A R4 2024, 29(6) :249-262
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

R, BNGE R, RBER . GAEVBEZFEY T EIRF BETHHAREM ], RERLKRF2HE,2024,29006) : 249-262.

SUN Binhan, LUO Xiaofeng, TANG Lin, SANG Xiance. Why does organic fertilizer promotion go smoother in cash crops? An analysis based on market
environment[ J]. Journal of China Agricultural University,2024,29(06) : 249-262.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 06. 25

G EYIREZFIEDHRHET EIRF?
—HEFHIFHENITiE

W BAET E K ZEX'
(1. el K 208 # Be , )i 4300705
2. ferhgll KAE AL R AT & R B ST e 3K 4300705
3. B TR R B b, sUI 430205)

i B ARRANREREREZF DRSS TERNAELEORRE, BEME Y ELR-THR
B B dm - ALIEZE RN 4T A " e B ARAE R L T SR M 8 987 AR P 69 UL & 2098, A A Probit f= Tobit B A, o 47 K
FEEEDERSAIIEKRITAG R, 2R ERE R EEIEEERIE ., EREH . DR TR P,
HMIEHFERBEREZF DA PHORINERRABENEEZH; DR LD ERBE Y ahimER
THAWIRRIT A , EERNEHFREFE AR NMAGE, MR O PAERAREE;DEHE R BTN
B dn R P IR AT A G RARZE NAEETATHKAEASFAGAHER R & 38848 K P HiE
AT AW Yo A TR B, Bzt — B TR R R T S T AR R B AL R AR LR 69 A AR 4T, S SR AL K AR
JTERAE A AT R A AR RBEARN P B A RLGELE

L@ ANIE; ZFAH; RN TR A

hESHES F323.3 XEHES  1007-4333(2024)06-0249-14 MERARARRG A

Why does organic fertilizer promotion go smoother in cash
crops? An analysis based on market environment
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2. Hubei Rural Development Research Center, Wuhan 430070, China;
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Abstract In order to finding the causes for the gap in the application of organic fertilizer substitution
technology between cash crops and grain crops, this study constructed a logical framework of "type of crop-
market environment perception-organic fertilizer application behavior". The Probit and Tobit models were
adopted to analyze the effects of farmers” main type of crop on organic fertilizer application behavior, based
on micro-survey data of 987 farmers in Henan and Hubei provinces. The mechanism was verified using
cascade regression method. It was found that: Firstly, the adoption rate and substitution ratio of organic
fertilizer substitution technology among cash crop farmers are higher than those of grain crop farmers.

Secondly, the type of crop influences farmers” organic fertilizer application behavior through their
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perception of the price, and the influence persists after the differences in crop characteristics are

controlled. But the mechanism of volume perception is not significant. Lastly, the mechanism of type of

crop through the perception of price to influence farmers’ organic fertilizer application behavior exists only

among farmers who prefer market returns, and the effect is not significant on subsistence farmers.

Therefore, the market of grain products should be further regulated, and the certification system of high-

quality agricultural products should be improved. To guarantee the effective operation of the high quality

and price mechanism, more targeted technology promotion initiatives should be taken to promote organic

fertilizer substitution technology to households and contribute to the green development of agriculture.

Keywords organic fertilizer; cash crops; grain crops; market environment perception
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Fig. 1 Planting area and fertilizer application of China's major grain crops from 2015 to 2020
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Table 1 Variable description and descriptive statistical
Gl X ¥iH i 22
Variable Definition Mean SD
F 4147~ Adoption behavior REHERNAEIEZEREAR /=0, 2=1 0.242 0.429
B AR B Substitution ratio jzé“f{’ﬁmifﬁﬂiﬂ?ﬁm}iﬂﬁ@mﬁ o i A B A Y B4 0. 628 0. 283
fE#) 25 # Type of crop EAEY A R EEY =0, 25 Y =1 0.234 0.424
4% R %Jﬁgkfﬁuuﬁ’ﬁﬁmﬁm 24 T 37 e A0 B A Y 3.171 1.128
Perception of price 1= HARZ, 2=BAFE,3=—],
A= 1, 5=k 7 7
B mﬁiiﬁfﬁuuﬂﬁ%ﬁgﬁm 1=3E% AR 2, 3.734 0.877
Perception of sales 2=AFE,3=— M 4= FE,5=4% [ &
P Gender SUIEMER L =0,5 =1 0.605 0.489
% Age S UIH PR RS S 57.285 9. 500
it B AR B 3 VUi#E ATl FR O 3.838 0.947
Health condition 1=AF % 22 2=% %, 3=— ik, 4=%5 tf |
S=7E W b
Z B H KTV Years of education  Z Vi Jbr Z HEH MK 4 7.552 4.075
&6 & £ Official employee EEENTHEAMAR . E=0, =1 0.120 0.325
ity S5 4 THVE A Jiti FH A1 HILAE fiE Ehﬂ&f’ﬁnﬁ'a%!ﬁ 3.876 0. 844
Perception of quality 1=9FH AFE, 2= A FE,3=— K,
enhancement 4=H [ &, 5=k W [ &%
b 6 (RN Jits T AT HILJIES RE 0% 36 AE 28 PR 5% —5.61e” 1
Perception of environmental 1=k AR, 2= A =E,3=—K,
improvement 4= m &, 5= % [ &
i H B Land area A T E AR W Rl ke i A 0. 835 4.798
#F M5 & Land quality + 3 N :iﬁﬁézlﬁﬁﬁ:z,iﬁéﬁ%:s 2.345 0.658
AEICA Annual income AP R BEAF WA T T 7.522 14. 160
Vi DIEL N FE AR A 7 1Y 57 8l ) B 1.758 0.672
Agriculture labor force
ARy H AR RBZ MR AR . H=0, 2= 0.497 0.500
Agricultural technical training
A HLIE A I it FH A UL & A5 3R A5 4l . =0, 7 =1 0.016 0.126
Subsidies
M X LA R oy 2 B VLA O B AL B0 8 R LR = HoAb =0, #ldb=1 — —
Region
TE AR 5 % 1 4 e AR 139 (B R o v 22 AN BLAT 92 PR 38 S, AL TR A ILIE B AR BOR B e 7= o T ) o PR e <8 4 O 00 3 ik 7

