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Effect of Land Consolidation on Agricultural Mechanization
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ABSTRACT

In 1990’s, two types of land consolidation has been widely carried out to enforce competativeness of rice
production in Korea. One is so called large-scale land consolidation for resizing paddy field and farm road, the
other is general land consolidation for changing both size and shape of field, water channel and farm road. This
study was conducted to evaluate how much effect on farm mechanization the land consolidation had.

To evaluate the influence of the land consolidation, theoretical analysis and surveys were accomplished. Land
consolidation was analyzed to increase field efficiency by 180 to 670% depending on the type of land consolidation
and machine selection. Also, land consolidation brought increment of real working time ratio by reducing traveling
time on farm road. Trends of large scale mechanization and increment of custom work were observed to be
accelerated by land consolidation. It also gave effect on the pattern of machine troubles. Farmers were conscious of
the influence of land consolidation on machine utilization, however, in plains level of satisfaction was shown to be
low.
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Table 1 Regional distribution of the farms
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Characteristics of region
Total
Plain | Middle | Mountainous
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4 4
Plots 17 o
No.of \ 162 | 86 | 39 37
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Fig. 1 Field map analysis for measuring the
distance from the enterance of field.
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Table 2 Changes of the distance from road
entrance to the center of each field

Distance from road entrance to the
center of a desired field (m)
Plot Reduction of th
uction of the
Before After distance (%)
Yeoju 99 34.6 65
Kimje 60 50 17

78 AR AT Ffole ARA g A
o BF 3Y At 6mP oy FAFE Foe
50mz A FYNA DAL 17% ZFaded 2
A Ao g v

E7tA AT Ao 2ga] 7AAY 224
ZHg ol FA o)t B stm AN A FAA
Z QI3 o] FAITY FAE BF 20~60%Z byt
on 72 ZXA < AXAGAN A FadE
Ro g Jebyth

FRAN AR FI| A7 At e dol
E AEZANA 2AMEIEY] 91%7F RN T2
2 F7A Ag)o] FotRttn oA, HRo
A FA g9 A]le] Fz AT e &> §F
Z}2] 88%c] Zakqich. Qlo} FFEA XH AL
52 =upge Zuas AN 57149 7o)
o8& A= et

g BAE AAAIE 4L AFAEL &9
= A2 QS Aol AZE, XY, s/hEE g
ZPA 7] g Fo] AFHor EHY &= AU

Lt M5B ¥4 WS

a9 2& 3AAY AF9 ZAZH] ¥EgE
Bl Zojth. At AR ATolME DAY F
o] B AE FelolM APz A=A o
TEHZ AR AFoAM e A Fele #37t A
133717 AREE 8 F Atk 28l dEhA
EXIAT w29 A g 2uxgd v2 F
E F71A ol gl "Bestes A=t

AR WE A5 ES WAE Y=
NolA AA5E0] 71Frt 2ER AR

Table 3 Reduction of travel time from residence to each field

Reduction of travel time from residence to desired field (minutes) Reduced time in
<0 0 1~10 11~20 21~30 30~ average (min)
Plains 1 55 33 8 3 0 3.55
Middle 0 30 49 3 3 15 7.4
Mountainous 3 41 48 5 0 3 4.05
Small scale 1 46 44 3 1 6 495
Lage scale 3 46 34 13 5 0 4.75
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Table 4 Specifications of selected agricul-
tural machinery

