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Abstract: This study employed a regression discontinuity design to investigate the impact of the “Zero
Growth” policy on corn stalk return to the field, using panel data from 2008 to 2022 of major corn—producing re-
gions. The results showed that the “Zero Growth” fertilizer policy significantly expanded the area of corn stalk re-
turn to the field. Moreover, the policy exerted a positive and statistically significant impact on corn stalk return to
the field, which was attributed to the synergistic effects of improved corn mechanization level, reduced chemical fer-
tilizer application rate, and environmental regulations. Furthermore, the impact of the “Zero Growth” fertilizer poli-
cy varied significantly across different regions. Specifically, the policy had the most significant promoting effect on
corn stalk return to the field in the Northern Spring—Sown Corn Belt, followed by the Northwestern Irrigated Corn
Belt. In contrast, the promoting effect was relatively weak in the Huanghuaihai Summer—Sown Corn Belt, while it
had no significant impact on the Southwestern Mountainous Corn Belt.
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Table 1  Descriptive statistics

A FEA & ¥ E brifEi e/ ME wKME
Variable Sample size Mean Standard error Minimum value Maximum value
TFOKFEFFA H R (hm?) 300 744.428 0 906.607 0 8.453 0 3426.990 0
A I (T - 4F) 300 10 579.897 0 4934.203 0 2723.800 0 28 486.500 0
WL S 4R (%) 300 12.2220 2.684 0 6.916 0 20.384 0
NITGEA(F) 300 7.6210 0.563 0 5.002 0 8.7770
WA (%) 300 53.908 0 9.493 0 29.110 0 73.380 0
HiIX 4835 % K- (T T/ N) 300 17.0950 12.6430 0.4150 68.8530
TR BE (%) 300 0.5532 0.262 6 0.004 1 0.985 1
ALRE it FH 1t (kg/hm?) 300 24.589 0 42360 15.580 0 40.880 0
IR (T 4) 300 198.458 3 190.659 9 10.000 0 952.500 0
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Fig.1 Diagram of the discontinuity effect
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Table 2 Results of the baseline regression
7 i A (1) HiA(2)
Variable Model(1) Model(2)

A FEHG K HOR 0.150 0%%(0.055 3) 0.179 0%#%(0.036 2)
A B 0.099 5%##(0.019 1)
B 0.011 8(0.079 1)
NI 0.149 0%%(0.055 1)
WAk 0.035 5%(0.013 9)
HiIX 2835 0.027 1(0.025 2)
RO 5.225 0%%%(0.322 0) 6.355 0%*%(0.988 0)
A RE 0.684 0 0.5870

T o e ek B RORAE 10% 5% 1%KL 2253 B3 455 N kiR, F2H

Note: *, #%_ #*#% denote significant at the 10%, 5% and 1% levels, respectively, with standard errors in parentheses. The same below
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Table 3 Results of the covariate smoothness test
A FERI(1) FE(2) R (3) I (4) FEHY(S)
Variable Model(1) Model(2) Model(3) Model(4) Model(5)
ARRE R R 0.281 0.161 0.148 0.235 0.577
(0.265) (0.233) (0.131) (0.317) (0.386)
e 13.260%#* 8.607#* 12.910 387404 36.740%*
(2.320) (2.353) (7.595) (2.735) (11.960)
AR 0.486 0.519 0.691 0.487 0.543
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Table 4  Other robustness test results

A5 a FERY(1) FEY(2) Y (3) R (4) FERY(S)
Variable Model(1) Model(2) Model(3) Model(4) Model(5)

ARRE KR 0.222 0.262 0.237% 0.151 0% 0.150 0%
(0.898) (0.256) (0.077) (0.054 9) (0.055 3)

7 il A b = = = = =

W R 6.3527%x 6.174%% 5.885% 6.572 Ok 6.286 0
(0.988) (0.960) (0.982) (1.016 0) (1.022 0)

