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The key drivers and barriers of manure application: A farm survey in Quzhou County

HUANG Xiaofu, ZHANG Tao, HOU Yong

(Key Laboratory of Plant—Soil Interactions, Ministry of Education, College of Resources and Environmental Sciences, China Agricultural
University, Beijing 100193, China)

Abstract: Replacing chemical fertilizer with animal manure can effectively reduce the costs of crop production and environmental
protection and promote agricultural green development. However, there are many social and economic factors in agricultural production
hindering the application of manure. It is of great importance to understand the key drivers and barriers of manure application and improve
manure recycling and fertilizer reduction. The theory of planned behavior was applied to study the intentions of individual farmers to apply
manure by using a detailed questionnaire in Quzhou County, Hebei Province. Our results showed that only 25% cereal farmers used
manure, while the share of manure users in vegetable and fruit systems were up to 95% and 87%, respectively. The key barriers of manure
application are high costs and negative agronomic and environmental effects. Cereal farmers perceived more barriers than vegetable and
fruit farmers. The major drivers included increment of crop yields, improvement of soil fertility, and increment of agricultural income. Social
participants had a positive effect on manure application. To promote the application of manure by farmers, government need to participate
together to provide policy incentives, strengthen guidance, and improve farmers ' awareness of manure.
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Table 1 Classification of identified outcomes in preliminary survey of manure application
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Table 2 Farm and farmers’ characteristics

B

IH 21 51 KR Hp AR
Ttem Group Cereal farmer Vegetable Fruit farmer
farmer
PR 554 47% 56 %
531 L £ 5 66.7% 75.7% 67.0%
7 33.3% 24.3% 33.0%
ARG NFEUT 22.2% 9.6% 30.9%
N 31.9% 26.9% 22.7%
wth 29.2% 51.0% 32.0%
i 16.7% 12.5% 14.4%
K 0 0 0
BEE AL B <0.33 hm? 27.8% 35.5% 39.2%
0.33~0.67 hm*>  40.2% 38.5% 36.1%
0.67~1.33 hm*>  27.8% 22.1% 21.6%
1.33~2 hm’ 2.8% 1.9% 3.1%
2~2.67 hm’ 1.4% 1.9% 0
EBICHAR &% 37.5% 3.9% 6.2%
ikt AR 21 51.4% 36.5% 46.4%
AEEER 11.1% 59.6% 47.4%

FUZENLNE P2 02 A TH 2% RE AR I AR B K
I, X Le AT B AR - FNE T R N R . F35h,
(R, 20 S B L R w5 g ik
TG YL K75 G 2 5 A ZERE it FH Y P £
WE o FIEAETABE R A B, R R X
G JE TG BUAE RS YR R KIS G IR B RAIR
FEBIA TR 208 S G a0 T A R 0
EHE R Z B T5 Y
2.3 HEBEEXK P LR

2 DA ZE N 4 A B A T (0
MIEE>0, K 2) o BT &, BHIFL SRR H A A
SUGFAR - HEHE it AR = B HE S, 7351, FRIEE B %
B R AEPAE T 2R A PR E o AT R e A
e SEMREAEM AT EY) (G ACR) A& P 28R
it AL 2 R Z A AF R R 22 57 o o, RN
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Tl SR8 A HLE R 25 i AR S0 A [F) A
Py 24 P FERT R )RR JE 35 22 57
2.4 $EHIER RN A P AL HE A 87200

TE 1T AR FENLIE T A FE il IR R (e 4) b R
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S PEIY<3) , LB VR PR B0 T 21 et [
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* indicates the mean strength score <3
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Figure 1 Farmers' attitude toward manure application

R3ME HRX R =MENERRAERERNSE
Table 3 Farmers' attitude toward manure application in the

cereal , vegetable and fruit production systems

N MR BISERAE T AU
OLITCO]ne Cereal farmer  Vegetable farmer  Fruit farmer
(n=72) (n=104) (n=97)
P - 8.44a 8.68a 8.59
T IASHNER 7.92a 7.82a 7.34a
e e R R 6.83a 6.12a 6.58a
ey B 8.92a 8.95a 8.59a
BEEVEY) 7.24b 7.12b 8.64a
BEEVEYI ALY 7.58a 7.47a 7.01a
T B R SR S -2.17a -2.53a -1.97a
T b A -1.88a -1.69a -3.21b
1Y T K ~2.74b -3.13b -1.91a
B e -6.19a ~7.13b -5.86a
YA -6.42b -6.82b -3.46a
PR NS 7.21a 7.34a 7.68a
Bl A 8.38a 8.44a 8.61a

TE Al AT AR T B3R =R E i 2 A P ST F) AR DG4 2R
52 (P<0.05).
Note: Different letters indicate a significant difference for outcome
scores among planting systems in the same row (P<0.05).

