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Experimental Study on the Crop Cultivation Using Dredged Soil
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Summary

This study was initiated to investigate the applicability of the dredged soil from agricultural
reservoilrs on the crop cultivation.

Four reservoirs were selected for this experiment, and properties of the dredged soils were
analyzed physically and chemically. Soil textures were sandy loam(SL), silty loam(SiL), grav-
elly loam(GL), gravelly silty loam(GSiL), respectively. General chemical components, organic
matter contents, main cations, heavy metals, etc. showed no adverse effects on crop growth.

Tomato, cucumber, radish, Chinese cabbage were cultivated during 8 months period, in the soil
treated with fertilizer and compost(Tmt.1), fertilizer(Tmt.2), compost(Tmt.3) and none (Tmt.4).

Data for plant height, root zone depth and crop yield were collected and analyzed, and the
yield for most crops showed increase as Tmt.1>Tmt.2>Tmt.3>Tmt.4 by fertilizing methods,
and as GL>GSIL>SL>SIL by soil textures.

From the results, the crop cultivation using dredged soil was considered to be effective, due

to its soil texture, organic matter content and fertilization.
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Fig. 1. Layout of the experimental field plots
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Table 1. Fertilization method by treatment

Treatment Fertilization method Experimental pots
Tmt.1 Fertilizer and Compost SGC, - SGT,, DBC, - DBT,, SRC, - SRT,, KCC, - KCT;
Tmt.2 Fertilizer SGC, - SGT,, SRC; - SRT,, KCC; - KCT:
Tmt.3 Compost SGCj - SGG3, DBC; - DBT3, SRC; - SRT3, KCCj - KCTs
Tmt.4 Dredged soil only SGC, - SGT, SRC, - SRT,, KCC, - KCT,
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Table 2. Amount of base fertilizer by crops
(unit : kg/10a)
Chinese

Cucumber| Tomato Radish |Remark
cabbage

Division

Complex fertilizer] 100 125 100 90
Compost 1,100° | 1,100 | 1,000 | 1,000
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Table 3. Physical properties of the experiment field soils

Mechanical composition{ % ) .
Soil texture

Gravel| Sand | Silt (Clay

Reservoir Bulk | Particle [Void ratio] Degree of
density | density (%) |[saturation(%)
Nung Je 1.50 241 37.8 45.2
Kyong Chon| 1.28 2.53 49.4 73.3
Sang Gwan | 1.39 2.48 44.0 60.6
Song Ryong | 1.27 2.27 44.1 65.9
Dae Bi 1.34 2.45 45.3 55.0

- 62.1 |33.0| 4.9 Sandy loam(SL)

— | -31.3 |55.8|12.9 Silty loam(SiL)

26.5 | 35.0 |28.9] 9.6 |Gravelly loam(GL)

18.0 | 19.8 |43.3|18.9 | Gravelly silty loam(GSiL)
225 | 40.3 {31.8| 5.4 |Gravelly loam(GL)
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Table 4. Chemical properties of the experiment field soils

Reservoir pH(1:1) EC(mmhos/cm) [CEC(me/100g)| OMC(%) T-N(ppm) T-P(ppm)
Nung Je 5.7 0.50 6.8 0.8 134.6 120
Kyong Chon 5.6 0.55 10.5 3.4 1,145.6 283
Sang Gwan 6.2 0.56 9.7 3.2 936.4 287
Song Ryong 5.9 0.62 18.0 3.5 1,246.7 299
Dae Bi 6.5 | 0.96 9.8 3.3 1,277.6 298
Main cations(ppm) Heavy metals(ppm)
Ca T Mg —i K I Na Fe Zn cd | Hg As
1254 218 43 109 32.3 4.2 0.7 0.04 0.71
519 605 32 106 235.6 4:6 0.8 0.02 0.81
1079 218. 43 109 115.2 4.2 0.0 0.03 0.52
1358 339 144 187 1,860.2 12.5 0.0 0.01 0.32
1792 389 291 48 - — — — —
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Table 5. Plant height by crops

(unit : cm)

Treatment Tmt.1 —{

Tmt.2 ' Tmt.3 Tmt.4

Crop SGy SR, |[KC

_-

Mean—.( SG, [Kcz [Mean SG3|DBs|NJ3 |SR3| KCs Mean] SG4 | KCy Mean

Cucumber 223.7/229.9[210.1210.1{202.0[215.2(222.0199.9[211.0 88.8 |185.6/ 39.9 | 73.5| 78.4| 93.2| 66.8(105.0) 85.9

Tomato 158.3153.0[157.2157.4(157.8(156.7]154.7/155.9155.3(140.0(151.01 64.0 |126.2(121.11120.5({120.0{116.0{118.0
Chinese cabbage | 46.2 43.0) 40.0 38.8| 42.3| 42.1] 40.3| 40.8| 40.6| 34.8| 35.3|21.8 | 33.8| 34.8| 32.1| 33.7| 34.0| 33.9
Radish 49.3] 40.1] 40.2] 38.3 39.0| 41.4| 43.3 38.8| 41.1] 42.2| 31.732.1| 30.8| 36.0| 34.6| 41.7| 35.6 38.9