S99 i) A 7 %ok HLIE e uﬂ?ﬂj{*itﬁbﬁg VI SEF IR R Y DR R N R (DR E S R i £ S

BRIE BEKG 3 (1645. 892" ) % H] ik

Note:

A5 T AT T 4067

The full sample mean and standard deviation of the indicator ‘substitution ratio’ are not meaningful,

533, H i KMOC0. 678) 1 Bartlett

so only farmers adopting the

technology are counted. The same as below. The ‘perception of environmental improvement’ is obtained by asking farmers’ opinions

on ‘organic fertilizer can improve soil quality, water pollution, and air pollution”.

which the KMO (0. 678) and Bartlett test (1645. 892***) indicate that the above variables are suitable.

The principal component analysis is used, among
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Table 2 Characteristics of respondents’ inputs and perception of market environment

e ¥J{H Mean W25
- WM R G IR Differences
Variable

Grain crops growers

Cash crops growers in means

REAF A, (5E/hm?)

2 228.760
Cost of fertilizer
AL A8t FH 4 , (kg/hm®)
) . 922. 343
Amount of chemical fertilizer
KA H
0.130
Adoption behavior
A PLIEHE I 4, Ckg/hm®)
. . 2 384.543
Amount of organic fertilizer
AR
o . 0.5
Substitution ratio
55 8 JI A
] . 1.734
Agriculture labor input
st 50 42 THAF A 0
) . 3.847
Perception of quality enhancement
i 6 I
) . 3. 000
Perception of price
e
3.724

Perception of sales

4874.910 2 646, 150%%*

1708. 283 785. 940 %%
0.610 0. 481 %%

6 308. 033 3923, 490%**
0.696 0. 165%*x
1.835 0.101%*
3.974 0.127#*
3.732 0. 732%%%
3.766 0.043

TR ox oo 3 G ROR AR BEE G 1096 .52 1% K B R . T,

Note: *, ** and *** indicate variables pass the significance test at 10%, 5% ,and 1% level,respectively. The same below.
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Table 3 Tmpact of type of crop on respondents’ organic fertilizer application behavior
K447 M (Probit+ Robust) AV (Tobiv
AR Adoption behavior Substitution ratio
Variable HiR 1 Y 2 R 3 A 4 A 5 LAY 6
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

7B 1. 408 s 1. 383 1. 839 1. 011 0. 890 1. 115%%x
Type of crop (0.102) (0.11D) (0.159 (0.076) 0.072) (0.093)
el —0.116 —0.130 —0.074 —0.067
Gender (0.108) (0. 11 (0. 064> (0.063)
A —0.007 —0.004 —0.003 —0.001
Age (0.006) (0. 006) (0. 004> (0. 004)
{t et 0.067 0.039 0.045 0.028
Health condition (0.057) (0.065) (0. 035 (0.034)
ZHHE KT 0.024 0.017 0. 018 0.013*
Years of education (0.015) (0.01D (0.008) (0.008)
THEE Y 0. 264* 0.072 0. 196 0.094
Official employee (0. 146) (0. 146 (0.095) (0.092)
sty 5 TR ATA T 0. 254 0. 226%* 0. 171wsx 0. 149%x
Perception of (0.064) (0.068) (0.042) (0.041)
quality enhancement
P8 ek A A 0.131%x 0. 263 0. 1125 0. 1825
Perception of (0.052) (0.067) (0.035 (0.038)
environmental
improvement
il AL —0.003%* —0.004%* —0.001 —0.002%
Land area (0.001) (0.002) (0.00D (0.001)
b 5 0.061 0.042 0.030 0.016
Land quality (0.078) (0. 085 (0.047) (0.047)
AR 0.016%* 0.021** 0.007* 0. 008
Annual income (0.008) (0.009) (0. 004> (0. 004)
b 55 3 F1 BN 0. 186 0.112 0. 1225 0.073
Agriculture labor (0.070) (0.076) (0. 046> (0.046)
force
A A AT 0. 658%** 0. 340%**
Agricultural (0.110 (0.067)
technical training
A HLAE %P —0.104 0. 049
Subsidies (0.411D 0.179)
M1 IX Region A E RECY ] A 1 E ] Ryl
LRy’ 191. 56%*x* 224 87xx* 238. 53 217, 74wk 313. 23%xx 381. 38#xx
Pseudo R* 0.184 0.254 0.319 0.168 0.242 0.294
A 987 987 987 987 987 987
Observations

TE RSN RO bR R .

