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Assessment of Salt Damage for Upland-Crops in Dae-Ho Reclaimed Soil
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ABSTRACT : This study was carried out to obtain the basic data for selecting the applicable crops in reclaimed land
during desalinization period. A pot experiment was conducted with 5 different electrical conductivities of the saturated
extracts (ECe 1, 3, 9, 14, and 16 dS~m") of soils taken from the Dae-Ho reclaimed tidal lands. Eight crops (Chinese
cabbage, radish, tomato, red pepper, buckwheat, soybean, sesame, and green perilla) were grown for 37days. Plant height
and number of leaves were surveyed on 2 and 4 weeks after seeding, and on harvest time (5 weeks). After harvest, dry
weights of harvested crops were measured and soil chemical properties were analyzed. Emergence rates of crops were
comparatively high except sesame. For sesame, there was no emergence at ECe over 3 dS-m”. Growth and dry weight
decreased significantly as increasing ECe. The ECe which decreased 50% of dry weight index were 14.2 dS-m”’ for
radish, 11.4 dS-m” for Chinese cabbage, 10.2 dS-m™ for red pepper, 8.9 dS-m" for buckwheat and green perilla, 8.6 dS
‘m" for soybean, and 8.9 dS-m” for tomato. At higher ECe that start the growth inhibition, increasing 1 dS-m” in ECe,
17, 65, 5.9, 5.6, 5.2, and 4.9% of dry weight decreased for buckwheat, green perilla, Chinese cabbage, radish, soybean,
amll tomato (red pepper), respectively. The critical value of ECe for crop survival except sesame was 154 ~ 23.1 dS-

m.
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Table 1. Physicochemical properties of soil used for pot experiment
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Table 2. Recommended fertilizer application rate for various crops

(unit:kg-10a™)

crop N P:0s KO
Chinese cabbage 10 18 110
radish 100 59 1.7
tomato 13.6 16.4 79

red pepper 103 112 9.1
buckwheat 36 1.6 49
soybean 60 80 60
sesame 8.0 200 9.0
green perilla 8.0 200 90
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ECe oM Tomn MV Souble Cutions
Soil Texture pH (@S- ) ) ons‘l ] :’"eq ” T SAR
(mg-kg’)  Na K Ca Mg
Pl SiL 7.99 0.7 0.80 0.070 261 122 031 268 183 082
P3 SiL 7.95 287 087 0.111 1799 1239 051 797 474 491
P SiL 757 897 073 0077 18.58 5792 136 1859 1845 1346
P14 SiL 7.67 14.37 0.86 0053 20.80 8218 145 2189 3575 1531
P16 SiL 7.57 15.59 0.73 0.058 3392 15902 182 2209 3078 3093
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Table 3. Growth survey with differet ECe levels in pot experiment
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Table 4. Emergence rate with different ECe levels in pot experiment

