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ABSTRACT

The Agricultural Environment Conservation Program (AECP) of the Korean government aims to protect the
agricultural environment and ecosystem through reduction of the uses of chemical fertilizers and pesticides.
The AECP, which is consisted of individual (16 activities) and community (14 activities) activities, has been
implemented in 2019, and thus it is necessary to evaluate the overall performance of the 30 activities to reform
and advance the AECP. In this study, we studied farmers’ participation and effectiveness, difficulty, and prefe-
rence of the activities by farmers through farm-level survey. Results showed that participation and preference
for community activities to improve village living conditions and landscape were higher than individual acti-
vities such as nutrient management, soil erosion control, and pesticide reduction, which are directly associated
with the conservation of agricultural environment and ecosystem. Therefore, we suggest that government’s
support is needed to enhance individual activities on farmland rather than community activities. In addition,
amongst the individual activities, the participation in and preference for the activities related to soil loss and
nutrient runoff management and pesticide use reduction were lower than those for nutrient management
activities probably due to difficulty in the practice of these activities. Therefore, more intensive education
programs and additional funding to support the implementation of the activities for soil conservation and
pesticide reduction are strongly necessary.

Keywords: Agricultural environment, Agricultural policy, Nutrient management, Pesticide reduction, Soil
erosion
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To achieve goals of the AECP, more intensive education programs and additional funding to support the implemen-
tation of activities for soil conservation and pesticide reduction are strongly necessary.

Introduction
R F410) TR FoFA 59 Tt SR A] et QAR S 508 Qiuhis g Rok s RA 12

5
2|31 lTk (Yoo et al., 2012). 20201 7|5 -2zt s AEOoF i =] (H4229.9 kg ha'!, 9145.9 kg ha' )= OECD
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Materials and Methods

20229 102 1€ - 1194 (35 Tholl 24 s m=z 5 7o 571e o2 9 Ei= 23 ot
of TP A= T O] FfRlo| S F F-go|BEFo ZF wA|E=e thet folk, Ao w et o]k, g
5 & At el AERAME XIS 2022'F -5 U BT 2 TT3]of ZHofqt 257) uhSol| 2074 v (F

0055, ©]F 2555 (51%) 8] 2217} 2lE ek, AEZAR= IS5 5585 0 2 Flasto] HAAIsH
E’r. Feg R R TR0 iQlo| e E-2 ERREOF 37 T A| (A= T4, 91 HoRE B, BSR4
3 FiE 7= Aol slidshs 771 B, Aok 27] Sl (52 A7, S8 HA B2) 9] 671 5, 7]
H2OF 271 ST (A7 AE, FAME A7 9 371 B0 & Fd =] it (Table 1). 3-5°1885-2 87,
A, A, A, At ok A E| o] ZF RopdR 2 - 4719 &F 0 & FAJE| o] QlTt (Table 2).

AL B o, B, dol, Aok s Adsto] 53] A m ARSI AR F2AE S HA= 255
19.om, 2|93 A, 1211 G5 o] uie- vhFollth. AEEA Aihs U TR 5] S 7)1
A FFEE TS 4 U=, SEA] 2019 - 2022 371R] 9] FHARATZ T FF 7|72 19 18.4%, 2
23.9%, 31 35.3%, 414 22.4%SIC} (Table 3).

e 2 TRl E B0l E o Wkt A o] 85I, 7l E 550l s AlRelEE By -
ol - Ao =57 A& 5 Hlwsigirh T3 7HQ1 H 3-5o] 385 0] ol Axpd A= 9 Al

A =
HAHREA (analysis of variance, ANOVA)= Fall4 HHF 2fo] & FA1X 0 2 HI5HT.

Table 1. Lists of individual activities of Agricultural Environment Conservation Program.

