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Effects of Decreasing Methods of Sait Content in Root Zone on Soil Properties
and Crop Grwoth at the Newly Reclaimed Tidal Soil

Yeong-Kil Cho, In-Sang Jo, and Ki-Tae Um

SUMMARY

This experiment was conducted to find out the useful data for upland crop cultivation in the newly reclaimed

tidal land. Poseung silty clay loam soil was selected, and cotton(Mogpo VII) and tall fescue were cultivated

under different drainage systems and soil ameliorator applications.

Soil hardness and bulk density were decreased by subsurface drainage and plastic film installed at 40cm depth
of the soil. Red earth application was also effective to loosen the soil, but zeolite and gypsum made the subsoil
compact. Water content of the soil was high in surface drain than that of subsurface drain or plastic film curtain
plot during dry season. The water content was in order of plastic film curtain, surface drain and subsurface

drain.

Electrical conductivity(EC) was decreased to lower than 0.4 Simens meter-' (SM-) in the subsurface drain
during rainy season, and the EC of subsurface drain was maintained a quater to an half of surface drain.

The yield of cotton and tall fescue were high in order of subsurface drain, plastic film curtain and surface
drain plot. The yields of cotton were increased to 36-73% by ameliorator application, and the red earth application
was more effective for tall fescue growth compare to gypsum and zeolite,
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Table 1. Soil physico-chemical properties before experiment
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Soil depth Bulk CEC pH OM  EC  AvP0
] e ESP SAR
i T (%) (sm?) {ppm) .
(em) Sand  Sit Clay Tex. density (me/100g) (1:1 sm ppm K Ca Mg Na
0-10 0.1 719 280 SiCL 142 113 70 044 133 67 203 120 848 3043 269 138
10-20 05 700 295 SiCL 1.40 13.3 71 051 116 69 210 121 697 2743 206 136
20-30 12 713 275 SiCL 141 12.8 71 044 111 56 204 146 726 2340 183 112
30-40 05 685 685 SiCL 1.31 13.0 72 070 114 60 206 123 664 2435 187 123
Table 2. Changes of soil physical properties by drainage practices
Surface Drain Subsurface Drain Plastic Film
Soil depth — - -
(em) Hardness BD. Water  Air Hardness . Water  Air Hardness . Water ’All‘
(mm) (%) (%) (mm) (%) (%) (mm) (%) (%)
0-10 9 119 238 31.2 8 115 216 35.2 10 1.26 30.2 220
10-20 18 141 35.3 115 18 141 298 16.9 16 1.34 33.4 16.0
20-30 21 147 39.3 5.2 20 142 39.9 6.5 20 142 42.1 42
Mean 16 1.36 32.8 159 15 1.33 304 195 16 1.34 352 14.1
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Table 3. Changes of soil physical properties by ameriolator applications

Soil depth Non Red earth
(cm) ) )
Hardness (mm) BD. Water (%)  Air (%)  Hardness (mm) BD. Water (%) Air (%)
0-10 11 1.24 272 26.1 7 118 25.2 304
10-20 19 1.34 313 18.2 17 1.32 319 18.3
20-30 20 141 39.9 6.8 18 142 43.2 32
Mean 17 1.33 32.8 17.0 14 131 334 17.2
Soil depth Gypsum Zeolite
(cm) - ,’,,‘, I ]
Hardness (mm) B.D. Water (%) Air (%)  Hardness (mm) B.D. Water (%) Air (%)
0-10 8 1.16 247 303 10 122 22.9 310
10-20 18 143 38.1 7.8 18 1.4 30.3 15.2
20-30 21 1.43 393 6.6 20 1.48 394 5.0
Mean 15 1.34 34.0 149 16 1.38 30.9 17.1
—e < . X— X Surface drain.
@ — ® Surface drain. 30} a—24 Plastic film
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Fig. 1.

Seasonal changes of water contents in surface soils.
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Fig. 2. Seasonal changes of electrical conductivity( EC) in surface

soil at different drainage plots.
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Table 4. Yearly changes of electrical conductivity and crop yields at different treatment

EC (sm™) Seedless cotton(com/ha) Tall fescue (t/ha)
Treatment — e e e
‘87 ‘88 ‘89 88 89 ‘87 88 89
Non 1.17 1.64 1.38 863 400 603 0.15 196 212
Gypsum 2.25 1.52 1.30 1,067 782 693 1.10 7.57 442
Sur. Zeolite 1.02 1.33 1.03 969 1,004 1,255 1.82 4.67 5.70
Drain Earth 1.53 1.50 1.20 1.047 904 1,054 158 10.52 4.95
Mean 148 1.50 1.23 987 773 901 1.16 6.18 4.30
Non 181 144 0.73 1,035 1137 1.400 0.21 8.45 9.55
Gypsum 1.16 0.91 0.39 1,122 1,392 1.729 147 20.53 10.36
Sub. Zeolite 1.20 0.92 0.38 1,147 1,147 1,709 243 18.80 1148
Drain Earth 1.54 0.84 045 1,106 1,224 1,437 210 2478 9.88
Mean 143 1.03 0.48 1,103 1,295 1,569 1.55 18.14 10.32
Non 142 139 0.81 894 898 1.232 0.06 1.33 5.30
Gypsum 1.84 1.37 1.00 1,137 1171 1419 0.35 6.92 6.40
Zeolite 152 1.55 1.05 965 749 1.369 0.58 3.27 7.02
Plastic Earth 1.72 1.20 0.70 1,108 1.133 1218 0.51 10.86 9.67
Film - e o
Mean 1.63 1.38 0.89 1,026 988 1,310 0.37 5.60 7.10
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Fig. 3. Relationship between the EC of soil solution and cotton
yield.
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Fig. 4. Relationship between the EC of soil solution and tall fescue
yield.
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