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Study on farmers’ willingness to adopt green and efficient agro—technology in Danjiangkou water
conservation area

HUANG Zhiping', LIU Zhipei’, CHEN Peizhen', XIAO Nengwu’, KONG Hao', ZHENG Xiangqun'"

(1. Agro-Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. Shiyan Academy of
Agricultural Sciences, Shiyan 442000, China)

Abstract: To extend the adaptability and scope of 13 green and efficient agricultural technologies demonstrated in Danjiangkou water
conservation area and improve the quality of and potential for regional agricultural green development, a questionnaire survey and a binary
logistic regression analysis were used to analyze farmers’ actions regarding technological supply and acquisition and their willingness to
adopt technologies. The supply—demand fitness of technology 1(picked seeds and their breeding and cultivation ), technology 2 (fertilizers
and their application ), and technology 3(plant pest and other pest control) is more than 60%, 50%-60%, and 50%—55%, respectively, and
the other types of technologies have a low score of supply—demand fitness. Technical guidance and training must be improved for

technological promotion. For the promotion of two technologies (okra planting and feed ramie planting) belonging to technology 1, it is
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better to select farmers with a high educational level and living in favorable ecological environments and convenient transportation areas.

For the promotion of breeding waste absorption technology belonging to technology 2, household farmers with a low educational level or
professional farmers with short planting years should be selected. For the extension of 6 technologies (including grass production in tea
gardens, konjac disease prevention and control, konjac soft rot prevention and control, integration technology for water, fertilizer and
pesticides for vegetables in facility sheds, green prevention and control of vegetables in facility sheds, and soil disinfection and control of
root knot nematodes ) belonging to technology 3, it is suitable to select household farmers with large—scale plants or professional farmers in
the male labor force and living in a favorable ecological region. The feed with low nitrogen and phosphorus emissions belonging to
technology 5 (safe use of agricultural inputs and quality and agricultural product safety) should be promoted for large—scale professional
breeding households. The technology of soil improvement and fertilization in low—yield fields belonging to technology 6(farmland irrigation,
rural water supply and drainage, soil improvement, and soil and water conservation) should be promoted for professional farmers living in
favarable ecological environments. The extension of 2 technologies (biodiversity utilization and ecological enhancement and mulberry—
grass—chicken planting and breeding) belonging to technology 8 (agricultural disaster prevention and mitigation, agricultural resources and
agricultural ecological security, and rural energy development and utilization) should select professional farmers with high income and
living in favorable ecological environments areas. According to the characteristics of 13 different technologies, the access of promotion

should be formulated based on farmers” willingness to adopt technological demand, supply—demand fitness, and technology attributes.

Keywords: green and efficient agro—technology; Logit; farmer’s willing; Danjiangkou; water conservation area
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Table 2 Fitness of supply and demand

Fre PEAHR HREA ke DT IE RE PG B R
No. Technology supplied Technology demanded Fitness of supply and demand Fitness explanation
1 1 1 1 VTS AT
2 1 0 0 X, Pl TR, TR e
3 0 1 0 x, HUNTR, R R A
4 0 0 0 X, TR RS
R3 EEEXNKFBHGE
Table 3 Variable definition and expected direction
ey AR A SR i EE g
Variable type Name of variable Variable definition and value assigned Average deviation Expected direction
RN HAR1(Y) 1=JE R 0= B 0.80 0.40 /
HAR2(Y) 1=JE B 0= 0.62 0.49 /
HAR3(Y) =5 0= S 2 0.66 0.47 /
HARAY) 1= 5 0= R 0.12 0.33 /
HARS(Y) 1= 0= A R 0.11 0.31 /
HAR6(Y) 1=Ja 35 0= S 0.19 0.39 /
FART7(Y) 1=J83; 0= B 0.22 0.42 /
HARS8(Y) 1=J2 5 0=AN i 0.12 0.33 /
AR A BRFE P Xy 1=9;0=% 0.67 0.47 +
SCAEREEE X, I=RZHH 2=/ 3=H] s 4= 5 5= R & R UL B 2.74 0.86 +
IR X, 1=20 % DIF 52=20~29 % ;3=30~39 %/ ;4=40~49 %/ ; 4.833 1.04 -
5=50~59%/;6=59 4 L) |-
AR B FREWATKT- X, 1=1.00 /7 A R 52=1.00 J1~2.99 J7 ;3=3.00 J7~4.99 J7 ; 2.55 0.91 +
4=5.00 77~6.99 J7;5=6.99 ST LA I
TR X 1=/ P 5 2=F R 1.23 0.42 +
FHHEAFBR Xo 1=14ERUT 3 2=1~2 45 3=3~4 45 ;4=44E L) |- 2.40 1.14 -
AP S EREASAE BB SRR BUR AN X, 1=hE;0=1% 0.92 0.28 +
H SR ERREL Xs 1= G 2=rh 5 gL 3=A0 {5 YL s 4= R I 3.64 0.55 +
A B A Xo 1=852% ; 2=— 1 ; 3=HL07 s 4=1E F) 2.86 0.82 +
BARMERE  RESIME AT X, 1=41 ;0= 0.74 0.44 +
AEM A RIS F X0 1=/2&;0=1% 0.90 0.30 +
T FIREE, 7 RN IE I N, =7 R ] 5
Note: “/” represents the null value, “+” represents the positive influence, and “~" represents the negative influence.
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The same letters mean insignificant difference, while the different letters mean significant difference among eight categories of technologies for different