Note: Standard errors in parentheses, the same below.
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Table 4 Mechanism analysis of the impact of type of crop on respondents’ organic fertilizer application behavior

BB 7 - M B

B 8 A A SR

B RNAT N BRI U

Gy
. Model 7: Model 8: Model 9: Model 10:
Variable . . . . . o .
Perception of price Perception of sales Adoption behavior Substitution ratio

(X7EZT 0. 324 —0.117 1. 796 1. 067+
Type of crop (0.098) (0.105) (0.159) (0.092>
A% 0. 161 %xx 0. 105%**
Perception of price (0.058) (0.032>
8
Perception of sales
S
e SREr £ i il EREL SR
Control variable
Wald x°/LR y* 337. 39%xx 631. 91*** 244, T0**% 392. 60
Pseudo R’ 0.112 0. 255 0. 327 0.303
FE A< & Observations 987 987 987 987

A 7 8 {1 Oprobit AT Ak 11, L7 9 AT 10 43551 iff i A2 42k Probit . Tobit #4748 31 -

Note: Models 7 to 8 were estimated using Oprobit, and models 9 and 10 were estimated using robust Probit and Tobit, respectively.
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AW 5 43 ) R B LT 15 it % 35 A ] 0 7 &5
HEAT R PR 56 - DB AL B .l FH RS fdk Logit A1
H 5 2 Ak TR B AR AR 7 A HLIE B AR AR R
A1 R W52 5 20 % 4 DR A8 T B 7 T AR B b
A AHLAE B AR (5 REAE B AR B L 51 o S AE A AILAE BT
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Table 5 Robustness test of basic regression

AR FRERD 11 - 551 B 4 FEAD 12 2 5 6 978

Variable Model 11: Model replacement Model 12: Replace the dependent variable
(R7ES 3. 254%%% 0. 975%xx
Type of crop (0.296) (0.082)
¥ #4148 4 Control variable B4 4 £ 5
LR 212. 87x*x* 378. 02%**
Pseudo R’ 0.318 0.313
FE A Observations 987 987

TE AR T AR Logit i1, #E 24 12 & ] Tobitfl it

Note: Model 11 was estimated using robust Logit, Model 12 was estimated using Tobit.
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FE 25 AT AN TR] o SRR £ A 1 ) R A A LI R
PR B A G T 2 AR, R 2 8 £ 1 W R b A
FE 1) 4 A7 AL it T A0 O Al R T 0 A% S B 5

O h T8 4k B AR T AR AN IRSE , SO 2200 i AR TR 248
@ N ARG AL BRGSO Y 3235 T [ 5 R

1117 2 A 7 U 48 B 2 FHIE v J0) 9 45 2R o D HEBR X —
DU B P8, A0 5 3 o A B A OGSOk e B, O 52
BLAC T by 7= 2R A £ 0 AR B VR W B B A L
HE AR L B 249 2 6004, o T 48 B A 1 19 3% 4 A
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5T N SEUE A JEE , 2 7% B CE R A L 191) %) 0 gk e 72
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Table 6 Heterogeneity analysis of the impact of farmers’ price perceptions

A 4RI P G i B R <<50%0)

Subsistence farmers
=N

I A A P CRY i AR >50%0)

Profit-oriented farmers

llg (Commercialization rate <<50% ) (Commercialization rate=>50%)
Variable iR 13 Hom 14 Him 15 Bl 16 i 17 B 18
Model 13 Model 14 Model 15 Model 16 Model 17 Model 18

1y 2 0.167 1. 356 1. 048 0. 260* 1. 727 0. 958
Type of crop (0. 366) (0.51D (0.365) (0.14D (0.196) (0.103)
A 0.098 0.095 0. 221 0. 128
Perception of price (0.10D (0.078) (0.073) (0.036)
B A B
Control variable RS RS RS RECE! R RECE!
Wald x*/LR 62. 08*:k* 45, 51 66. 48%** 313. 81#xx 207. 583k 355. 10%x*
Pseudo R* 0.076 0.317 0.269 0.143 0. 349 0. 327
FEA &L 267 267 267 720 720 720
Observations

AT 1301 16 1 PR AR 8 S A A JE 4 FH Oprobit [81 T 5 #5080 14 0 17 % BRAE H R SR 84T K, 0 F A& {8 Probit [0 )3 ; #5784 15

A1 M1 A A5 i A B AR AR, i Tobit 1114 .

Note: The dependent variable for models 13 and 16 is perception of price and estimated using Oprobit model. The dependent

variable for models 14 and 17 is adoption behavior, which is estimated using robust Probit model. The dependent

variable for models 15 and 18 is substitution ratio, which is estimated using Tobit model.
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