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Physico-Chemical Properties of Paddy Soil and
Actual Farming Conditions in Gyehwa Reclaimed Tidal Land

Chul-Hyun Yoo, Chang-Hyu Yang, Taek-Kyum Kim, Jin-Hee Ryu, Ji-Ho Jung,
Seung-Weon Kangl, Jae-Duk Kim, and Kwang-Yung Jung

Honam Agricultual Research Institute, RDA, Iksan 570-080, Korea
'National Institute of Crop Science, RDA, Suwon 441-100, Korea

In order to establish the fertilization and soil management method in Gyehwa reclaimed tidal land, we
investigated soil property and actual farming condition. Soil properties of 100 field paddy soil and farming
surveys of 177 farm households were conducted. Average of effective soil depth was 17.8 cm, which was
very smaller than the optimum level 50 cm. The hardness and bulk density of subsoil were 12.40 kg em”
and 1.59 g cm”>, respectively. These results showed that soil physical condition of Gyehwa reclaimed tidal
land was very poor. Soil salinity ranged from 0.03 to 0.12%, and average of pH was 6.0, which implied that
desalinization of Gyehwa reclaimed tidal land was progressed. However, soil nutrients in Gyehwa
reclaimed tidal land were very unbalanced conditions as following, available phosphate 58 mg kg'l,
available silicate 85 mg kg'l, cation exchangeable capacity 7.4 cmolc kg'1 and organic matter 8.6 g kg'l. On
the farm household in Gyehwa reclaimed tidal land, fertilization amounts were 200-54-61(N-P20s-K:0) kg
ha They mainly practiced spring tillage(84%) rather than autumn tillage(16%), and only 14% of them

applied rice straw annually in the paddy soil.
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Fig. 1. Salinity of groundwater and water table of each soil
series in Gyehwa reclaimed tidal land.

Table 1. Sampling region for investigating of soil physico-chemical propertiesand actual farming condition.

. Area Analysis and investigation lots .

Series - - - - Farm question survey
(ha) Soil physical property Water table Soil chemical property
Munpo 1,498 27 18 50
Yeompo 480 15 30 177
Gwanghwal 510 10 5 20
Total 2,483 52 30 10 177
Table 2. Salinity of each soil series in Gyehwa reclaimed tidal land. (Unit : %)
Soil series of Gyehwa polder land
Average
Munpo Yeompo Gwanghwal

Surface soil 0.05 0.03 0.09 0.06
Subsoil 0.05 0.03 0.12 0.06
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Fig. 2. Exchangeable sodium percentage(ESP) of each soil
series in Gyehwa reclaimed tidal land.
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Table 3. Soil physical property of eahc soil series in Gyehwa reclaimed tidal land.

Effective soil 3 phase distribution
Soil series Hardness Bulk density Porosity
depth Solid Liquid Gaseous
cm kg cm” gem” %
242" 1.210 54.3 457 44.0 10.3
Munpo 18.0 +
(13.04) (1.567) (40.9) (59.1) (37.7) (32)
2.53 1.264 523 477 433 9.0
Yeompo 17.8
(11.40) (1.547) (41.6) (584) (384) (32)
Gwanghwal 175 293 1.254 52.8 17.3 419 10.8
(12.82) (1.649) (37.6) (62.2) (33.6) “42)
2.60 1.243 53.1 46.9 43.1 10.0
Averag 17.8
(12.40) (1.588) (40.0) (59.9) (36.6) (3.5)

' Surface soil, * . Subsoil
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Table 4. Soil chemical property of each soil series in Gyehwa reclaimed tidal land.
. pH . Exchangeable cation

Series OM P20s Si02 CEC

(1:5) K Ca Mg

g kg'] —————— mg kg'] —————————————————————————————— cmole kg —------mmmmmm e

Munpo 6.1" 10.6 58 98 0.32 28 25 6.6

6t 9.6) (53) 96) (0.39) (2.8 (3.0 (6.6)
Yeompo 58 6.2 52 77 0.25 26 2.1 7.3

(6.3) (5.3 @1 () (0.29) (2.6 24 (72)
Gwanghwal 6.0 89 64 80 0.48 3.0 3.1 82

(6.6) 6.7) (59 (101) 0.61) (2.6) (3.5 (7.8)
Average 6.0 8.6 58 85 0.35 2.8 2.6 74

(6.4) (72) (51) 91) 0.43) (2.6) (3.0) (72)

T Surface soil, * . Subsoil

Table 5. Actual farming condition in Gyehwa reclaimed tidal land.

Applicati le of Amount of applied fertilizer
Plowing method PPHeaion eyele o Yield of milled rice
rice straw N P20s K0
% kg ha Mg ha'
Fall plowing 16 Annual 14 Munpo 5.11
Spring plowing ~ 84 Biennial 21 200 54 61 Yeompo 5.18
Triennial 34 Gwanghwal ~ 5.16

Above triennial 31

Average 5.15
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