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Variation on the Growth Rate of Plants by Submersion of High Turbidity
- A Case Study on Salix Species -

AEef /L2 Y E O & P
Kim, Jong Tae / Kim, Eun Jin / Kang, Joon Gu / Yeo, Hong Koo

Abstract

High turbidity submersion due to torrential downpour is one of the factors that influences the plant
growth. This study is focused on analyzing the plant’s growth rate for Salix species such as gracilisyla,
koreensis, glandulosa when these trees are waterlogged. The length of shoots for this control group in the
natural state is 33.4% (gracilisyla), 24.3% (koreensis), 23.9% (glandulosa), however, they stopped growing
in submersion. Compared to the leaf number of Salix species of this control group in the natural state,
144.5% (gracilisyla), 77.3% (koreensis), 40.3% (glandulosa) in the natural state 30 days, in 30 days
submersion, the number of leaves is zero except koreensis. In the results of this experiment, Salix species
stopped growing quickly when submersed. This study concludes that it is necessary to plant eco—friendly
plants around the slope of the reservoir and dam where flooding takes place frequently.

Keywords : high turbid water, submersion, Salix species, leaf number, shoot
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(b) 30 Days later

Fig. 1. Photograph of Water Tank by Submersion Periods

Table 1. Change of Turbidity in Water Tank

Turbidity NTU) Initial 6 Days later 10 Days later 20 Days later 30 Days later

Salix gracilistyla 1,000 380 128 6 22

Salix koreensis 1,000 313 111 61 15

Salix glandulosa 1,000 368 119 64 19

Ave. 1,000 353.67 119.33 66.67 1867
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Table 2. Comparison between Initial Value and Experimental Result of Gracilistyla(High Turbidity Group)

Length of Shoot Leaf Number

Initial | Experimental | Initial | Experimental Initial Experimental Initial Experimental

(cm) result (cm) (%) result (%) result (%) result (%)
T10-1 481 486 100.0 101.0 20.0 0.0 100.0 0.0
T10-2 41.2 41.9 100.0 101.7 250 0.0 100.0 0.0
T10-3 41.0 435 100.0 106.1 150 0.0 100.0 0.0
T10-4 330 36.0 100.0 109.1 25.0 0.0 100.0 0.0
T10-5 26.0 25.2 100.0 9.9 330 0.0 100.0 0.0
Ave. 379 39.0 100.0 103.0 24.6 0.0 100.0 0.0
T20-1 3.0 36.0 100.0 1029 34.0 0.0 100.0 0.0
T20-2 372 36.2 100.0 97.3 19.0 0.0 100.0 0.0
T20-3 25.0 24.7 100.0 983 280 0.0 100.0 0.0
T20-4 381 375 100.0 984 34.0 0.0 100.0 0.0
T20-5 374 375 100.0 100.3 320 0.0 100.0 0.0
Ave. 345 34.4 100.0 995 294 0.0 100.0 0.0
T30-1 333 322 100.0 9.7 270 0.0 100.0 0.0
T30-2 300 26.8 100.0 89.3 31.0 0.0 100.0 0.0
T30-3 381 36.7 100.0 9.3 12.0 0.0 100.0 0.0
T304 384 374 100.0 974 23.0 0.0 100.0 0.0
T30-5 36.0 365 100.0 986 430 0.0 100.0 0.0
Ave. 3.2 337 100.0 %B.7 21.2 0.0 100.0 0.0

Table 3. Analysis of Gracilistyla in Control Group
Length of Shoot Leaf Number

Initial | Experimental | Imitial | Experimental Initial Experimental Initial Experimental

(cm) result (cm) (%) result (%) result (%) result (%)
C10-1 325 377 100.0 116.0 13.0 22.0 100.0 169.2
C10-2 380 386 100.0 101.6 18.0 46.0 100.0 2556
C10-3 36.0 394 100.0 109.4 280 39.0 100.0 139.3
C10-4 30.7 327 100.0 106.5 280 39.0 100.0 139.3
C10-5 281 36.7 100.0 130.6 320 36.0 100.0 1125
Ave. 33.1 370 100.0 112.8 238 36.4 100.0 163.2
C20-1 3325 41.2 100.0 126.8 130 41.0 100.0 3154
C20-2 330 414 100.0 1089 180 55.0 100.0 305.6
C20-3 36.0 42.3 100.0 1175 280 45.0 100.0 160.7
C20-4 30.7 375 100.0 122.1 280 63.0 100.0 242.9
C20-5 281 429 100.0 152.7 320 39.0 100.0 121.9
Ave. 33.1 41.1 100.0 125.6 238 496 100.0 229.3
C30-1 325 4.2 100.0 136.0 13.0 430 100.0 330.8
C30-2 330 438 100.0 1153 180 570 100.0 316.7
C30-3 36.0 425 100.0 1181 280 470 100.0 167.9
C30-4 30.7 40.2 100.0 130.9 280 79.0 100.0 282.1
C30-5 281 46.8 100.0 166.5 320 40.0 100.0 125.0
Ave. 33.1 435 100.0 1334 238 53.2 100.0 244.5
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(High Turbidity Group)