WAL 0.618 0.488 0.698 0.463 0 0.670 0
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Table 5 Results of the mechanism test
A FERI(1) 7Y (2) iR (3) Y (4) TRY(S) 7 (6)
Variable Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)
RN Z AR BOR 0.116 O 0.231 0% -0.390 0 0.259 O 0.199 0k 0.183 0%
(0.034 8) (0.073 9) (0.0752) (0.0337) (0.027 8) (0.064 1)
TR AL 0.032 1%
(0.0122)
ARAE it FH —0.144 0%
(0.053 6)
B28 5w il 0.084 57+ 0.080 475
(0.0297) (0.019 8)
PR 4K BRI AL 0.036 6*
(0.014 2)
P AR il sl i b sl il
Gpie 1.514 6.315 O 1.908 O 6.806 0 6.554 Qs 11.430 0%
(0.2520) (1.143 0) (0.474 0) (6.261 0) (0.944 0) (5.199 0)
AR 0.681 0 0.5190 0.6120 0.524 0 0.5890 0.641 0

3.3.3 IRFHLA

AR “ TR B BOR 5 A B P R 32—
ARSE TREFRA AR MRN . 5 s, 7ERiR(6)
A AR TR B TR R A S5 AL A8 LI ) R R
0.036 6, 7£ 109% 7K F- T 8.3, H 300 R 550
IE, ISR SR AL T BOR X RS AR 1 A4 24
FH A5 4 75 2 BGUE o FR5E R0 i 38 2o B 42 R il 75
PEAE AT, DA SR AL 2R B SR e AR S B T
P PO IMRRR W HEAZ B B T R AR BOR A5
FFE S AU, 258 T RS FHA AR
3.4 REMSH

Ryt — AL “ IR BOR AN [F] F KA
T RAEFFAA FH ) S5 2, SR R KA 1 H
SR ARARRAE , 43 BN AU 7 F 48 BoKAT kI
B FOKAT VG R L b Koy PG U KA iE
TR AR K B A AT T Ay
F A% TOKAE | B I IR KT RN P L T R KA
(1) R FEGAT A FH TR, X0 e Ly b = KA 52 i oy
AR

A7 HBHE F R B BOR B o 2 o X,
IR, BKAE b AR AR T S E AR
RIS TN T RS AT oA SRR RIS A
YRR | 2 M JRURS: o B4, 6] P 4 iR Ak iy i
0 MESD TSR S ORI A S HET, RS
b R T 3

B X EORBOR IR o AR IS
TAEF oA (0T Z2 B K AT g T SRS A8 el ]

TR E s, FRAACRCR . Bl P e AR AL
ARAG AP e AR L, B R AD T AR 2R 0
SN BRI T ORI SO o

PHALHEIE F KA A BORSOT AR T L7 %
BT o B /D G BORS FF 0 i s AR, (HE
TRt ) 58 35 SR AR 1K 7 AN AL B TRDEE, B R 1 A5 AT
A THZRA o [RIE, 200 DAy AR AL 288 FIHLAR AL
AKVH R, BRI T R ATIE B AR A , i — 2k
THORBCR

VU 1L KA 1 R AN AN . B R
Z AR AR AR, B4R 1 RS ATE
HURSAS o RO, WK 3 A1 AN BRI i v 25 ) - 3L
SRR A, AT RS S RORIL, BI55 T R
IS PRACR o

4 2EICSEIN

AR SCHET 2015 4F 5 A (3] 2020 4- AL A FH i
FHRATEITEE) R HME A SR SIS A & 5T
TEAG AR “Z KBRS FORFEFFAR 52 . 45
RIS — AR B K 7 HOR B EY KT EKF
FFiA FTRIAR, 2245 SR 1 DA d - W A 56 22 I8t 79
R | EHE B RDD A6 50 K7 e U R G 56 45 22
R g, A5 B Bk 5 =, BURE o 2R
(B2 A AR A, HLAAR SR B R 38 5 R B
A A R it FH 2 DA R 45 PR S B ) B4 b )
RN 5 55 = SR AT R R ACR A X ek 22 5
[IRTE XN EIlE g = o i & iR (A ER oy N



