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“Contract system” or “operation system” : Effect of
fertilization trusteeship on fertilizer
application level in maize

CAIl Xinjuan, MA Ji’

(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract To clarify the impact of different fertilization trusteeship methods on the level of chemical fertilizer
application, based on the survey data of 1 511 maize growers in 12 provinces across the country, such as
agricultural production trusteeship and fertilizer input, multivariate treatment effect model was used to empirically
analyze the effects and mechanisms of the “operation system” and the “contract system” trusteeship on the level
of chemical fertilizer application. The results show that: 1) Compared with the non-trusteeship of fertilization,
both the “operation system” and the “contract system” trusteeship can significantly reduce the level of chemical
fertilizer application, and the chemical fertilizer reduction effect of the “contract system” trusteeship is more
significant, and this conclusion is still valid after the robustness test. 2) Both the “operation system” and the
“contract system” trusteeship are effective in reducing the level of fertilizer application by reducing the number
of fertilizations. 3) From the perspective of the heterogeneity of labor, land, information and knowledge,

compared with the “operation system”, the “contract system” trusteeship can significantly reduce the level of
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fertilizer application of farmers, and the elderly farmers, small scale farmers, farmers with low information level

and farmers participating in the training are more likely to reduce the level of chemical fertilizer application through

the “contract system” trusteeship. Based on the research results, the following policy suggestions are put

forward: Promoting the precision of agricultural production trusteeship services, promoting the fertilization

trusteeship method by classification, empowering farmers to improve their capacity through differentiated training,

and strengthening the trusteeship incentive mechanism and effect monitoring.

Keywords fertilizer application level; “operation system”; “contract system”; heterogeneity
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Table 2 Estimation results of fertilizer trusteeship method on farmers’ fertilizer application level

22 J0A1b 33 35K i A5 78
Multivariate treatment effect model
5 — - — - Py OLS J &
Variable ﬁti‘* 'ﬁzj.k?ﬁlj ﬁ_tih: @‘q:%lj /nﬁ%ﬁ*I OLS equation
Select “operation Select “contract Result
system” system” equation
Al —0.099™ —0.107™"
“Operation system” (0.03D (0.022>
BT —0.622" —0.298"
“Contract system” (0.035) (0.033)
4 53 0.176 0.997 0.077 0.036
Gender (0. 288) (0.620) (0.051) (0. 040)
AR 0.002 —0.021" 0.002 0.002°
Age (0.007) (0.01D (0.001) (0.001)
ZHUAERE —0.038 —0.041 —0.0002 —0.000 07
Educational attainment (0.024) (0.034) (0.004) (0.003)
A AL R —0.295" 0.481" —0.070™ —0.096™
Whether have part-time employees (0.147) (0.218) (0.023) (0.022>
MR AR o5 Lt —0.344 0.014 0.032 0.011
Proportion of income from grain planting (0.225) (0.323) (0.032) (0.032)>
e B B A 22 AR —0.021 2.140™ 0.131°" 0.063"
Whether is new agricultural business entity (0.172) (0.223 (0.026) (0.023>
AN T 0.527" 1.272™ 0.069" 0.034
Whether have village cadre (0.198) (0.253) (0.029 (0.026)
ol L MG 0.062" 0.089™ 0.006™" 0.003"
Planting scale (0.018) (0.018) (0.002) (0.00D)
T H R 0.043 0.293 0.023 0.024
Whether land is transferred (0.157) 0.221) (0.023) (0.023)
b, o7 0. 006 0. 187 —0.027 —0.029
Land quality 0.129 (0.182) (0.019 (0.018)
H S5 Y2 A5 O S 0.157 —0.139 0.0717" 0.083™
Whether geomorphic type is flat (0.176) (0.25D) (0.025) (0. 026>
JETRE 3™ 0.481" —0. 068 —0.121" —0.112""
Whether is main grain producing areas (0.163) (0.23D (0. 024 (0.023)>
ERRE —0.599™ 0.090 —0.057" —0.085™
Whether is crop rotation (0.172) (0. 285) (0.031) (0.028)
[ A5 A 7 S T A ML 55 174 L 491
The proportion of farmers in the same 4.835™ 3.820™ —0.054
village using agricultural machinery (0.562) (0.792) (0. 080
services
B —4.591"" —6.681"" 5.960™ 6.061"
Constant term (0.797) (1.24D (0.109 (0.117)
B A —2.626™
Lnsigma (0.576)
“HEAME R B AS T U PR 2R (A, 0,019
Unobservable factors of “operation ’
(0.029

system”(A,)
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A OLS 7 &

Variable R AR ERE T GIRTT OLS equation
Select “operation Select “contract Result
system” system” equation