A4 P Swath Working
[a] Before at Yeoju [b] After at Yeoju Model ower | Swa speed
(PS) | (cm)
(m/sec)
‘T‘"’om —1+70m~ L4350-4WD | 435 | 167 | 0.7~08
. Tractors
100m F7810 105 225 09~1.0
l . KP-400N
Rice @ rows) 23 153 0.58
Trans- XP60
planters ) 6.2 219 0.85
(6 rows)
- HL2500
[c] Before at Kimje [d] After at Kimje 23 108 0.8
Com- (3 rows)
i i i bines
Fig. 2 Change in field size and shape by CCT2100 67 210 102
land consolidation. (7_rows)
Table 5 Comparision field efficiency of agricultural machinery
(Unit : ha/hr)
- Tillage Transplant Harvest
. Plot
Before | After | Large machine | Before | After | Large machine | Before | After | Large machine
Yeoju | 020 0.45 - 0.1 0.32 0.13 031
Kimje | 0.44 0.45 08 0.31 0.32 0.67 0.29 031 0.75
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Table 6 Ownership ratio of agricultural machinery before land consolidation

(Unit : %)
P.ower Tractors Rice Rezfpers Combines Porters
tillers transplanters & binders
Small scale 89 24 65 14 27 11
Large scale 93 55 75 0 18 10
Nationwide(1996) 60.6 7.5 18.1 47.8 10.2 -
Plains area 84.9 372 68.6 1.2 244 11.6
Middle area 92.3 333 56.4 7.7 333 12.8
Mountainous area 97.3 16.2 75.7 35.1 16.2 8.1

Table 7 Increment of ownership ratio of main agricultural machinery after land consolidation

(Unit : %)

Power Rice Reapers i

illers Tractors gransplanters Sprayers & binders Combines Porters
Plain area 47 9.3 119 7.0 1.6 8.1 23
Middle area 7.7 7.7 154 - 0 5.1 2.6
Mountainous area — 243 54 - 27 135 13.5
Large scale - 12.5 7.5 5.0 20 150 5.0
Small scale 57 123 12.3 33 038 6.6 4.9
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Table 8 Machinery size change after land consolidation

(Unit : %)
Power tillers Tractors Rice transplanters Combines
Smaller | Same | Larger { Smaller | Same | Larger | Same | Larger | Same | Larger
Plain area 25.0 75.0 - 143 - 85.7 60.0 40.0 333 66.7
Middle area - 60.0 | 400 - 100.0 | 100.0 - 66.7 333
Mountainous area - 100.0 - - 100.0 | 100.0 - - 100.0
Large scale - 100.0 - 16.6 - 83.3 571 429 - -
Small scale 7.1 78.6 143 - - 100.0 929 7.1 429 57.1
Table 9 Changes of travel time from residence to plot after land consolidation
Reduced amount of travel time (min)
Below 0 0 1~10 11~20 21~30 Above 30
Plain area 1 55 33 8 3 0
- Middle area 0 30 49 3 3 15
Mountainous area 3 41 48 5 0 3
Large scale 3 46 34 13 5 0
Small scale 1 46 44 3 1 6
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Table 10 Changes of working time after land consolidation

Reduced amount of working time (%)
Below 0 0 0~20 20~40 | 40~60 | 60~80 | Above 80
Plain area 2 18 11 33 12 14 10
Tillage Middle area 0 2 7 4 12 19 19
Mountainous area 0 15 12 35 26 12 -
Large scale 6 14 14 34 11 20 -
Small scale 0 13 9 37 16 14 11
| Plain area 0 33 16 33 13 5 1
Rice Middle area 0 5 13 36 31 13 3
Trans- Mountainous area 0 19 24 35 14 5 3
plant Large scale 0 40 18 28 15 -
Small scale 0 17 17 36 18 9 2
Plain area 0 23 20 31 14 5 7
Middle area 0 5 8 31 33 10 13
Harvest | Mountainous area 0 8 27 22 22 16 5
Large scale 0 25 25 28 13 8 3
Small scale 0 12 16 30 23 9 10

Table 11 Changes of custom work hiring Table 12 Changes of agricultural machinery

ratio after land consolidation operation ratio after land consolida-
Custom work tion
hiring ratio (%) Machine Opera-
Before | After tion ratio(%)

