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Distribution, Life History and Growth Characteristics of the Utricularia japonica Makino in the East
Coastal Lagoon, Korea. Jeong, Yeon-In*(0000-0002-9743-8265), Bo-Ram Hong* (0000-0002-0249-8135), Young-
Chul Kim (0000-0002-5657-5175) and Kyu-Song Lee* (0000-0002-1529-7199) (Department of Biology, Gangneung-
Wonju National University, Gangneung, Korea)

Abstract In order to obtain scientific information for the conservation of Utricularia japonica Makino,
rare plant species, we investigated life history, phenology, growth and distribution in the east coastal region
of Korea. Seven habitats of U. japonica were confirmed in this study. Turion of U. japonica rests overwinter
at the bottom and ripens at the water surface and then usually germinate and sprout when the water warms in
spring. A single shoot grown from turion divided into several shoots. Shoot decomposition started in October
and formed a new turion at the end of the decomposed shoot. Flowering period was from early July to late
October. Percentage of flowering ramets was significantly low as 6.3%. U. japonica showed the fastest growth
rate from April to July, the maximum growth in August and the highest biomass in October. U. japonica tended
to be concentrated in larger ramets in the water depth of 50 cm~150 cm in Cheonjin lake. The main factors
affecting the growth of U. japonica were water temperature and turbidity. The establishment and growth of
U. japonica in Cheonjin lake were determined by responses to water temperature with seasonal change and to
light conditions caused by the different plants. These conditions affect the temporal and spatial distribution of U.
Jjaponica and population change. The findings of this study would be helpful to provide the basic information
needed for the conservation and restoration of U. japonica.
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Fig. 1. Permanent plot established for this study in Cheonjin lake, Korea.

Table 1. Description of the 8 permanent plots site in Cheonjin lake, Korea

Plot GPS point Mean water depth Distance from the waterfront Characteristics of
(latitude, longitude) (m) (m) adjacent area
CJ-1 N 38°15'16.5", E 128°33'25.7" 0.81 20 Effluent
CJ-2 N 38°15'12.9", E 128°33'23 4" 0.58 1.0 Open water
CJ-3 N 38°15'09.1", E 128°33'19.8" 0.85 1.5 Arable land
CJ-4 N 38°15'09.5", E 128°33'18.5" 0.63 1.0 Influent
CJ-5 N 38°15'09.8", E 128°33'17.0" 0.71 L5 Influent
CJ-6 N 38°15'11.1", E 128°33'17.5" 0.67 L5 Arable land
CJ-7 N 38°15'15.0", E 128°33'20.5" 0.56 L5 Open water
CJ-8 N 38°15'17.9", E 128°33'23.8" 0.74 20 Effluent
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Table 2. Criteria for the distribution map of the U. japonica densi-
ty in Cheonjin lake, Korea

Density class Range (No. m ™)

1 Above 40
2 31~40
3 21~30
4 11~20
5 6~10
6 Below 5
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Table 3. Basic information of points is confirmed, the growth of the Utricularia japonica in the East Coast Lagoon

No. Localities (Address) Localities (GPS) Habitats
1 san 85, Bongpo-ri, Toseong-myeon, Goseong-gun 38° 15" --" 128° 33" --" Lagoon
2 18, Shinpyeong-ri, Toseong-myeon, Goseong-gun 38° 15" --" 128° 32" --" Small swamp
3 72, Bongpo-ri, Toseong-myeon, Goseong-gun 38° 14" --" 128° 33" --" Small swamp
4 338, Bongpo-ri, Toseong-myeon, Goseong-gun 38° 14" --" 128° 33" --" Small swamp
5 401, Gonghyunjin-ri, Jukwang-myeon, Goseong-gun 38°21"--" 128° 30" --" Lagoon
6 503-1, Hwapo-ri, Geojin-eup, Goseong-gun 38° 27" --" 128° 26" --" Small swamp
7 546-2, Hwapo-ri, Geojin-eup, Goseong-gun 38° 27" --" 128° 26" --" Small swamp
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Fig. 2. Relationship between leaf area and total trap (top left), and large trap (top right), length of shoot and ratio of length with trap to total
length of shoot (middle left), length and width of large trap (middle right), length of trap and length of shoot (bottom left) and length
of shoot and number of node of the U. japonica in Cheonjin lake, Korea.
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Fig. 4. Life cycle of U. japonica in Cheonjin lake, Korea. a: Turion stage, b: Seedling stage, c-c1: Immature stage, c2-c3: Juvenile stage,
c4: Maturity stage, d: Flowering stage, e: Fruiting stage, f: Defoliation stage and Turion formation stage.
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Fig. 5. Phenology of U. japonica in Cheonjin lake, Korea.
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Table 4. Pearson correlation coefficients between U. japonica growth factor and environment factors investigated from April to November
in Cheonjin lake, Korea (n =56)

Propert Water temperature H DO Conductivity Turbidity Salinity

pery C) P (mgL™) (usem™) (NTU) (PPT)
Total length of shoot (cm) 0.264* -0.077 —0477%%* —0.063 —0.262 —0.112
Ramet (No.0.25 m™) 0.175 0.077 —0.341%* 0.143 -0.234 —0.079
Log (Biomass) (20.25m ™) 0.271* —0.070 —0.497%#* —0.111 —0.266* —0.113

*significant at 5% level, **significant at 1% level, ***significant at 0.1% level.