14 SRR AR F I BORO FORAE AT A TH (52

S A WS EE B S 56 E R 125

JEHEWE KA IR, v T Vg B KAt sy L P e 1L
M F KA B

BT BRI 3 DU ORI 5 — TRk
PRI R K BOR T AR AR HERHER AR .
DU BOR SAS, E—2BHE T RS AT IR FHEAR , B
Jita A 45 i 5t BOK 5 AL S HEOR BRI, s AR RS BOR
AN S HRVERE T s SR HEHOR SRR S 25N, JEH
ST XA W 1) L RGBT B A, 4
FHEARHME RO S BT KRBT, 2
PSRN o S RBOREEM , FTANR E K AL
PR BRI A S B AR 2 A A EATUAR R
W K s 303 v AL AL BRI, 4 e Rk R A Rk
- R AL NS IR AT B, A HUIE AR P
B O NE 5 =X, S AR TR IR, i 11
. =L A A IE S ARERTE s Zon K2
5o PREERL 0 TE [ AR FH R, BOR S0 R K
i 220 EIRBYEME . IS B EE R, dE T R
(PR WA PR 2R NSRS T340 FH (%) BRI M) 5 ] Bk,
Bt X R RA VR AR R L S 5 f
UM 5 HEARPE A BORATHLS] , LASE R B
TTRCR . S0, S DR 2E A R R HE T R . 2
TN [] XS SRR 22 S 35 o7 PRt ) R o) o 4
Tl AU R K T R AR AL
WK TL, 7803 RARBORIEH VU R 1L 3 R R
FH AR TR K R RS A 2R A BRI
FETHA Rl o
SE 0k
(1] Bl B A Rl 2RI A AR AR A PR T dak 11 5L
R[] . AR A K (R #AR) , 2021, 20(4) : 12-23 .
YANG S C, FAN G H. The effect of marketization of agricultural fac-
tors on the quality of rural eco—environment[J]. Journal of South Chi-
na Agricultural University(Social Science Edition), 2021, 20(4): 12-
23. (in Chinese)
T KU R EORT 45 MR X KA FFREIRAL AT
TR IR LSS RIBE AL . EKBRA,2023,31(6): 167-
172,182
NIE Y, HU S Q Q, HAN X Z, et al. Evaluation of the potential utili-

2

—

zation of corn stalk biomass in Jilin Province: Realistic challenges
and path to optimization[J]. Journal of Maize Sciences, 2023, 31(6):
167-172, 182. (in Chinese)

SKER L BUER VLR . MR R TR RR S AR P RS AT BT
WHI P ——FE T AL Z R R Z 2 07 . P A
YRS IX ],2021,42(4):99-107 .

ZHANG J Q, YAN T W, JIANG X. Value perception, awareness of

environmental responsibility and farmers’ behavior of straw re-

13

—_

source utilization multi—group analysis based on extended tech-
no- logy acceptance model[J]. Chinese Journal of Agricultural Re-

sources and Regional Planning, 2021, 42(4): 99-107. (in Chinese)

[4] PN AL 53 AL TS . AR IEBAAZ X 2R BRI
— 3T BN A BB AR B B SRS . R Al AR
2019,50(8):1869-1877 .