o MWEMZTAEY RSN P IR 2] i b i R 3R
B2 TR . REEymaiEyaEZEem -
o3I 3] 1 B i IR 2 2 N it PR 7 N T AR o 2
NE A A% i (B 3) o IE Ak, A H 3 A1 R 25 1 e 0 3K
e AR AR YIS AR P 2 it P i B A DR 2R i
BUBB AR G (RN IR 43t M6 B A8 i A
1R R R 28 G VE P AR AR P 2 it FH ) e PR 28
(F3).
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AN

EIN iy i 02 e

I RIS AHUHEARHZBIRT A SISO RT A AR

P K

1125 H % Social referent
AR FERIR =R IR Z A P 2Nt T k2 PR 3R 2 57 835 (P<0.05)
Different letters indicate a significant difference for social referents scores among planting systems (<0.05)
B2 RPERERAMBXHSEE

Figure 2 Perceived influence of social referents on manure use by cereal , vegetable and fruit farmers

R4 IRPEMIEFIEMHZEIE A P FEZEIE A P KR 5 B R R B AIT AEHE

Table 4 Farmers’ perceived behavior controls toward manure users and non—manure users in the cereal , cash crop production systems

e HEAEY) Cereal farmer 2235 VEW) Cash crop farmer B Overall

Control factor FENEF P AL FIEH P LN WELEYFE S KU EY R

Manure user ~ Non-manure user ~ Manure user ~ Non-manure user  Cereal farmer ~ Cash crop farmer
FENEAENG K 0.39% -0.80% 0.96* 0.94% -0.50% 0.57*
FENESR A O B 6.22 3.24 5.25 -1.94 3.99 4.44
ZENEAE g 3.78 2.48 4.60 1.44 2.81 3.92
FENEFRr 5 AR 3.08% 1.63% 3.30% 0.89% 2.06% 2.82%
FENE K 2.88% 1.55% 1.98% 0% 1.87% 1.82%
ZENEHA% -0.56% -0.59%* 1.12% -0.83%* -0.58% 0.54%
FENEIB i A 2.88%* 0.91%* 1.70% —0.11% 1.38% 1.50%
FERC it A TS A 1.83%* -1.02% 1.96% -2.67 -0.31% 1.06%*
EHNE SN 6.00 2.28 4.81 1.44 3.21 4.16
Bk SR 2E 4.67 0.09 3.16 1.41 1.24 2.54
A& H 3 A1 -0.06 -2.91 3.98 1.50 -2.19 2.19
TEVENE I 25 R 1.61% 1.11 1.95% 0.89% 1.24% 1.69%
MU AL R AR 6.11 2.15 3.04 -1.89 3.14 2.74
= ZENE T AN R 6.28 1.31 5.85 4.22 2.56 4.87
= ZENC T HUB AL AR Y 5.89 2.63 5.67 472 3.44 5.02
MELLRIZENE ™ i 5 5 2.33% 0.5 2.58 0.61% 0.96* 2.02%
MELLIR I NE GBI FH B A 2.67 2.07 3.02 1.44 2.22 2.70

T R Pl s B2 2 <3,

Note: *indicates the mean strength score <3.

3 iie
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A P g i DT B 2 I it FH 0T - 98 5T A A el 5 R
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Jite FH RE A5 42 55 IR T, X 5 PN e S T oY 2 AR
— 5, B AEER B A AL A RE BH 4% 45 el +- 38 iR ik, B
FE DAL S L I A SR . Meta

http://'www.aed.org.cn

Gy BT A KR ZENE A A BB VR fEdg
6.6%"", 1455 SE I BF S R B, AT HLICHLAE Bt mT LA
/N PRI N 3.99%~5.5% , iX S AHFFE A PN F)
ZENCit F Re s =V EY - A — 3. R ARET
AL AE , A HLICHL LR 0 AR AE D 7 b ks o s ([
1), By SLFiAE X 2 MR AR NE i 58 2 B B L
TCHLTC it Ak BR3P A% J 2 v TRt AR AT AL 3, A
M7 0 25 B8 /8 T 37 SRR P 25 I e Y 1 R R AR
—153—



MV BEIR S FREE A4 - 5 39 4 - 2 100

4 A T

O £ 1Y) Cash crop —
T T T A

—

=

| —

i

| —

0

O & Cereal
FENEAEM K
HNEMAE
DU AR
LIS A
HENETR A M

-10 -5
JRINAT MR HIME Perceived behavior control
B3 MEMEFIEYIEERRA P EEERNEHESER
Figure 3 Farmers’ perceived behavior controls toward

non—manure users in the cereal , cash crop planting systems
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