2 weeks

4 weeks

5 weeks

2 weeks

4 weeks

5 weeks

crop treatment - ) crop treatment s::zg plat  emerge plant emerge plant  emerge
height number height number height number e, T M e e enereoe
(m) of leaf (cm) of leaf (cm) of leaf mmber (%) nmamber (%) mumber (%)
Pl 57 34 191 67 29 712 Pl 10 8 80 8 80 8 80
i, P62 34 17 67 39 s Giee P09 %0 8 30 3 80
g P 52 164 46 1O 6w aege P10 9 %0 9 w0 9 o
Pl4 39 23 138 35 175 48 P4 10 8 80 8 800 8 800
PI6 29 23 95 24 138 26 PI6 10 10 1000 10 1000 10 1000
Pl 129 23 256 45 259 67 Pl 10 10 1000 10 1000 10 1000
P3 154 23 215 56 218 68 P10 8 800 800 8 800
mish P9 105 23 191 45 24 56 mish P 10 9 90 9 %0 O 90
PI4 100 23 183 24 207 46 P4 10 9 90 9 90 9 900
PI6 103 23 162 24 199 25 PI6 10 10 1000 10 1000 10 1000
Pl 42 2 68 3 93 34 PI 20 19 950 19 950 19 950
PP 36 2 51 23 65 24 P32 17 80 17 80 17 850
tomato P9 34 2 50 23 56 23 tomato P9 20 14 700 14 700 14 700
P4 28 2 39 2 43 2 P4 20 19 950 20 1000 20 1000
PI6 28 2 38 02 45 2 PI6 20 16 800 19 950 19 950
PI 17 0 32 4 2 Pl 20 14 700 19 950 19 950
P17 0 30 33 2 P22 11 550 16 80 16 800
™o 13 0 27 02 32 2 ™ 20 9 450 0 100 19 90
PP o4 12 0 17 0 19 o2 PP b 20 1 50 15 750 15 750
PI6 - 0 11 0 12 0 P6 20 0 00 3 150 3 150
PI 106 12 296 45 99 49 PL 15 12 80 12 80 12 800
B3 96 12 265 36 535 SIS PP IS 1 M3 1l 733 1 73
buckwh buckwh
LR85 1 188 23 ¥6 26 L P 15 12 %3 1 7m3ou M3
P4 66 01 8 01 122 03 PI4 IS 00 6 400 6 400
PI6 62 Ol 72 01 83 02 PI6 15 600 8 533 8 533
PL 93 2 125 5 135 58 PL 15 10 667 10 667 10 667
PP 88 2 109 5 117 58 P15 9 600 8 533 8 533
soybean PO 57 2 67 25 83 258 P15 1 B3I U B3I I 73
P4 55 2 61 02 64 02 sobean s 15 600 9 60 9 600
PI6 21 02 38 02 42 02 PI6 IS 4 267 4 267 4 267
Pl 21 2 30 2 24 2 PL 45 39 87 4 89 1 22
B 21 2 0 0 0 0 PP 45 30 67 0 00 O 00
ssme P 22 2 28 2 0 0 scsme P9 45 3% 800 2 44 0 00
P4 16 2 0 0 0 0 P4 45 22 489 0 00 0 00
PI6 14 2 0 0 0 0 PI6 45 11 244 0 00 O 00
Pl 19 2 39 24 62 46 PI 30 18 600 25 833 25 83
P3 20 2 44 24 61 46 P30 29 9%7 29 9%7 29 %7
BN w16 2 28 24 41 24 B p 30 24 %00 24 %0 24 %0
perilla perilla
P4 13 2 24 2 28 24 P4 30 17 567 I8 600 I8 600
PI6 06 2 07 2 08 2 PI6 30 5 167 1 33 1 33
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Table 5. Dry weight of crops grown for 37 days with different ECe
levels in pot experiment

e dry weigh
crop  treatment
number  g/pot  glorop  Index
Pl 8 91 2388 1000
P3 8 208 2600 1089
Chinese
e 9 164 182 763
Pl4 8 61 0763 319
PI6 10 41 0410 172
PI 10 189 18% 1000
P3 8 A4 2615 1415
radish P9 9 37 152 805
Pl4 9 88 0978 517
PI6 10 66 0660 9
Pl 19 322  0IT3 1000
P3 17 13 0079 455
tomato P9 4 0912 0067 384
P4 20 040 0023 136
PI6 19 0320 0017 97
P1 19 062 0034 1000
P3 16 0406 005 752
red PO 19 0435 003 617
PPPT P 15 o1 0012 358
P16 3 0012 0004 121
P1 12 11919 0993 1000
P3 11 133 L2 1200
buckwheat P9 11 36”03 36
P14 6 0571 0095 96
PI6 8 0253 0032 32
Pl 10 77%6 0796 1000
P3 8 4495 0562 T4
soybean P9 1 3612 038 423
Pl4 9 1416 0157 203
PI6 4 055 0139 179
seame Pl 1 0023 0023 1000
Pl 25 260 0104 1000
P3 9 3003 014 996
;’:; PO 24 0874 086 350
P4 18 0367 000 196

