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The Rural Development Administration moved to Jeonju for the balanced development of the land. This situation
required establishment of new research fields with soils appropriate to cultivation. We applied a variety of
amelioration techniques to mature soils of new research fields of the National Institute of Agricultural Science
(NAS) and evaluated effects of the integrated amelioration techniques. The schedule of amelioration was
following: 1) location of research fields was determined, 2) surface and subsoil samples were collected separately,
3) after aligning the top level of research fields, subsoil and surface soil were re-established with soil amendment,
4) the green manure crops were grown four seasons to improve the uniformity and increase the organic content of
the research field, and 5) drainage canal and/or underdrainage were applied to poorly drained fields. The last green
manure crop was rape in RDA fields and green badey in NAS fields. The average height, fresh weight, and dry
matter weight of rape in good condition were 123 cm, 3,938 kg 10a”, and 651 kg 10a”, respectively. The height,
fresh weight, and dry matter of green badey, on average, were 97 cm, 3,013 kg 103’1, and 1,004 kg 103’1,
respectively. In the chemical properties of paddy field, pH and levels of silicate, calcium, magnesium, and
potassium were in appropriate range but organic matter content of 16 g kg'1 was less than the optimum level. In the
chemical properties of upland field, pH and levels of phosphorus, calcium, magnesium, and potassium were
appropriate range but organic matter content of 12 g kg'1 was less than the optimum range. Evaluation of
well-adapted soil was pefformed. The field in RDA was classified into the superior class with points ranging from
90 to 95 by the field evaluation test. The fields in NAS were mainly evaluated as the superior class with points
greater than 85. However, some fields in NAS remained low quality with scores between 80 and 83. Further soil
amelioration practices were suggested to fields with low soil quality.

Key words: Jeonju, Relocation of Rural Development Administration, Maturing filed, Land suitability
assessment, Soil properties

The changes in soil chemical properties of paddy soils with time.

. pH OM Av. SiO, Ex. Cation (cmol. kg')
Location Year 1 1
(1:5) (g kg) (mg kg) Ex.Ca Ex.Mg Ex.K
2012 6.6 15 205 6.7 3.1 0.19
RDA* 2013 6.7 16 245 6.9 2.5 0.35
2014 (growing) 6.7 19 203 6.8 32 0.53
2007" 6.3 11 92 4.9 1.6 0.23
2012 6.4 13 171 5.4 22 0.20
NAS*
2013 6.4 16 214 6.3 2.6 0.43
2014 6.7 17 225 54 2.2 0.50

Optimum range (rice) 55~6.5 25~30 157~180 5.0~6.0 1.5~2.0 0.25~0.30
* RDA: Rural Development Administration, NAS: National Institute of Agricultural Science
1) Hyun et al., 2007
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Introduction
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Table 1. Research field area according to landuse.
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* RDA : Rural Development Adminstration

* NAS : National Institute of Agricultural Science

* NICS : National Institute of Crop Science

» NIHHS : National Institute of Horticultural & Herbal Science
* NIAS : National Institute of Animal Science

* DAB : Department of Agricultural Biology

* DAE : Department of Agricultural Engineering

* HRDC : Human Resource Development Center

Fig. 1. Location map of Agricultural Infrastructure Develop-
ment Research field (Green valley).

Division Paddy Upland Mulberry Total
RDA (m’) 51,271 109,532 52,225 213,028
NAS (m’) 80,029 73,525 140,673 294,226

Total 131,299 183,057 192,897 507,254

Ratio (%) 25.9 36.1 38.0 100.0

3 RDA: Rural Development Adminstration, NAS: National Institute of Agricultural Science
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Fig. 2. Construction detailed of drainage culverts.

2 sjlon 1 9o BES HEen PARYL sk
umw AL Uzl Adste] fadod] tex &
717] 9l5to] 0] A W A HEE 20 om
staith A3 o] Fof 797} 100 mm oA}
T gEToR ol Hel AL shelalgict

[UN,_‘ ox,

£ 2 Mx| (2011~2012): HEES X

Fst7) A ZHe) gHs D SAIE I8 EPHFAR

243, g, 7}%'?—»1‘%51& Bl 58 35 ALt

oA Vg Fast 2] 3 5

Uolo}, Eoko] BalA pMaTL 1Y 2 BES 1R}
7(

7] flzel oj= A EHIS =T fAE Aom ATEgl
oh ZE, AE 7 AT BN FF R ASHFS
Table 29} Zt}

FE0) A2 EoRe] B4 uet 20~ 30 em 0] A
3ol Fof 20 m PHH O BAIE ol §ste] ZuprlE
STt BESAE ol gl HE, HES A HE,