(Note) : Cucumber and Chinese cabbage are C;~C,, tomato and radish are T;~T,
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Fig. 2. Plant height of crops by experimental pot
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Table 6. Root zone depth of cucumber and tomato

(unit : cm)
c Pot SG:| SG;| SGs| SG,| DB;| DB3| NJ;| NJ3; SR;| SRi| KC4 KCZF{CS KC4| Mean
rop
Cucumber | 24.5| 24.8| 21.0| 26.3| 22.8| 28.5| 25.0| 24.0| 22.0| 26.0| 24.5| 30.5| 29.5| 26.0| 25.4
Tomato | 38.0| 45.3| 34.7| 52.7| 45.5| 48.5| 46.0| 45.5| 57.0] 39.5| 40.0| 60.0| 42.5| 37.5| 45.2
(Note) : Cucumber is C;~C,, tomato is T1~T,
100 sor Tmt.1 Tmt.2 Tmt.3 Tmt.4
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By experimertal pot
Fig. 3. Root zone depth of cucumber and tomato
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Table 7. Yield of cucumber and tomato by treatment

(unit : kg)
Treatment Tmt.1 Tmt.2 Tmt.3 Tmt.4
Crop SG, [ DB, | NJ, [ SR, [KC; [Mean| SG2 | KC; [Mean| SGs | DBs | NJs | SR4 | KC3 [Mean| SG4 | KC4 Mean

Cucumber |38.8|30.9(26.8|34.1 252 |31.2|38.6 223
Tomato | 24.3128.7|24.2|27.2|18.4|24.6|20.9{18.2

30.5111.5|29.4|10.7 | 15.6 | 14.0 | 16.2 | 10.8 | 13.9 | 12.4
19.6|11.3|17.7| 44 |11.7|11.0|11.2|10.2 | 10.1 | 101

(Note) : Cucumber is C,~C,, tomato is T; ~T,

~8- Cucumber % Tomaio

—e— €.Cabhage —4— Radish J

Yield(kg)

0 T, T Y T,
"Gt DBt NN SRt KG1 SG2 KC2 SG3 DBI NJ3 SR3 KC3 SG4 KC4
By experimertal pot

Fig. 5. Comparision of yield of crops by experi-
mental pot
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Table 8. Yield of cucumber and tomato by soil texture

(unit : kg)
Soil texture Gravelly loam Sandy loam  |Gravelly silty loam Silty loam
Crop SGy | 5G2 | SGa | SG4 | DB, | DBs |Mean| NJy | NJs [Mean| SR1 | SR3 [Mean| KC; | KC, | KCs | KC, [Mean

Cucumber | 38.8|38.6|11.5|10.8|30.9|29.4|26.7 | 26.8
Tomato | 24.3]20.9 |11.3]10.2 287 |17.7|17.9 | 24.2

10.7|18.8 | 34.1 | 15.6 | 24.9 1 25.2 | 22.3 | 14.0 | 13.9 | 18.9
44(14.3)27.2|11.7 /195184 (182 [11.010.1 | 144

(Note) : Cucumber is C;~C,, tomato is T;~T,
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(SRCy)oll A 27.2kg, EY(KCCy)
18.4kgo 2 7zt ety diH]+(DBC,) S=3aF
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Table 9. Yield of Chinese cabbage and radish by treatment

(unit : kg)

Treatment Tmt.1

Tmt.2

Tmt.3 Tmt.4

CI‘Op SG; | DBy | NJ; [ SRy | KC) Mean| SG,

KC,

Mean| SGs | DBs | NJ3 | SR3 | KC3 Mean| SG4 | KC4 [Mean

39.6
164

39.0
44.9

31.5(33.9
3741401

36.8
33.6

36.2
40.5

39.2
44.3

Chinese cabbage
Radish

30.8
29.6

35.0
37.0

19.8
39.3

246
23.9

6.2
14.7

16.5
27.3

12.9
22.9

16.0
25.6

19.2
38.0

12.3
22.7

15.8
30.4

Table 10. Yield of Chinese cabbage and radish by soil texture

(unit : kg)

Gravelly loam

Sandy loam

Gravelly silty loam Silty loam

oil texture
Crop

SG1 | SGz | SGs|SG, | DBy | DB3 Mean

NJ4

NJ; Mean| SR1 | SR3 [Mean| KC; |KC | KC3|KC, [Mean

39.6
46.4

39.2
44.3

19.8119.2[39.0
39.3|38.0|44.9

246
23.9

30.2
39.5

Chinese cabbage
Radish

315
374

6.2
14.7

18.9
26.1

33.9/165
40.1|27.3

25.2
33.7

36.7
33.6

30.8 [12.9|12.3
29.6 122.9 |22.7

23.2
272
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