AL B AS U R 2R (A 0395
Unobservable factors of “contract )

» (0.012)
system”(A;)
XF AL SR A —
Log likelihood 1963, 119
P> R 566
Prob>chi2 0- 000

T e e R B ZRRAE 0. 01,0, 05 A1 0. 10 B9 & 35 VEK - b3l i 45 90 s MTE SRR H = K6 6, OLS 5 R H e Ko 4, 46 5 N #1 J0 pm e 5 T
HAAR il T OLS KA 2SS BRI 36 . T [l .
Note: ***x, % and*are statistically significant at the significance level of 0.01,0.05 and 0. 10, respectively. The z-test is used for the MTE
model, the z-test is used for the OLS equation, and the standard errors in parentheses are all in parentheses. The tool variables are tested
by the OLS model and the 2SL.S model. The same below .

3.2 REHwR

SR JH A A (] 51 RT3 47 o) A% i 2 07 200
MTE £ B 45 Rt AT Rl rE A g, Jeb, TREA
WIH S 2% T B2 AR 9T, i At 2 E

55 B J1REAS S A A T D R S BR e R AR R =65 %
AR A P 5 0 T 2R 40 B R M R B R R A
Wy S AR b P S A Ak 5 AR B B RS T 3 A 4 o] AR
LR E 3, £ MTE BRI H BN, ik

R3I FEEADEMMEMEHTENRBELHRER

Table 3 Robustness test results for subsample regression and add control variables

LRy FHEA B H B0 A AR G
Variable Subsample regression Add control variable

ARk —0.342" —0.093""
“Operation system” (0.041> (0.034>
T —0.179" —0.619™
“Contract system” (0.053) (0.036)

o3 | AR B
PR o Fe il o f il
Control variables
H R 6.157" 5.827
Constant term (0.132) 0.129)
B —1.367" —2.450™
Lnsigma (0.138) (0.656)
“ 17 14 A 1] S ‘T1| ES 5

N NI RS = @) 0. 299 0,029
Unobservable factors of
. . \ (0.040) (0.034)

operation system” (A,)
R M ESIE R EXeY

O o R N VR S = @) _0. 155 0. 391
Unobservable factors of
w . (0.046) (0.020)

contract system” (A,)

LR (i
XT@UJ“ . H —1526.525 —1 954. 083
Log likelihood
P> " K 56

A 0. 000 0. 000

Prob>>chi2
HER 1129 1511

Observation




98 0 LN ES I Y NS S 4

2025 4F 45 30 %

FHREARBIHE ZHmEd e, fRELREER2H
il 28 R A — B0, BVAT R SEE 45 R A o fafik
3.3 HlEKE

AN [ i I 4 A8 =% Ak B i FH K - 52 i AL
MG TS5 R W R 4. AR AT AR A B he
I /0 il JIES Y K, A FG b A D 1) R ek R 3K R A A 22
5o TEENHI R EAEIE T IR 55 R He ki 2k Hoit

AE PR SREALAE A P2 T v, Ay e AR AR IF: DR Bt 7
7 R el /0 it A YA R 38 i Ui M xR RE
S B it AL A O e o T AR R T A A R
T, M 55 e W BB RE A 55 Bl O 9 58 A A A 301 A it
FIE R 55, DR I B0 1) 000 P i A 4 30 91 55 A 42 ) it
AE A, DA R AR B AR JF 2 Wi i, AT 52 B /0 )

Jita AE 4

R4 TEFERIEE 7 L IR 5E A 7k T 8 Im il il B9 4 1 45 3R

Table 4 Result of the influence mechanism of different fertilization trusteeship methods on fertilizer application level

7 Jiti HE VX A 7 it T R £
Variable Number of fertilizations Variable Number of fertilizations
“AEM 7 —0.423™ “HE M B S AT S PR 2 (AL 0.318"
“Operation system” (0. 155) Unobservable factors of (O. 190)
“operation system” (1,) '
RO —0.298" i
« Contract system” (o, 199, T A B R AL % (2, i
Unobservable factors of (O. 126)
25 1] 75 “contract system” (3) '
% 2
Control variables L F ]
O @RS
XT@ZU‘.{E —2 947. 949
BT 9 190" Log likelihood
Constant term (0.187)
2 A T
B A A —0.417" I; >;‘>h:;’ H 0. 000
Lnsigma (0.116) rob-—ch