—E— o] =, o) HE, RS

EQF 5l=a)7| U BN AIR 2011~2012):  AlE
HPEAF] AEMTL), AEWIHE ZAZAL 3 Fof
A S Seolsict, ojo] ARE Ao A
2, A 5S U FAAA B AT HERE HE
e1E AAsIE AES 30 cndER B Fo E
NS EEAFAI B ERo} FULL g1 2
ool 5 RS SAST ABAAE FAT o) Hagt
S FEAO| 50 cm AR Eojof 3O HE 30 cm, AE
30 em= A SIReh HE HET]7] ol £E 30 emE &
E97] & EPNGAIE A8t 2efE] AdS AA 93

_, ol
-

c}. /\IE HEE HE=g7] Y T o] &4 (L}nuua]
2=, 78 5)& AAsk 74#“@" AAI5HATh

SHIZSHE] 2 S2ZAF 27] 24" AIFAT =



Sug-Jae Jung, Byung-Keun Hyun, Yeon-Kyu Sonn, Hyun-Jun Cho, Jung-Won Choi, Pyeong-Ho Lee,

211

and Dong-Hyuk Lim

Survey section of field and piling ‘

g
Remove wood and obstacle ‘ €« ‘Remove tree by tractor
J
Lo . 1th Application before surface soil collecting
Application of soil amendment € 2th Application before subsoil collecting
g
Soil collecting of surface and subsoil ‘ €« ‘Surface soil 20-30cm, subsoil 30-50cm ‘
g
Move of soil stockyard ‘ €« ‘Road surface soil and subsoil separately ‘
g
Leveling of stockyard ‘ €« ‘Covering plastic film and drain ‘
J
Maturing surface and subsoil ‘
(8 € ‘Leveling plot of field and civil work
Remove tree and plastic film
Reloading surface and subsoil € |Revert subsoil and 3rd application and tillage

Revert surface and 4" appllication and tillage

.

Cultivation of green manure crop(4 times) ‘

% After soil testing yearly, soil was applied by fertilizer

Fig. 3. Flow chart of maturing field.

Table 2. Kinds of soil amendment and application amounts.

Kinds of soil amendment

Application amount (kglOa")

Remarks

Lime (upland) 30
Fused Magnesium phosphate 37
Compost of livestock 60
Rice straw 60

Improvement of acid soil
Phosphate content very lows in land reclamation.
Cattle manure is recommended

10~15 cm cutting

% Slaked lime in paddy field was recommended 20 kg 10a”
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Effects of Integrated Soil Amelioration Techniques to Mature Newly Established Research Fields
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Table 3. The changes in soil chemical properties of paddy soils according to year.

’ pH OM Av. SiO, Ex. Cation (cmol. kg')
Location Year 5 3
(1:5) (g kg') (mg kg™) Ex.Ca Ex.Mg Ex.K
2012 6.6 15 205 6.7 3.1 0.19
RDA* 2013 6.7 16 245 6.9 2.5 0.35
2014 (growing) 6.7 19 203 6.8 32 0.53
2007" 6.3 11 92 4.9 1.6 0.23
2012 6.4 13 171 5.4 2.2 0.20
NAS*
2013 6.4 16 214 6.3 2.6 0.43
2014 6.7 17 225 5.4 22 0.50
Optimum range (rice) 55~6.5 25~30 157~180 5.0~6.0 1.5~2.0 0.25~0.30
* RDA: Rural Development Administration, NAS: National Institute of Agricultural Science
1) Hyun et al., 2007
Table 4. Changing of soil chemical properties in upland according to year.
. pH OM Av.P,Os Ex. cation (cmol. kg']) LR
Locations Year 5 3 =
(1:5) (g kg') (mg kg) Ex.Ca Ex.Mg Ex.K (kgl0a™)
2012 5.9 9 101 7.0 3.5 0.21 272
RDA* 2013 6.6 13 96 8.7 2.3 0.29 63
2014 (growing) 7.0 14 132 8.1 29 0.43 133
2007" 59 13 688 6.1 1.8 0.86 -
2012 54 9 144 4.7 2.0 0.37 464
NAS*
2013 5.8 13 125 6.4 2.0 0.43 207
2014 6.4 14 126 6.5 24 0.56 394
Optimum range (barley) 6.5~7.0 20~30 150~250 6.0~7.0 20~25 0.45~0.55 -

* RDA: Rural Development Administration, NAS: National Institute of Agricultural Science

1) Hyun et al., 2007
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Fig. 4. Organic matter contents according to year

Table 5. Evaluation of maturing research field of RDA.
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Division Landuse No. sample Grade Remarks
upland 90 superior  1~6th maturing soil
GMO - - -
paddy 95 superior  1~6th maturing soil
. upland 92 superior  1~6th maturing soil
Genetic resource : - -
paddy 95 superior  1~6th maturing soil
Mulberry genetic resource mulberry 95 superior By itself control because early use
. . upland 83 average  No cultivation of green manure
Agricultural machine e
paddy 80 average  No cultivation of green manure

Table 6. Evaluation of maturing research field of GMO upland.

