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ABSTRACT

In the study, the feasibility of deposit soil in river and stream bed as a subsitute for
conventional plant soil was investigated through the analysis of soil characteristics and
germination/growth rate for 75 days. Proper mixtures among sediments from various
places were compared to optimize the germination and growth rate of plant in the ratio of
2:1 and 3:1 (sand : deposit). From the results, it could be concluded that the sediment
mixed 3 : 1 showed most favorable germination and growth conditions for pansy and the
sediment containing enough amount of silt and clay components showed most favorable
conditions for marigold. Consequently, the feasibility of sediments as a substitutional
plant soil was evaluated to be high, once the sediments were properly mixed for each
specific plant.
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Table 1. Sampling Location of Sediments

Classification | Sample Number| Location
Sediment S-1 Bk A

S-2 et B
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54 A 85
s5  |BooRbAAy sy
56 HHFA
87 =H Y ohEY
58 AU 3
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Table 2. Proper Germination Period, Temperature and Growth Temperature

Germination Germination Growth Temperature
Seed Period (day) Temperature (C) T
Pansy 10 15~20 5~25
Marigold 5 15~20 3~24
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Table 3. Comparison of Analytical Results with Health Risk Criteria

Fig. 1. Plant Pots of Pansy and Marigold in Glass Green House.

(mg/kg)
o} oko o
Eded TS Sediment
i A 7| F
fem x| 28 %%'SISZS3S4SSS6S7SS
X = —_ — — _ o . — —
527 ngx 9 T2 lnany
cd 1.5 12 4 30 |ND|ND|ND|ND|ND|ND| ND | ND
CN- 2 120 5 300 | ND| ND| ND| ND| ND | ND | ND | ND
Pb 100 400 300 | 1000 | 021|206 311|081 ] 137 1.40 | 3.87 | 1.35
Cr+ 4 12 10 30 013022018026 018 0.13| 017 | 0.21
As 6 20 15 50 | ND|ND|ND|ND | ND| ND| ND | ND
Hg 4 16 10 40 | ND|[ND|ND|ND|ND| ND| ND| ND
Cu 50 200 125 500 | 082340 142 872] 282 111 177] 107
712
TS 10 30 _ - ND | ND|ND| ND| ND| ND | ND | ND
335
PCB _ 12 _ 30) |[ND| ND| ND|ND| ND| ND| ND | ND
sz | — 80 — 200 | ND| 21| 27 | 32| 2 [31] 10| 12
9= 4 20 10 SO | ND|ND|ND|ND| ND| ND| ND | ND
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Table 4. Water and Organic Matter Contents

(%)

Soil Water Content Organic Matter P,0O;
S—1 0.28 0.52 —

S—2 2.09 6.37 0.14
$—3 26.95 5.47 0.23
S—4 23.36 4.16 0.27
§$—5 9.58 2.84 0.14
S$—6 1.82 3.94 0.14
S—7 15.93 391 0.23
S—8 14.23 3.16 0.26
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FFEole] JuieR sl pFR FAlBR=d 21 P&
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EYe] Fo] HojdsE AR, FERF 24
A JUA F57, s Al87F 26.95 %, 23.36 %
2 Z1ZF Jehv 7 22 FESFS Holn
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EH9o] o5t Table 59 Zo] Edizle
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0.02~0.002 mm, ¥E :< 0.002 mmZ
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Table 5. Classification of Soil by Particle Size

Classification | Diameter (mm) Characteristics
zots 2013 | EWA o] A3, £k o] S o A9 7l otA] g
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Table 6. Particle Size Distribution of Sediments

(%)
Sample
o S—1 S5—2 §$-3 S—4 S-S5 S—6 S—7 S—8
Classification
#200 0.24 43.84 22.86 27.83 29.59 47.28 16.89 12.05
#200 ~ 140 0.08 24.20 10.19 11.62 19.64 25.60 6.90 4.76
#140 ~ 100 0.08 17.73 9.00 9.28 24,72 14.40 5.78 4.56
# 100 ~ &0 0.06 5.01 4.05 6.05 8.64 479 3.51 3.85
#80~60 0.30 3.66 6.12 6.65 6.40 3.39 4.46 6.98
#60 ~ 30 71.72 2.15 12.75 14.20 1.43 2.16 17.98 24.74
#30~20 20.04 1.32 2.49 1.01 — 0.50 7.7 7.73
#20 7.20 - 5.68 - — — 21.38 21.10

Table 7. Number of Germinated Pansy having Unmixed Sediments

Seed Pansy
Soil
S—1 S—2 S—3 S—4 S5 $—6 S—7 S—8
day
7 ND 3 2 2 ND ND 1 2
8 1 ND I 1 3 ND ND ND
9 3 1 2 2 2 4 2 2
10 1 1 ND ND ND 1 2 i
Table 8. Number of Germinated Marigold having Unmixed Sediments
Seed Marigold
Soil
S—1 S—2 S—3 S—4 S$—5 S—6 S—7 S—8
day
7 ND ND ND ND ND ND ND ND
8 ND 1 ND 3 ND 1 ND ND
9 ND 1 ND ND ND 1 2 ND

239 UM 129 4% F B A + AWE ¢ Do} AATE 2~3 7o) Brhole) Ak £
SRAE, B8 A + 23 oEGNEY B ZAME ot A44 Rt RoE Aadh
g AL RE potold wobrt BAHAR

B8] AT Lol 109 Ao F & A + ch Z4d| (BHERe]: HEFE) 3:1 oA
AU TR B A + U A1 B A HX|ot FXste| woldly
+ 23 FAZARAAT doprt BFHAY, Table 119 Yebd wie} o] 24gH|7} 3:1
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Table 9. Number of Germinated Pansy Pot having Mixed Sediments in the ratio of 2 : 1