20 Days later (Control Group)
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Fig. 2. Comparison of Gracilistyla on High Turbidity Group and Control Group

Table 4. Comparison between Initial Value and Experimental Result of Koreensis(High Turbidity Group)

Length of Shoot Leaf Number
Initial | Experimental | Initial | Experimental Initial Experimental Initial Experimental
(cm) result (cm) (%) result (%) result (%) result (%)

T10-1 52.1 4.2 100.0 104.0 44.0 39.0 100.0 3836

T10-2 61.0 61.3 100.0 100.5 29.0 280 100.0 9.6

T10-3 54.6 .3 100.0 9.5 280 21.0 100.0 75.0

T10-4 51.7 5.0 100.0 104.4 24.0 19.0 100.0 79.2

T10-5 40.1 429 100.0 107.0 36.0 26.0 100.0 2.2

Ave. 519 53.3 100.0 103.1 32.2 26.6 100.0 82.3

T20-1 49.3 51.2 100.0 103.9 22.0 11.0 100.0 50.0

T20-2 595 60.7 100.0 102.0 29.0 1.0 100.0 34

T20-3 47.1 488 100.0 103.6 29.0 0.0 100.0 0.0

T20-4 476 481 100.0 101.1 26.0 0.0 100.0 0.0

T20-5 62.0 63.0 100.0 101.6 32.0 14.0 100.0 43.8

Ave. 53.1 544 100.0 102.4 216 52 100.0 194

T30-1 63.0 64.5 100.0 1024 32.0 70 100.0 219

T30-2 55.9 56.1 100.0 100.4 43.0 0.0 100.0 0.0

T30-3 55.7 53.8 100.0 9.6 24.0 0.0 100.0 0.0

T30-4 49.6 50.0 100.0 100.8 23.0 0.0 100.0 0.0

T30-5 60.2 61.5 100.0 102.2 20.0 12.0 100.0 60.0

Ave. 56.9 57.2 100.0 100.5 284 3.8 100.0 164
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Table 5. Analysis of Koreensis in Control Group

Length of Shoot Leaf Number
Initial | Experimental | Initial | Experimental Initial Experimental Initial Experimental
(cm) result (cm) (%) result (%) result (%) result (%)
C10-1 955.0 64.6 100.0 1175 250 33.0 100.0 132.0
C10-2 44.2 53.3 100.0 120.6 170 28.0 100.0 164.7
C10-3 53.1 619 100.0 1166 2710 35.0 100.0 129.6
C10-4 55.4 65.1 100.0 1175 25.0 34.0 100.0 136.0
C10-5 55.7 63.4 100.0 1138 26.0 33.0 100.0 126.9
Ave. 52.7 61.7 100.0 117.2 24.0 32.6 100.0 1379
C20-1 95.0 66.0 100.0 120.0 250 51.0 100.0 204.0
C20-2 442 %9 100.0 124.2 17.0 30.0 100.0 176.5
C20-3 53.1 63.4 100.0 1194 2710 36.0 100.0 133.3
C20-4 55.4 635 100.0 1236 25.0 33.0 100.0 152.0
C20-5 55.7 67.7 100.0 1215 26.0 37.0 100.0 142.3
Ave. 52.7 4.1 100.0 121.7 24.0 384 100.0 161.6
C30-1 95.0 63.0 100.0 1236 25.0 56.0 100.0 224.0
C30-2 44.2 55.6 100.0 125.8 170 34.0 100.0 200.0
C30-3 53.1 64.0 100.0 1205 27.0 39.0 100.0 144.4
C30-4 55.4 705 100.0 127.3 25.0 43.0 100.0 172.0
C30-5 55.7 69.2 100.0 124.2 26.0 33.0 100.0 146.2
Ave. 52.7 65.5 100.0 124.3 24.0 42.0 100.0 177.3

10 Days later 20 Days later 30 Days later
(High Turbidity Group) (High Turbidity Group) (High Turbidity Group)

clLTAL ST T
1 1

10 Days later (Control Group) 20 Days later (Control Group) . 30 Days later (Control Group)
Fig. 3. Comparison of Koreensis on High Turbidity Group and Control Group
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Table 6. Comparison between Initial Value and Experimental Result of Glandulosa (High Turbidity Group)

