEY S P A B G S
A W R B A 7 5] BEAE RURE 22 8 77 5t T HfEsh 4k
FES A9 DB P 5 () R At & i v [ AR L v [
JEE R 5 AR R e 9 R = Tl ) e G AR R
I PR AT REAE T H A [ B e A Dol A A ) H R

O SRR TR BRI A B R

RANTR) AR 22 0 S v [ SR AT K A B i ok 10 A
e Al A AR TR MR A A B R A
BRI RE ) KR 2 BRI s (5) 5 B AE 5T AR
FU o S ()BT P BF S 22 B ML 5 A I it T 58 T 2
EES LB S0 P IR G SR N (U s
ANTR] B I 1) B 4 RS T HE A4 e e B S SR B4k
gk @A o TR HUEAR 37 825 5y o7 T e B R4
ASHIEFEBE X T 58 HEA T B IR TR UG B 45 A
K 2 BUA 288 MU 5 10 AE it FH 52 3 5C 2 #F 5
O AR T (D) 25 A 0 i AR £ 3R HE A IR
A LAt b A A 1 2 RIS A A it 56 J5E 22 TR ) G
F IR T BN AT AR AT IS S . A B T BB
G (O TEPA T RN T 5T AAR P 32 BOR R VAR
T S31) 0 e i) 25 PR 3% 5 4R AT SCHR v AT 5 408 B
T SR UL o (125 1 2 00N A AT PR A 358 AS T T 2 A Y
AT L 254 T 2 AL L A A il Y 5 B 22 1] G AR Y
FAEDLE] s O A I A BY T 58 H H— M s 25 1)
KR 1 A LTt P )R —— sl 1 22 2 e P [ K E
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e 9 22 AR S 30 1) SCHR o PN A0 R e 3 SCHR 5 2 Ao
SCHREE A SCRR A AN - 15 7 BE 2 52 Wi 32 8% 1 73 A
G52 (2) T ZE A BT 1 SRR B A7 4l B0
e 7 SRR AEAF AT BEAT W Lo i A 5l
FREWCA L2 AR 55 7K1 A% b 40 AR AR JIE 1 A6
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