SUN X J, WU G Y, REN X. The impact of chemical fertilizer input

changes on grain production efficiency An empirical analysis
based on panel data of counties in Guizhou Province[J]. Journal of
Southern Agriculture, 2019, 50(8): 1869—-1877. (in Chinese)
ZEHGH , L | AHANRE 97 8 i S 5 S )] . et 2
BF,2021(9):34-43 .
LI Z T, GU H Y. Powers and functions of farmland, labor mobility
and fertilizer consumption[J]. Rural Economy, 2021(9): 34-43. (in
Chinese)
[6] Sednily, ARmn , XA, 45 . IR /22 FORFE AT BSR40 5 ik
S AERE F110] . AR RFE 2024 ,57(11):2202-2214
CHAI R S, ZHU L Q, LIU M Y, et al. Distribution of wheat and

maize straw resources in Shandong Province and fertilizer reduction

5

[t}

potential under straw return[J]. Scientia Agricultura Sinica, 2024, 57
(11): 2202-2214. (in Chinese)

(7] /e, BHat, 4, 4 ORI B EBOR A ST BUIR M e 2[)] .
T ELHLILAR ,2021,42(6): 191-201 .

SHANG X L, CAO ] B, WANG Y, et al. Current situation and pros-
pect of conservation tillage technology[J]. Journal of Chinese Agricul-
tural Mechanization, 2021, 42(6): 191-201. (in Chinese)

(8] Zytiard , E05 ATAGMG , 45 . A N 2Rl 5 A kB
PR RN T W ——F T 48 07 71 347 DA AR AL 1Y
TEAHARL] . ARl 2355 ,2022,44(7): 52-66 .

YI F N, WANG F, KE Y P, et al. Research on farmers’ cognition,

economic incentives and farmers’ green prevention and control tech-
nology adoption behavior——Based on the survey data of 347 betel
nut growers in Wanning City, Hainan Province[]]. Forestry Econom-
ics, 2022, 44(7): 52-66. (in Chinese)

EIRA /NG B G AR BET IR T SR s A R
S —— LA AR AR 25 5 0 O IR R 1] b RO B IR
HIX4,2021,42(3):110-118 .

YAN A Q, LUO X F, HUANG Y Z, et al. Research on the populariza-

[9

—

tion of green production technology based on the background of ag-
ing—A case study of biological pesticide and soil testing formula fer-
tilizer{J]. Chinese Journal of Agricultural Resources and Regional
Planning, 2021, 42(3): 110-118. (in Chinese)

[10] BREZHER XU . PR U P A HUIE A AR SR AT I 3

Wi S AR HIRLEI ] . AR ARBHE R o g (i B2 ) , 2024,
24(3):116-127 .
CHEN Y H, ZHAO M J. Influence and mechanism of capital en-
dowment on farmers’ adoption of organic fertilizer substitution
technology[J]. Journal of Northwest A&F University(Social Science
Edition) , 2024, 24(3): 116—127. (in Chinese)

(1] ARH, T, AU . AL KBRS M R 4 4
FTUE AR RD AEIG[T] . P B4Rk, 2024(1): 12-23 .
LIN S, YU F W, DAI M H. Will fertilizer “Zero—Growth” policy af-
fect food security: RD test based on quasi—natural experiment|]J].
China Soft Science, 2024(1): 12-23. (in Chinese)

[12] A, TS . i i PR HARZT A ARl 2 (BB R0 - Bk
TALNEZE G KATSIRYSSIE] . FEAH - RIS EREE, 2024, 34



126

£ Kk B

2 34%:

(5):186-196 .

YANG F X, GAN W M. Effect of biased reduction targets on agri-
cultural green innovation: an empirical study on the strategy of zero
growth in synthetic fertilizer use[J]. China Population, Resources

and Environment, 2024, 34(5): 186-196. (in Chinese)

[13] S, TR S, 52 R4 . ANFIFEFF A 7 2004 F A= SR 1Y 52

[14]

[15]

[16]

[17]

[18]

MZEAR[T] . VoAl AR, 2023,51(7):31-39 .

ZHANG X, XING S W, WU Y D. Effects of different straw return-
ing methods on farmland ecological environment: a review[J]. Jiang-
su Agricultural Sciences, 2023, 51(7): 31-39. (in Chinese)
S R TR L REFFER G RITAE SAMEBOR S P A T
AT AL AR S A AR (R E30), 2024, 32(4): 713
725.