P16 1 0.010 0.010 92
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Table 6. Chemical properties of soil after crop harvest
soulble cations
crop teament  pH (d:ccm_,) ’ ‘ (meq;L ) ) SAR
Na K Ca Mg SUM

Pl 7.98 0.54 1.03 0.12 197 127 439 0381

P3 7.54 1.86 641 0.20 431 277 13.60 3.41

Chinese cabbage P9 7.06 813 62 114 19.40 17.87 84.63 10.71
P14 735 1503 80.71 22 2395 35.07 14195 14.86

P16 6.80 1825 107.00 241 2523 46,02 180.67 17.93

Pl 8.26 0.69 107 0.12 2.58 1.60 5.38 0.74

P3 8.02 217 7.56 0.19 595 337 17.08 3.50

radish P9 7.63 8.67 50.62 122 19.11 17.63 88.59 1181
P14 7.60 14.50 83.82 176 239 31.51 139.48 16.14

P16 7.53 1531 69.09 212 2328 35.80 13029 1271

Pl .17 347 6.54 0.58 19.27 9.08 35.47 1.74

P3 7.15 6.64 29.55 072 3254 13.94 76.75 6.13

tomato P9 6.70 10.58 53.66 116 2921 26.90 11094 10.13
P14 7.10 15.86 91.96 1.65 2347 34.65 151.73 17.06

P16 7.33 17.11 91.84 214 25.69 39.58 159.26 16.08

Pl 71 3.05 6.58 1.06 1467 7.50 29.81 198

P3 7.52 534 205 1.06 26.84 L1032 61.27 535

red pepper P 135 1137 6462 1.94 2577 2328 115.62 13.05
P14 7.62 15.64 86.95 237 267 3290 144.90 16.50

P16 7.43 17.13 9263 2.19 2337 39.38 157.57 16.54

PI 795 093 17 029 342 203 7.53 1.08

<] 797 3.04 12.19 040 10.15 482 2155 4.46

buckwheat P 7.35 8.75 5522 153 19.83 18.62 95.20 12.59
P14 7.65 13.23 1211 175 2115 28.43 163.44 2252

P16 7.50 15.90 94,44 206 297 38.90 158.38 1698

Pl 8.13 1.69 273 0.50 7.4 346 14.13 1.17

P3 793 409 14.55 0.62 18.16 8.35 41.68 4.00

soybean P9 7.39 9.21 49.50 1.89 2250 2143 95.32 10.56
Pl4 7.78 14.34 129.09 2.19 2207 30.30 183.65 25.23

P16 7.40 15.48 88.29 1.87 23.43 39.82 15340 15.70

sesame Pl 764 3.39 .23 114 17.69 8.96 35.02 1.98
Pl 7.54 345 716 1.00 19.62 9.57 37.34 1.87

P3 6.89 5.53 2543 1.15 24.80 13.12 64.51 5.84

green perilla P9 707 10.78 64.12 247 2573 28.14 120.46 12.36
Pl4 747 1499 8778 2.58 228 29.61 142.26 17.23

P16 7.40 17.22 101.95 2.39 24.11 35.74 164.20 18.64
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Table 7. Salt Tolemce Relationship between ECe of soil and dry
weight index for crops

Salt tolerance parameter

% Threshold ECe  Slope BCe of 0% R’
(dS-m") (% per dS-m") @S-m")

m 29 593 114 09
radish 5.24 559 142 079
tomato 491 6.8 0.1
red pepper . 494 102 091
buckwheat 244 7.70 89 091
soybean - 521 8.6 0.96
green perilla 119 6.46 89 095

* DWI : Dry Weight Index.
# _: Less than 1 dS-m™.
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