Category' Activity group Detailed activity

1.1. Appropriate nutrient input 1.1.1. Use of slow-release fertilizers

1.2.1. Returns of crop residues to the fields

1.2. Reduction of external nutrient inputs  1.2.2. Cultivating green manure crops during the fallow season and
returning them to the fields

1. Soil
Soi 1.3.1. Covering sloping fields with crops residues such as rice straw

1.3. Prevention of soil erosion and 1.3.2. Creating a ridge for rainwater to flow around a sloping field
nutrient runoff 1.3.3. Installation of a vegetation zone at the end of a sloping field

1.3.4. Installation of silt pit at the end of a sloping field

2.1.1. Prevention of pests using natural enemies
2.1.2. Removal of weeds without herbicides

2. Ecology 2.1. Reduction of pesticide use 2.1.3. Cultivation of orchards with weeds

2.1.4. Disinfection of soils with solar power

2.1.5. Installation of insect screens in greenhouses

2.2. Protection of agricultural ecosystem  2.2.1. Creation and management of water ponds

3.1.1. Minimization of tillage
3.1. Reduction of greenhouse gases .
3. Atmosphere 3.1.2. Input of biochar

3.2. Reduction of livestock odor 3.2.1. Use of microbial products to reduce livestock odor

'"The digital number is the code of the activity.
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Table 2. Lists of community activities of Agricultural Environment Conservation Program.

Category' Activity group Detailed activity
1.1.1 i icultural wat . . . . .
mpr.ovmg agricwitural water 1. Cleaning polluted rivers and reservoirs and planting aquatic plants
1. Water quality

1.2. Prevention of nutrient runoff

1.2.1. Installation of rice field water gate and drainage management

2.1. Improvement of residential

2. Residence .
environment

2.1.1. Joint collection and separate discharge of agricultural wastes

2.1.2. Joint collection and separate discharge of household wastes

3. Ecolo 3.1. Protection of agricultural
' & ecosystem

3.1.1. Removal of organisms harmful to the ecosystem
3.1.2. Creation and management of water ponds

3.1.3. Feeding endangered birds in agricultural fields

4.1. Improvement of rural

4. L
andscape landscape

4.1.1. Maintenance and cleaning of common areas
4.1.2. Planting flowers and trees in common spaces

4.1.3. Landscape maintenance of empty houses and defective facilities

5.1. Conservation of agricultural

5. Herit .
eriage heritage

5.1.1. Inheritance of agricultural rituals and community culture
5.1.2. Maintenance and inheritance of traditional agricultural techniques
5.1.3. Conservation of traditional land-use landscapes

5.1.4. Utilization and conservation of traditional hydraulic irrigation facilities

'The digital number is the code of the activity.

Table 3. Characteristics of survey respondents.

Category Sample size (per farm) Ratio (%)
Total 255 100.0
Kangwon 34 13.3
North Chungcheong 51 20.0
Province South Chungcheong 49 19.2
North Jeolla 20 7.8
North Gyoungsang 53 20.8
South Gyoungsang 48 18.8
Under 50 years old 18 7.1
Age 50 - 59 years old 42 16.5
60 - 69 years old 93 36.5
Over 70 years old 102 40.0
Rice 107 42.0
Fruits 41 16.1
Vegetables 13 5.1
Farming type Specialty crops 9 3.5
Field crops 53 20.8
Livestock 3 1.2
Other 29 114
1st year 47 18.4
Number of years of participation in 2nd year 61 23.9
Agricultural Environment Conservation Programs 3rd year 90 353
4th year 57 22.4
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23S oz @rrznt A AFEENA o vl 80% VW G52 gad v ARSI (83.1%)2F

AT E FERATE ek =l S (80.4%) 5 R EE0 ol = E} (Fig. 1a). ¥FH, EFFA]
2 G2 A s ol 50% ofskR A o= ] ﬁ}ﬁzﬂi FAAE A B T AZA flol F2A