Plain area 286 | 452 Before | After
Middle area 5.1 154 Plain area 95.2 100.0
Tillage Mountainous area 0 11.8 Middle area 93.3 100.0
Large scale 23.1 282 Tillage Mountainous area 94.3 100.0
Small scale 14.4 31.3 Large scale 97.4 100.0
Plain area 17.4 209 Small scale 93.2 100.0
Rice Middle area 18.0 256 Plain area 919 100.0
Mountainous area 27 135 . Middle area 74.4 100.0

Transplant Rice .
Large scale 10.0 125 Transplant Mountainous area 83.8 100.0
Small scale 15.6 229 Large scale 92.5 100.0
Plain area 558 68.6 Smal} scale 83.6 100.0
Middle area 30.8 59.0 Plain area 872 100.0
Harvest Mountainous area 243 43.2 Middle area 69.2 100.0
Large scale 62.5 67.5 Harvest Mountainous area 78.4 93.7
Small scale 36.1 58.2 Large scale 90.0 100.0
Small scale 71.9 99.2
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Table 13 Changes of trouble frequency after
land consolidation

Wheel Tf'ax?s- Operation
mission parts

Power Before | © © o
tillers After © O @)

Before © © ©
Tractors

After O O O
Rice Before| © © o
Trans-
planters After @ O ©

Before | © © ©
Combines

After O O O

Note : O Trouble frequency is low.
© Trouble frequency is medium.
@ Trouble frequency is high.

EANG AogM AAFoR FIA 23 4N s
€ 343 Fo 43 FAFHAAEe Y
Ko &4o] dd R njgte FARFY Fol=
FYPR nANEs JiBor Frhsts dAdol
vettth. 1 olfE FARE Aol =50 *4
A do] Bobx APYR &) FAT, A
Zol= AR dksi A J1A F3ol B d 2do]
PAH7) oz gadc AP AF Auko]
AFHE A7) FgolE FH71A SR WA
Arnzh 2gted old Alne HU7 A AFAHA
45 Fo 71AE HF FLE ZAEHAT

»

2 E

ARRY Aol B BRI HH Qe
of tat 9gol A7 T At 58] 7Y FAA
Aol B Al BHE RelFn YEA 2
E# A7k 99 3R 38 ARo) 5971 A Bel
UEEE L EENE CLE-ET-E Y

1) ZAAE AL 57149 24 A7AA Y A
YA AT E T2 wolv AT Adlon Uut
AR YA 7Y FAFER T v FI}
&o} §7 Vet

2) 37149 AYFEL 2L FIAE AHg 8T
d gz @89 FrRcE P4 AN At F
g3t A8 ZARFYATFANE DY 5714
E ol &8 Al Ad5EY FAEAE 79T
£ Qe AR eyt F HFINFE AHEse
3% AP ES it AARFYAFAE 23~32
H FotEg o 78 AP AAFAME Uy
ENAE Agsts Aol 1.8~2.60] FrlH= Ao
2 ety

3) AAAEY AF FIATY TFE 2 2
I AA=z FAABEY7 FU1AY dYsg fLste
Rog BAEA

4) ZAAE Fol APl gAY u)gol F
7t8 ez Jetdoed, FaAdy Az g 9] 7
A o) AA FHH Aoz velyel

5) AR YE AP ET] ot FIAY 1
Fol= 4 ujA] 139 Ao Yi=s} F2EHy
AN 247 FQRolA FHEZ v E o
2 vEhgeh

o

1=

1. Fol&AZFA}L 1996, 5 BA7INEF v AN A
QA (B A = H).

2. BABELTKGEWRAT. 1993. XESIES
ARSI Y BERSE.

3. %S 9] 39 199, AR HAGA @
3 AT FHFAR AFRIA 94-05-10. A&
& FUNLATA

4. FFF 9 32 1993. 3YP7AIY o] LHE A
g % AARFY AxAAZIENTATID,
O] EAZTFTAL AT R IA.

—500—