Pansy

S—1 S—1 | S§-—1 S—1 S—1 S—1 S—1
day

+ + + + + + +

§—2 S—3 S—4 S—5 S—6 S—7 S—8
9 2 1 ND 2 1 ND 1
10 ND 2 2 1 1 3 1
11 2 2 3 2 2 ND 2
12 1 ND ND ND 1 2 i

Table 10. Number of Germinated Marigold Pot having Mixed Sediments in the ratio of 2 : 1

Marigold

S—1 S—1 S—1 S—1 S—1 S—1 S—1

day
+ + + + + + +

S—2 S-3 S—4 S-5 S—6 S—7 S—8
7 ND 1 1 ND 2 ND ND
8 ND 1 ND ND ND ND ND
9 ND ND ND ND 1 ND ND
10 ND ND 2 ND ND ND ND

A BF WA doke AR potE AYAY RE
potollx] AFAIZF 2 7 dellA] 10 Loll ZF Eo}
7t #EEded S Afe 201 ERA
Ho® o G538l A doprt HA skt

2}, A EoljMe] MX| SRIBte| AT MY

g APAY die LolF 758 FAE
WA} FRAstel Hejdold AT R AN E
AEGoZN ZFHAE H43le AP HE
&t} Fig. 29 Table 120 Jehd vie} 2o
YHAEANN WA 7§ ZHAstF Al
7P 2 Ata Smekelu AFF sPEA e

Table 11. Number of Germinated Pansy Pot having Mixed Sediments in the ratio of 3 : 1

Pansy
S—1 S—1 S—1 S—1 S—1 S—1 S—1
day
+ + + + + + +
S—2 S-3 S—4 S—5 S—6 S—7 5—8
7 2 2 3 ND 1 2 ND
8 1 ND ND 4 3 2 3
9 ND 1 2 ND ND 1 2
10 1 2 ND ND ND ND ND
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Fig.2. Growth Rate of Pansy in the Sediments

Unmixed
(From left : S-1, S-2, S-3, S-4, S-5, S-6, S-7, S-8).

Fig.3. Growth Rate of Marigold in the
Sediments Unmixed
(From left : S-2, S-4, S-6, S-7).

Table 12. Growth Rate of Pansy in the Sediments Unmixed (After 75 days)

Seed Pansy
Sample ]
S—1 | S—2 | S—3 | S—4 | S—5 | S—6 | S—=7 | S—8
w2] o] doj(em) 59 7.0 9.7 130 75 | 85 8.5 73
B AT 3 3 4 2 3 3 3 4

Table 13. Growth Rate of Marigold in the Sediments Unmixed (After 75 days)

Seed Marigold
Sampl
ampe)l s 1| s—2 | s=3 | s—4 | s—5 | s—6 | s--7 | s—8
B3] 2 9] (cm) ND | 113 | ND 8.5 ND | 101 | 111 | ND
BE AAE ND 40 ND 30 ND 30 20 ND

7V e ek AoR BRI o)
#AYE god WA AFAER ) JUA
ZRAE ) €99 otEZNE ) Bd
FAEAE ) AR SHNE ) BH B Bd A

y FoolElyg A3 sMAIR ol

F23te] 4% Fig. 33 Table 139 vehd
niel Zo] gkl B Algst Juld RHAIE, B
ZFAAAE, &Y oHEGA ST dol7} A
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Fig.4. Growth Rate of Pansy in the Sediments Fig.5. Growth Rate of Marigold in the
Mixed in the Ratio 2 : 1 Sediments Mixed in the Ratio 2 : 1
(From left : S-1 +,8S-2,8-3, S-4, S-5, S-6, S-7, S-8). (From left : S-1 +, S-3, S-4, S-6).

Table 14. Growth Rate of Pansy in the Sediments Mixed in the Ratio 2 : 1 (After 75 days)

Seed Pansy
Sample S—1 S—1 S—1 S—1 S—1 S—1 S—1
+ + + + + + +
S—2 §—3 S—4 S—5 S—6 S—7 S—8
¥ a) A o] (cm) 5.5 9.3 9.0 9.0 8.0 6.1 7.5
B RA 5 20 3.0 3.0 3.0 2.0 4.0 3.0

Table 15. Growth Rate of Marigold in the Sediments Mixed in the Ratio 2 : 1 (After 75 days)

Seed Marigold
Sample S—1 S—1 S—1 S—1 S—1 S—1 S—1
+ + + + + + +
S—2 S—3 S—4 S—5 S—6 S—7 S—8
¥ 3} 2 o] (cm) ND 8.7 6.3 ND 6.0 ND ND
H WA ND 30 1.0 ND 1.0 ND ND

St 4% 43 27 22 83 BN 71 A%shke Zeg Jeigd olg MW yod
Z ARt JUA SRARAA 7P dgksl @d BAR) £3Y oplEGAR ) B FAPMIE
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Fig.6. Growth Rate of Pansy in the Sediments
Mixed in the Ratio 3 : 1
(From left : S-1 +, S-2, S-3, S-4, S-5, S-6, S-7, S-8).

Table 16. Growth Rate of Pansy in the Sediments Mixed in the Ratio 3 : 1 (After 75 days)

Seed Pansy
Sample | S—1 S—1 S—1 S—1 S—1 S—1 S—1
+ + + + + + +
S—2 S—3 S—4 S—5 S—6 S—7 S—8
B 2] Z) o] (cm) 9.5 12.0 13.5 8.7 9.5 123 13.1
B A S 3.0 4.0 4.0 4.0 3.0 3.0 2.0
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