Length of Shoot Leaf Number

Initial | Experimental | Initial | Experimental Initial Experimental Initial Experimental

(cm) result (cm) (%) result (%) result (%) result (%)
T10-1 470 473 100.0 100.6 59.0 450 100.0 76.3
T10-2 383 33.0 100.0 9.2 67.0 25.0 100.0 37.3
T10-3 370 372 100.0 1005 42.0 29.0 100.0 69.0
T104 53.0 53.6 100.0 101.1 53.0 33.0 100.0 62.3
T10-5 .1 .1 100.0 100.0 32.0 16.0 100.0 50.0
Ave. 459 46.0 100.0 100.3 50.6 29.6 100.0 59.0
T20-1 35.0 3H2 100.0 100.6 400 0.0 100.0 0.0
T20-2 462 46.7 100.0 101.1 440 0.0 100.0 0.0
T20-3 51.0 49.0 100.0 %.1 51.0 0.0 100.0 0.0
T20-4 49.8 52.1 100.0 104.6 2710 0.0 100.0 0.0
T20-5 51.8 52.0 100.0 1004 31.0 0.0 100.0 0.0
Ave. 46.8 470 100.0 100.6 386 0.0 100.0 0.0
T30-1 42.3 421 100.0 9.5 24.0 0.0 100.0 0.0
T30-2 46.0 46.0 100.0 100.0 26.0 0.0 100.0 0.0
T30-3 250 254 100.0 101.6 51.0 0.0 100.0 0.0
T30-4 42.8 437 100.0 102.1 270 0.0 100.0 0.0
T30-5 42.0 42.2 100.0 1005 240 0.0 100.0 0.0
Ave. 39.6 399 100.0 100.7 304 0.0 100.0 0.0

Table 7. Analysis of Glandulosa in Control Group
Length of Shoot Leaf Number

Initial | Experimental | Initial | Experimental Initial Experimental Initial Experimental

(cm) result (cm) (%) result(%) result (%) result (%)
C10-1 40.3 47.0 100.0 116.6 270 32.0 100.0 1185
C10-2 59.7 67.0 100.0 1122 31.0 40.0 100.0 129.0
C10-3 42.2 55.3 100.0 131.0 32.0 39.0 100.0 1219
C104 42.0 48.0 100.0 114.3 280 33.0 100.0 1179
C10-5 444 52.0 100.0 1171 24.0 30.0 100.0 1250
Ave. 457 539 100.0 1182 284 34.8 100.0 1225
C20-1 40.3 486 100.0 120.6 270 35.0 100.0 1296
C20-2 59.7 72.0 100.0 120.6 31.0 450 100.0 1452
C20-3 42.2 5%6.8 100.0 1346 32.0 40.0 100.0 125.0
C20-4 42.0 49.1 100.0 1169 280 380 100.0 135.7
C20-5 444 54.7 100.0 1232 24.0 31.0 100.0 1292
Ave. 457 5.2 100.0 1232 284 378 100.0 1329
C30-1 40.3 49.0 100.0 121.6 270 36.0 100.0 133.3
C30-2 59.7 72.0 100.0 1206 31.0 450 100.0 1452
C30-3 422 57.0 100.0 1351 32.0 430 100.0 134.4
C30-4 42.0 493 100.0 1174 280 40.0 100.0 142.9
C30-5 444 555 100.0 1250 24.0 35.0 100.0 1458
Ave. 457 56.6 100.0 1239 284 39.8 100.0 140.3
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Fig. 4. Comparison of Glandulosa on High Turbidity Group and Control Group

Table 8. Variation of Length of Shoot in the Control Group and High Turbidity Group

Days Control Group (%) High Turbidity Group (%)
Gracilistyla Koreensis Glandulosa Gracilistyla Koreensis Glandulosa
0 100.0 100.0 100.0 100.0 100.0 100.0
10 112.8 1172 1182 103.0 1031 100.3
20 1256 1217 1232 P05 1024 100.6
30 1334 124.3 1239 B.7 1005 100.7
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Fig. 7. Change of Leave Number on High Turbidity
Group and Control Group
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Fig. 8. Relationship between the Growth Rate and
Turbidity (Leaf Number)

Table 9. Variation of Leaf Number in the Control Group and High Turbidity Group

s Control Group (%) High Turbidity Group (%)
Gracilistyla Koreensis Glandulosa Gracilistyla Koreensis Glandulosa
0 100.0 100.0 100.0 100.0 100.0 100.0
10 163.2 137.8 1225 0.0 82.3 59.0
20 2293 161.6 132.9 0.0 194 0.0
30 2445 1773 140.3 0.0 164 0.0
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