AsE7) (75.3%) 5 AlLIR U 2] E5-2 =71 30% olok= uf- Axehalet. 2A7EA 53t edsto] e
43P (58.0%)=AtHA 02 oy =9, 202200] eI Ho] @2F 1 (5.1%)2 o= et 7HQl
ol Fofolr] g ol & T 19 Xo] QAP = A EH, 113240] -9 =o] go] So7H (25.8%)E 7FE
Wo] 3511, 2 WA= AR S BabAl (47.3%), 3WEAR= <A|7to] ol AR AP (28.8%), 43 A= <A H5)
717F AR ol E9IA (34.1%) 5 22 71 2 O 12 AT (Table 4). TWEbA], Frof AZPHR 49118, A QA7E A
A o, Aok 5] thsl o[ 2 ol xfol7h HhAYskaL )itk

T8 0] 50% oA} Foleh= HlES Bt 61.6% = UER, 24 o|Ako] iz rt 60% o4 a
ATt (Fig. 1b). 35&5<l P A= HlF-2 Haf 30.6%°]H, A4 2‘046}11 Fethal SHT HIS2 W
7.5%= UEFRTE A6 Fofor] o= vl5o] 7MY =2 52 5744 o & BER7IE 27 Holga (20%), ‘&
W (Z890l) 24 ) (12.5%), ‘&2 EX|o-§ o] HA (11%), ‘s Se|iirde] &8 4 B4
(11%) 59 =0 =2 YePsit. ofgo] 7Hd &2 Q 52 A E e 2eulE, sl E T

71 9 2, s st v R A, sl %‘—%ﬂr W A7l ses UrE}Ur, g s
7 B EE] ofeol did o g ke s & 4 Sl B, <577 o8 BESVIE 27/ Holew’, ‘AT
A BExo|g e HAl, AFH i de] 2 B B 5o el %‘04 °]30% mIRte g Aoz
2 702 el
100
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Fig. 1. Response ratio for the participation in the activity of the Agricultural Environment Conservation Program: (a)
individual activity and (b) community activity. Activities corresponding to the codes are presented in Tables 1 and 2.
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Table 4. Reasons for not participating in the individual activities by year of program participation.

Response ratio (%)

Reasons
Ist year 2nd year 3rd year 4th year

It costs a lot of money 25.8 14.6 17.8 13.6
It takes a lot of time 12.9 10.9 28.8 22.7
I don’t know how to practice it 19.4 473 13.7 9.1
It is too difficult to practice 9.7 9.1 27.4 34.1
Crop yields are likely to decline 19.4 9.1 6.9 114
Others 12.9 9.1 5.5 9.1

RIS sty - Lol - MSE HWitAn iIEEo anbde 53 Ak (1 M8 a7 §ls, 2 A9 a3t
7hglE, 3 B, 4 o= AL avtolg, 5wl 83} k)R AR Ak AEE ] B A 4.4 0= A0
=o] g vl A £ 7 0 & edth (Table 5). 284 Hl & A0 (4.367)2t Al2A] glo] Jz Al A}
71 (43677t 7P Eabdo] ko m, I ok CeA 2 B URATE Hh = ilo] S (4.337), AR R

BlEo] Eolhs ol Wha7] (4.204), BE 5 s ER AR T 97T (4.18%), Sl At
et uPYE AIA AFESE ] (4.157) 5] <02 Uehyl]. W, <A 2 Zof] AR AR (3.90%]), <Aldoks-
2o = A5 (3.797), ‘ElSE R EY A% (3.698) = A A 0 2 gupio] e s o 2 WrlE|Q]
tol @A} F=9P (3.557)2 EF At 7P WE 2l o= Wb Qloh
NAEF2] ol s 573 A% (1 wle- 412, 2 41 W, 3 B, 4 o2 H, 5 u¢- oafe) 2 AR A7), AlHg
O] Wt M4=2.998 07 7RIgE o] Wo|r= WA o g HESZ0 7 WL (Table 5). Wo =7t 7F3+
2 ARgEL A2A glo] Fx AASH 3.36H)E SHIeM, 1 thal <AHARR g Tof] FARE A2
(3.247), AR g2l Blze] ol ke olF W71 (3.217), ‘Aldshe-Lol B A7) (3.214) 52
&0 qEP;ku} SHH, <2kg g vE AR ] (2.46%)= AATiA 0 & dol w7} WA 37w le