GAO Y H, JIANG Z, JIN L S. Eco—compensation policy for compre-
hensive utilization of straw and households’ behavior of straw re-
turning|J]. Chinese Journal of Eco—Agriculture, 2024, 32(4): 713-
725. (in Chinese)

FEMEAE , 5Kk ST M, 55 . AN RIFS AT O 2O oK 7 R K
SYFRITIAIRFR A AT . K L PR FE4, 2018, 32(4): 255~
261 .

SUI P X, ZHANG W K, MEI N, et al. Effects of different straw re-
turning methods on spring maize yield, water use and root growth[J].
Journal of Soil and Water Conservation, 2018, 32(4): 255-261. (in
Chinese)

BB LT AR . LR S AT AR AL 5
UERTEGT] . TSR IR 7R85, 2022, 36(6) : 34-40
CAOTY,ZHOU J N, ZOU W. Effects of land trusteeship on fertil-
izer input reduction: mechanism and empirical test[]]. Journal of
Arid Land Resources and Environment, 2022, 36(6): 34-40. (in
Chinese)

AL AP RN A I TR AR R YR FTIE I L
MRS 0] . TR AR, 2023, 52(10): 6071 .

GONG L, JIN D D, HE Z G, et al. Analysis of fertilizer substitution
potential of main grain crop straw returning to field in Liaoning
Province[J]. Journal of Henan Agricultural Sciences, 2023, 52(10):
60-71. (in Chinese)

WG, sREAT, A 05E, 5 | LR R  BUIR S A R a3

[19]

[20]

(21]

[22]

(23]

1. PELOLRE, 2023, 56(13):2530-2546 .

WU Z ], ZHANG L L, SHI Y L, et al. Origin, present situation and
development trend of green fertilizer{J]. Scientia Agricultura Sinica,
2023, 56(13): 2530-2546. (in Chinese)

FWLL, W& . AR5 3 T AR B S (A R R R
AEFIIIFIRATTEL)] . A IAALHIFE, 2020, 41(3): 396-406 .
WANG S H, YANG Z H. The effect of the aging of agricultural la-
bor force on the change of grain green total factor productivity[J].
Research of Agricultural Modernization, 2020, 41(3): 396-406. (in
Chinese)

AP ed, i, AR, A RAEMIRS AT TR R A P AL
7N RS E SR(] . P R 2024(7): 150-156 .

HE J F, GAO Q, XIAO Z Z, et al. Research progress on crop straw
processing technology and its application in beef cattle production
[J]. China Feed, 2024(7): 150-156. (in Chinese)

P R TR L L AT SRS R A SR MR S AR RS AT
AT HI] . B AR S A AR (R E30), 2024, 32(4): 713
725 .

GAO Y H, JIANG Z, JIN L S. Eco—compensation policy for compre-
hensive utilization of straw and households’ behavior of straw re-
turning|J]. Chinese Journal of Eco— Agriculture,2024, 32(4): 713-
725. (in Chinese)

SRELR, TAIVE, THERL, 45 . All Ik B2 R RO R Y52
Wil ——JE TR HL ) 0 I 1528 BT FE L] . AR AS 2R T, 2024, 40
(3):112-120.

ZHANG H F, DING X J, YU F W, et al. The impact of agricultural

industry agglomeration on agricultural carbon emissions: Research
on the moderating effect based on environmental regulation|[]]. Eco-
logical Economy, 2024, 40(3): 112-120. (in Chinese)
KRNI RPN | e [ F A B 5 A2 A 7 A TR A
WA KB ASFEE L] . BB, 2023,31(2): 158-165 .
ZHENG X Y, LIN Q L, DENG M. Decomposition calculation and
dynamic characteristics of maize yield and total factor productivity
contribution in China[J]. Journal of Maize Sciences, 2023, 31(2):
158-165. (in Chinese)

(WHESHFE A T)