3.4 RBREMESH
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ARG BR 4 e 2 56 R H R 332 R
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Table 5 Heterogeneity analysis of intergenerational groups and planting scales
A5 % —fRe AR INFLARE® AR @ KHLAEC
Variable Old generation  New generation  Small scale ~ Medium scale Large scale
AR —0.040 —0.145 —0.242"™ —0.197" 0. 069
“Operation system” (0.057) (0.152) (0.047) (0.093) (0.118)
“ELT —0.569™ —0.369" —0.777" —0.464™ —0.299"
“Contract system” (0.043) (0.164) (0.053> (0.088) (0.119)
zagias|PAINE =1
*‘;%Jlm . SEC SRS S SRS e 4 il
Control variables
w0 5.968" 7.126™ 5.973" 6.321"" 5.880"
Constant term (0.112) (0.472) (0.117) (0.171) (0.320)
A —1.875™ —1.030™ —2.390™ —1.485™ —1.455™
Insigma (0.296) (0.175) (0.331) (0.323) (0.484)
“ 7 19 A w0 A 2R (2, .
Ufoﬁfj ai?i;é’“fif.z 2 0098 0.015 0.151 0. 024 —0.225
serv s
« r ”r (0.067) (0.174) (0.045) (0.107) (0.126)
operation system” (2,)
AT R AN T P R A
U?_tf;ﬁﬂ Ii)’ilﬂif‘fti)u‘(}]f. R 0. 349 —0.142 0.377 0.233 0. 140
[ nobservable factors 0 (0.029) (0.161) (0.019) (0.083) (0.124)
contract system” (A;)
Xof BBl R
H&U‘ . H —1745.561 —190. 966 —1132.975 —468.095 —257.006
Log likelihood
P> " 16 1
X LE{E 0. 000 0. 000 0. 000 0. 000 0. 000
Prob>chi2
#AE ) 1355 156 879 415 217
Observation

TE @& —1, 1980 4F Z i th7E 5 # 2E 4, 1980 4F K LUJS 2k o @ /NBIASE | v JLASE A0 SR L ASE 43 53] 3 , A 1 A1 <<0. 667 hm”

0.667~3. 333 hm*(&)M>3. 333 hm”,

Note: @ Old generation, born before 1980 and new generation, born in 1980 and later. @ Small scale, medium scale and large
scale refer to the planting areas<<0. 667 hm?, 0. 667~3. 333 hm” Cinclusive) and>>3. 333 hm?, respectively.
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A TR 5 53— T AR R A Y U R A
Xt AL, nl BEBR A TN ) BEAS A9 1 H Bl A 4
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Ko AL U FE A WA R BR FE IR TR T A
N T BEAS  filT HC BE 8 B A 20 1 AR 55 7 O R
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HACR



100 0 LN ES I Y NS S 4

2025 4F 45 30 %

®6 FERAKFMEREINFRES T

Table 6 Heterogeneity analysis of information levels and technical training

A A5 B K i E B KT A I I
Variable Low level of information  High level of information Not trained Trained

AL —0.030 0.303™ 0.056™ —0. 064
“Operation system” (0.053) (0.003> (0.006) (0.060)
“Au T —0.636™" —0.300 —0.414™ —0.649™
“Contract system” (0.048) (0.003) (0.009) (0.048)
o3 2 AR
P B Fi il B Fi il B Fi il B Fi il
Control variables
W R 5.968™ 6.041 6.069" 5.702"
Constant term (0.132) (0.008) 0.019 (0. 140)
B —2.184™ —5.0027" —4.294™ —2.009™"
Lnsigma (0.522) 0.119) (0.124) (0. 344)
« 7 [ A% 1T O3 R 22 (2 "
Uﬁfikﬁi‘] i?ffii)u(}]fﬂ%(ﬂ_) —0.144 —0.379 —0.139 —0.058

n serva T§
nobservable Jactors o (0.058) (0.0006) (0.002) (0.065)

operation system” (4,)
“ 17 B9 AS U A 2R (A, -
CTRBRTRANEG) .

Serv S

) ’ o (0.026) (0.001) (0.001) (0.021)

contract system” (A,)
Xof BBl AR

]L;MM.J“ . E —1 230.022 —683. 004 —808.476 —1079.194
Log likelihood
P> K 5

X h%ﬁ 0. 000 0. 000 0. 000 0. 000

Prob>>chi2
AR 950 561 709 802
Observation
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