felgk= ol AT = 57 731—7:(1 A5 A5k 8, 2 AosHR] 938, 3 HE 4 A5 5 0> AT L); Z At
A}, AFEE0] Bt F47F 377808 A0 s bR Bt A o s w2 2102 UEITh (Table 5). “5A
T Fe =EAE et o] 81 (4.207), <2HRA HE ARRS) (4.137), ‘AIEA §lo] Fx AASE)
(4.10%) T Ao ew 44 oldo= Az o g B A oshs EFolqlt) ¥, Hto] ot £ (3.474), ‘BldE
2 EY A5 325y =AtA o2 d A55H= 850 7 Hrhw ]t

e
.ilm
ol

T

t

SEEE FIM - HOIE - MEE WIHAD TEDE] AL sH A% (1 A avtele, 2 7o) avt
7k, 3 B, 4 ol A A} 9kE, 5 v B QL) 2 IAR At AR50 Bt 4547 02 I
o] A Hop B0 R o 152 21 0 2 UERITH (Table 5). <3557l 22 U A7) (4.96%)= 7F &t
7Hee EEo R FrESInt I tho 2 i gl ERAIE B AH) (4.747)), e e vE WAL (4717,
AgurE 357 2 EdhlE 4703) S8R At a2 EEo 2 U glrt. wh, A E A &
ZRiAe] B8 9 BA (4.177), 3EA FA71E 1A 2 AS (4.237), AT H EXol8 BEe] BAP

s HE

(4247 T2 B 5ol vlsid = avidol Wral B7H= Sich
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S EZF0 Fol=E 53 A= (1 v 4=, 2 ﬁf ¥, 3 HF, 4 o8& W, 5 vl ol 2 FARE A}, Al
O] Wt e 2967 08 F 5L E| ol B0 R BE 50 72 PIFEIC (Table 5). = oitE A
A AFLEO] Holke= T34 ooz UrE}Ur TRE AR EHTH T2 0 &2 Hol 7} 52 71 0 2 7fs]
Aok ol 7t 7P & A S-S A SRl A o 28 9 A 3277) R UrEP;IﬁzD% e s
A E971E0 A D A (3.217), A EX018 BT B4 (3.207), 578 2 554 31 45 (3.14
) 59] &olek vhH, 35wt o] @ A4 (2.557) 9} st U A7) (2.607) S TR o2
olg¥st7] Tt T ELE o= HIHEGIH:

SELFA AN EE 5 A (1 8] A Os6kA] 95, 2 A eskA] 95, 3 B, 4 A2d 5
A} NFSE0] B H5713.994 02 Ao g R P72 0 2 =0 7 o 2 LFEldt)(Table 5). <355
ol Zah R A7) (4.437)), <S58t e 2 A (4.397)), ‘*ﬂzﬁﬂ & 3&r71 S 2elE (4.34%), <Bs
H71E 355A 2 ReulE (4.30%]) 52 AR v Aook= &0 = HrhE ek v, <54 Sl

Aol B8 B HAT 3.577)), <574 o8 BEAIT 2R “*01*3’ (3.68%), 57422 9 FEAERt 5

(.72%) B ANACR d Aesh 2502 Wrisol,

)¢ A5 9hE ZARRH

Table 5. Scores (five-point scale) of the effectiveness, difficulty, and preference of detailed individual and community
activities for Agricultural Environment Conservation Program.