types of farmers. The capital letter means significant level a=0.01, while the lowercase letter means significant level @=0.05. The same below.
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Figure 1 Demand willingness of different types of farmers for eight categories of technologies
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Table 4 Fitness of farmers’ supply and demand for technology

VIIREi S i H HA1 HAR2 HAR3 HAR4 HoAR5 B Z NG HoART HAR 8
Farmer classification Item Tech 1 Tech 2 Tech 3 Tech 4 Tech 5 Tech 6 Tech 7 Tech 8
N M2 %L 170 171 160 29 45 89 55 64
FsRA 177 139 155 22 20 41 47 24
T /% 96.05 123.02 103.23 131.82 225.00 217.07 117.02 266.67
fsf B4 8% 132 116 111 1 6 26 23 11
PeRBEA % 60.83 53.46 51.16 0.46 2.76 11.98 10.60 5.07
BRE % 24.54
Ll Rp ISZER e 78 77 71 28 29 28 37 16
KA 79 58 57 17 15 19 24 15
LT /% 98.73 132.76 124.56 164.71 193.33 147.37 154.17 106.67
LR A% 65 62 57 0 4 13 8 6
BERTE % 63.11 60.19 55.34 0 3.88 12.62 777 5.83
BREE % 26.09
RS IMNRPAHEREEZENZIMEE Logistic Bl R
Table 5 Logistic regression results of influencing factors of household farmers " willingness to choose agro—technologies
- HiAR 1 Tech 1 HiAR 2 Tech 2 HiA 3 Tech 3 HiAR 5 Techs HiAR 6 Tech 6 HiAK 8 Tech 8
Independent variable 5 BEE RHL BEE (R BEE R BEME SR BEE RHIL BEE
Sig.  Exp(B) Sig.  Exp(B) Sig.  Exp(B) Sig. Exp(B) Sig.  Exp(B) Sig.  Exp(B)
LRI X, 0337 0426 0714 0040 0926 1041 0227 0538 1255 0494 0289 1639 0013 0976 1013 0194 0609 1215
A X 05324 0042 1703 -0411* 0095 0663 -0066 0747 0936 0190 0429 1209 -0.534% 0027 0586 -0454*% 0041 0635
AR X, 0223 0253 1250 -0033 0866 0967 -0.136 0403 0873 -0393* 0033 0675 -0238 0229 0788 0068 0699 1070
FERAKEX, 0358 019 069 0363 0163 1438 -0123 0601 0885 -0198 0473 0820 -0.112 0681 089 0379 0167 1461
FIFEALEL X 0668 0041 1951 -0563* 0083 0569 0610% 0020 1840 0966** 0002 2627 0125 0675 1133 0372 0178 1451
T AR BR X 0131 0452 0877 -0552% 0005 0576 -0373* 0012 0689 -0510%% 0005 0600 -0.106 0537 0899 -0.149 0347 0862
BERBEUNANIEY, 0079 0912 0924 0097 0901 1102 0237 0747 1268 0217 0853 0805 1115 0163 3048 -0391 0567 0676
WERFRERIL X, 05200 0085 1682 -0119 0713 0888 0199 0486 1220 0543 0155 1722 0030 0916 1030 -0007 0980 0993
CHEMATX, 0434 0119 1544 0491* 0080 1633 057 0487 1170 0343 0205 1409 0065 0799 0937 0003 0992 0997
RESMBEAR X, -0262 0590 0769 0338 0485 1402 084 0652 1201 0669 0152 0512 -008 0861 0917 03530 0269 0589
BEREEIARTE S X, 1581 0013 4859 0112 0884 0894 059 0355 1811 1503% 0092 4494 1235% 0049 3439 0983 0.110 2673
HH 437 0035 0013 0623 0762 0536 ~-1121 0537 0326 -2894 0225 0055 2332 0246 10295 0969 0598 2636
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LENTE /S 0 0 001 0 0 0
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T ek T Ap I R AE BEAE 0.01,0.05 0.1 831K 2 3 5 B R 11 A ZR 40, B>0 B, A5 B S A4 10 1)1 AR SR AN T8 ik 5L 1 170 2 i, B<O B, 7%