Division Soil factor Unit Value Grade

Soil texture - Fine loamy 10

Dranage classes - well 10

Av. soil depth cm 70 10

Slopness % 0~2 10

GMO upland Gravel contents % 10 10
pH 1:5 6.6 10

oM g kg’ 10.8 5

Av. P,0s mg kg'l 76 5

Ex. Ca cmol+kg'] 8.5 10

Ex. K cmol+kg'] 0.61 10

Total 10 factors - - 90
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Table 7. Evaluation of maturing research field of NAS.

Effects of Integrated Soil Amelioration Techniques to Mature Newly Established Research Fields

Division Landuse Total Grade Remarks
Mulberryl (9) Mulberry 84 average
Mulberry2 (10) Mulberry 85 superior
Mulberry3 (5) Mulberry 82 average By itself control because early
Mulberry test (6) Mulberry 82 average use
Organic farm1 Paddy 95 superior
Organic farms (4) Upland 91 superior
Bee and honey (3) Upland 86 superior
Agricultural ecosystem (2) Paddy 90 superior
Hazardous substance (2) Paddy 95 superior
Bioassays (2) Paddy 95 superior
Rice pest and insectl (8) Paddy 95 superior
Pesticide hazardl Paddy 85 superior 1~6th maturing soil
Pesticide hazard2 (2) Upland 87 superior
Weed resource (2) Upland 87 superior
Rice pest and insect2 (2) Upland 87 superior
Soil management (2) Upland 92 superior
Plant nutrient (3) Upland 92 superior
Table 8. Evaluation of maturing research field of soil management field.
Division Soil factors Unit Value Grade
Soil texture - Fine loamy 10
Dranage classes - Well 10
Av. soil depth cm 70 10
Slopeness % 0~2 10
. Gravel content % 10 10
Soil management
pH 1:5 6.9 10
oM g kg’ 12 5
Av.P,0s mg kg 238 10
Ex. Ca cmol+kg'] 5.8 7
Ex. K cmol kg’ 0.64 10
Total 10 factors - - 92
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o SRATAE A RolY] te] meke 112 AolA B (RANY At Aol Aol oE, WE, Bpom i
SERIIE o83 AT, HEYS 516 kg ha!, W HYTRES 7|22 Slo] 24 AAF, AEFS 24
Al 3% SR S T, BPUAT MRASAY ST 1 23k Table 9} 2T,
Table 9. Yields of 4th green manure (2013 ~2014 winter).
Rape growth condition
Well Average Poor
Division ' Yields (kgl0a™) ) Yields (kgl0a™) ) Yields (kgl0a™) Remarks
Height o Height " Height "
e Dy gy P Dy P Dy
weight  weight weight  weight weight  weight
GMO upland 135 5,000 955 129 3,000 573 100 2,500 477
paddy 88 7,000 770 74 5,000 550 56 3,000 330 Early harvest
Genetic upland 156 5,000 955 148 3,250 621 129 2,250 430
resource  paddy 156 5,250 1,003 140 4,500 860 - - -
Mean 134 5,563 921 123 3,938 651 95 2,583 412
Table 10. Yields of 4th green manure (2013 ~2014 winter).
Green barley growth conditions
Well Average Poor
Divisi Yields (kgl0a” Yields (kgl0a” Yields (kgl0a')  Remark
ivision Height ields (kglOa™) Height ields (kglOa™) Height ields (kglOa™) emarks
(cm) Fresh Dry (cm) Fresh Dry (cm) Fresh Dry
weight  weight weight  weight weight weitht
Bee and honey 112 4,350 1,314 - - - - - -
Soil management 108 4,050 1,223 - - - - - -
Weed resource 106 4,050 1,223 - - - - - -
Pest and d
€5t and wee 112 4350 1314 - - - - - -
(upland)
Plant nutrient 105 3,750 1,133 - - - - - -
Pesticide h:
esticide hazard 109 4200 1268 - - - - - -
(upland)
Ri t and
e pest am 106 3,750 1,133 98 2040 982 ; ; ;
insect (paddy)
Agricultural
grieuitura 106 3780 1,142 97 3250 1,080 ; ; ;
ecosystem
Hazardous 105 3,610 1,090 - - - - - -
substances
Bioassay 105 3,750 1,133 96 2,850 950 - - -
Organic farm 147 4,521 1,365 - - - - - -
Average 111 4,015 1,213 97 3,013 1,004 - - -
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