Individual activity Community activity
Code' Effectiveness  Difficulty Preference Code Effectiveness  Difficulty Preference
1.1.1. 4.36 2.46 4.13 1.1.1. 4.47 3.11 3.99
1.2.1. 433 2.59 4.20 1.2.1. 4.45 2.96 3.92
1.2.2. 4.08 2.69 3.91 2.1.1. 4.65 2.86 4.30
1.3.1. 4.18 3.02 3.80 2.1.2. 4.70 2.72 434
1.3.2. 420 3.21 3.77 3.1.1. 4.46 3.08 4.02
1.3.3. 3.98 3.14 3.69 3.1.2. 4.62 2.99 3.77
1.3.4. 3.90 3.24 3.69 3.1.3. 4.59 2.96 3.68
2.1.1. 3.96 3.19 3.54 4.1.1. 4.71 2.55 4.39
2.1.2. 4.36 3.36 4.10 4.1.2. 4.96 2.60 4.43
2.1.3. 4.08 3.19 3.70 4.1.3. 4.74 2.83 424
2.1.4. 3.69 3.20 3.25 5.1.1. 4.56 3.14 3.72
2.1.5. 3.79 3.21 3.50 5.1.2. 423 3.21 3.73
2.2.1. 4.02 3.02 3.82 5.1.3. 4.24 3.20 3.73
3.1.1. 3.91 2.70 3.91 5.1.4. 4.17 3.27 3.57
3.1.2. 3.55 3.00 3.47 na’ na na na
3.2.1. 4.15 2.66 3.86 na na na na

'Activities corresponding to the codes are provided in Tables 1 and 2.
Not applicable.
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MottEEo Mutx|Zie otz AISEd 35l s Brkeh ] Slof 2t S Adke] v (1
S ENEE, 2 BUEE, 3 B, 4 TS, 5 0 T e AR (1 A5 FokxA] g}g{g, 2 ZOA|Z| UQFS. 3 HE 4
SO, 5 ke —%‘4}%1—%)% Z}7} A5G (Table 6). 7N Q1S5 5588 BT AT (71918 3
7 4.067)0l v]&l| AL (ZF2F3.9974, 4.197) B7HEa} 1:1 Lo ehgt) AolgkE = =9

A B2 A SER1 A HIA B oo SR Ao AT T A 0 & A UEt o, &
EO A e oRE EEol] Hlol = A LT (Table 6). 7185 284} 3250 bt of oAl =
7} 71V A e BEE, AR 3o 48Roll A A7 AT A 0 2 S| UER T

55 o g T e A O] S e I AT A 0 2 =9k or, E5], T olE
5ol thgt Adte o %711 AL = 7 0 2 YERGTH (Table 6). 3-5-0]88% 2@} Foiz 5] AuputEr o}
A7 7P A el BEE, AR Zho] 4 @3 fol| A A7 g4 © & WA| LR T (Table 6).

lm

Table 6. Scores (five-point scale) of the satisfaction and perception of individual and community activity groups for
Agricultural Environment Conservation Program by year of program participation.

. Performance satisfaction ) Performance perception
Code F-value F-value
Istyr 2ndyr  3rdyr 4th yr Ist yr 2ndyr  3rdyr 4th yr
Individual activity group
1.1. 3.85 4.29 3.79 3.44 0.89%*** 3.82 4.46 3.85 3.98 10.48%**
1.2. 3.97 3.98 3.50 3.41 5.91%** 3.86 4.26 3.62 3.71 7.14%%*
1.3. 3.97 4.24 3.62 3.51 7.56%%* 3.79 4.48 3.74 3.71 11.43%**
2.1. 4.11 4.15 3.99 3.65 3.35%* 3.80 4.56 3.92 4.06 7.85%%*
2.2. 4.26 4.35 4.02 3.77 5.68%%* 4.10 4.59 4.04 3.98 7.58%%*
3.1. 4.03 3.87 3.68 3.45 2.98** 3.96 4.21 3.79 3.72 2.01*
3.2. 4.15 3.86 3.85 3.32 4.71%* 3.96 4.09 3.93 3.71 0.9%
Community activity group
1.1. 3.97 4.41 3.87 3.79 7.79%*** 4.08 4.55 3.96 4.1 9.47***
1.2. 4.00 4.28 3.65 3.58 8.93*** 4.03 4.44 3.74 3.92 10.68%**
2.1. 424 4.69 4.16 4.02 8.43%** 428 4.76 4.23 435 7.55%%*
3.1. 4.11 4.54 4.03 3.91 6.8%%* 423 4.65 42 4.11 6.91%**
4.1. 4.24 4.67 428 4.09 5.98%%* 424 4.74 4.46 428 5.62%%*
5.1. 4.06 2.90 4.14 3.85 12.07*** 4.06 3.02 4.06 4.00 10.01%**