TR AR N B R T s, T 1

Note: *#%_#%* and * represent that the variables are statistically significant at 0.01, 0.05 and 0.1, respectively; B is the partial regression coefficient. If B>

0, it indicates that the variable has a positive impact on farmers " willingness to adopt the technology; if B<0, it is the opposite. The same below.
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Table 6 Logistic regression results of influencing factors of professional farmers’ willingness to choose agro—technologies

- K 1 Tech 1 R 2 Tech 2 K 3 Tech 3 AR 5 Techs R 6 Tech 6 R 8 Tech 8
Independent variable 5 BEM R EVE R BEW RE BEM S W SR N
Sig.  Exp(B) Sig. Exp(B) Sig. Exp(B) Sig.  Exp(B) Sig. Exp(B) Sig. Exp(B)
PRI X, 0.062 0924 1.064 -0.083 0.884 0920 1.114* 0.097 3.048 0.803 0363 2233 0490 0422 1.632 -0.171 0.766 0.843
SCICRRRE X, 1.120%% 0.019 3.065 0047 0917 1.048 0.191 0.695 1211 -0.904 0.187 0405 -0.557 0.183 0.573 -1.155** 0.012 0315
A X, 0499 0248 1.647 -0.098 0.790 0.907 0.160 0.690 1.173 -0234 0.622 0.791 -0412 0307 0.662 0327 0332 1386
FEBAKEX,  -0202 0564 0817 0225 0451 1253 0549 0.106 1.732 -0361 0420 0.697 -0.330 0299 0.719 0.596* 0.058 1.816
FilvRE LA X -0.576 0.248 0562 -0.012 0.975 0.988 0.909** 0.037 2.483 1.507** 0.014 4515 -0462 0255 0.630 0218 0.579 1.243
FilvR AR X -0.511 0.139 0.600 -0.777%* 0.020 0460 -0.226 0.535 0.797 -0.622 0.159 0.537 -0.340 0305 0.711 -0.348 0.250 0.706
BERPAFEUMAMIE X- ~1.161 0284 0313 -0.018 0.984 0.982 19.491 0.998 2.917x 19353 0.998 2.541x -2.460 0.067 0.085 -0.233 0.788 0.792
10° 10°
SRR X, 1.093%% 0.040 2983 0.508 0351 1.662 1.073* 0.064 2923 2.745% 0.016 15565 1.183** 0.019 3.263 0.960% 0.055 2.610
TIEE A X, 0.738%% 0.041 2092 -0.518 0.112 0.596 -0.740% 0.057 0477 0.998** 0.035 2.712 0.067 0.834 1070 0442 0.142 1556
RESIE AL X 0378 0.614 0.685 2.407** 0.045 11.098 1.068 0258 2.909 3.016%* 0.048 20417 -0.741 0360 0476 0.603 0.399 1.827
REMMF R ARG S X0y 2.424%% 0,020 11.288 -0.465 0.727 0.628 18.804 0.999 1.468x -1.009 0.529 0.364 2.996* 0.006 20.014 0361 0.704 1.434
10°
A -8566 0.025 0 -1413 0.654 0243 -45362 0997 0 -31456 0997 0 2317 0442 10.147 -3.499 0.237 0.030
=2 LR E 80.132 95.179 76.325 49.414 89.689 102.322
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Figure 2 Access to technologies by different types of farmers
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Table 7 Characteristics of collaborative innovation technology of Science and Technology Innovation Project in Danjiangkou aera
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