'Activity groups corresponding to the codes are provided in Tables 1 and 2.
*F-test value for differences by year of participation; *p < 0.1, **p < 0.03, ***p < 0.01.

Discussion

U EA T2 TR EE o o] Hiet AEA ATl oot Tles Hhe 358 E e Aot e
t], ol = s P EHA T2 TR FH] T E} e PR S Xlﬂoi HlEH FRIO| ol o] F5 8 ol 5
2~ ar
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502 o9 TRt (Table 4). TWebA, 5 A EES Sl DAt 5o A% o3PS flalixl= ol D74
& 2okl o] F ol iRt WSt 71X et B 83t A © = T (Park et al., 2018).
SPFEH IR 9 Eo] iRt gk, dolk, A9 74 Axte] ofshd, m2 7 Jto] FRISC| oj ot
oS AN AT 47 Eto M M 2 doles w2 A 02 QIAE =
T2 75 S5 AR 57l os 817t IRl EE 0 E A5t el Bt g ek =g
© g I Ch (Park et al., 2018). HHa, o] e}
of] MuFA 0 2 FHUH R D5 Ao E =Y 4 Y= A /R0 S 5ol Bagt A o= oA Hck Es], /)
AeFoN = ESHA E FE 72 A S5 -5oMA M 27 E5-9] do| ot oA At 2 0 & L)
W=t (Table 5), $FollA] gt vie} Zo] EGRIA] Wix|et soF A7 S50 50785 1elohd ¥l &5 odo

= O
oF w53} A1l AePt B a8t (Kim et al., 2023). HH, &&= e84 el de] 28 5 BAt,
2 o

I
R
5%
tlo
l
L
m
rlr
N
rlj
jr
1o
Y
2
H—]
2
1o
%
i,
)
i)
-
%0,
N,
=)
Mo rlo

>
iy
off
e
N
i
Jo
R}
W,
a
o{q}
ke
i
f
>
o
o %
o
&
H
rN ¢}
ol
o
EE
e
T
ra
r
)
)
—z
e
offt
1o
uw
o
H1
N
H
i3

2zt ot

Aot AT vl 7S
& 371 eI (Table 6), T2 19 FolA5- 5 AebA R A 2 15 AJajo]] n2 4] i zhuche A4 4
742 AL JSIck oloh e WA Auh AL 57 S AT Bk AeE R ahe e
WA 5 BEDE Aol thel MEER SShe o] Efgsik. tetdl, I sl oHs ok AL A B 6
A A7 5 5737 B0 AAelB5ol 7she A9 o] TRl o] Ant AR Siet 1elo] Hast o2 poet

=
T2h FAHEA (analysis of variance, ANOVA)< “gofilA] 7

tobd, ZHIEE T} 3-8 85 B ARSIl Bs| Al B FE L

ox &
2
o
E}
o
lo
3
I
H
e
3
3
oy
H
il
i)
El

A7}, S QR ATE 13 do] A7} £e5S

ot
2ol QAP BE-2 RIS 85 478 2% 4 9l e o] g Ao R web,



Performance of the agro-environmental activities = 21

Conclusions

SUERRARR TR Seiufete] o 1) shioh 5opAbg A7 BT 5 40 He ok e thapg A
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