Table 5. Pearson correlation coefficients between total trap of individual and environment factors investigated from April to August in
Cheonjin lake, Korea (n =32)

Propert Water temperature H DO Conductivity Turbidity Salinity
perty 0) P (mgL™) (usem™) (NTU) (PPT)
Total trap of individual (No.) 0.559% —0.459%+ —0.570%%% —0.558 5% -0.269 —0.485%

*significant at 5% level, **significant at 1% level, ***significant at 0.1% level.

Table 6. Pearson correlation coefficients between U. japonica growth factors and environment factors on 5 August in 2013, Cheonjin lake,
Korea (n=46)

Property Coverage Length of shoot Densit_}; Biomiss
(cm) (No.m™) (gm™)

Depth (cm) -0.290 0.157 -0.278 —0.304*
Distance from waterfront (m) —0.269 0.461%%* —0.148 —0.064
Coverage of open water (%) 0.396%* 0.217 0.516%** 0.581%**
Water temperature (°C) 0.069 —0.258 0.024 —-0.061
pH 0.082 —0.410%* —0.009 -0.083
DO (mgL™") -0.132 0.038 -0.135 0.001
Conductivity (uscm™) 0.035 —0.485%* -0.013 -0.117
Turbidity (NTU) 0.061 -0.208 0.031 —0.063
Coverage of emergent plant (%) 0.141 —0.565%** -0.063 -0.219
Coverage of floating leaved plant (%) —0.427%* 0.168 —0.436** —0.416**
Coverage of emergent plant+ floating leaved plant/100 (%)* —-0311* —-0.273 —0.477%** —0.579%**
Coverage of Algae (%) 0.145 0.012 0.197 0.165
Height of Emergent plant (m) 0.087 —0.565%** 0.018 —0.178

*significant at 5% level, **significant at 1% level, ***significant at 0.1% level.
*Vegetation Index on the surface water.

Bt B Bl E AAE El §EAA0 Kol 4 7. BY iRl SUEEE AMs= 20

IS B9t B AEFLS £23 Fo| 4HE, £

Abasol 7heh o g 8|1 grel RO AHg B ANS A T NAZY FHEE FFE vA+=
Aot mebA B2 A7|H o R fRo] 52 o5 B 29E& ¥olREy] §ste] 20139 8o FHo] HEEHE
Z7F e oA A% RS vepdotn & 4 9ok F 46X S ARSI Y £7] o], v=, g ¢
(Table 4). AEFT e 181 FE807e] #AAE EA5H

ARZAA 5 FHFaclo] B AL 2F 4 ol #]  Th(Tables 6,7).

A= G2 BASHATH(Table 5). 7HAlol £ = 25 ARG oA T vx, U 9 YEFS Yol =5H
o = o3 A Fo| A, §24A 9 AVA AAEFGYSEE 2o, ARAEL RYAEC] BES
T} 743t Ho] A#S pH ¥ JEEQ 2o A#S U & otk Y AA 27]= T4 PRk A de
E} 91T} (Table 5). = AR, pH, A7|AEE, F54 &0 vz} 7|71 AZ

42 Aotk B AEFE 40| YL4E Hgrh
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Table 7. Pearson correlation coefficients between U. japonica growth factors and species factors on 5 August in 2013, Cheonjin lake, Korea

(n=46)
Utricularia japonica
Property - 5 - 5
Coverage Length of shoot (cm) Density (No.m ) Biomass (gm )
Brasenia schreberi -0.132 0.268 —=0.177 -0.217
Leersia japonica —0.049 —0.155 —0.093 —0.105
Potamogeton octandrus 0.232 —0.08 0.177 0.044
Phragmites communis —-0.024 —0.468*** -0.139 -0.214
Potamogeton distinctus —0.098 —0.099 —0.134 -0.078
Zizania latifolia 0.206 —0.253 0.081 —0.064
Nymphaea tetragona —0.297* —0.054 —0.237 -0214
Nymphaea tetragona var. minima 0.207 0.133 0.435%* 0.469%**
Eleocharis mamillata var. cyclocarpa —0.124 —0.204 —0.109 —0.11
Aneilema keisak -0.124 —0.345% —0.102 =0.112
Trapa japonica —0.178 0.315* —0.123 —0.082
Eriochloa villosa 0.197 0.105 0.267 0.307*

*significant at 5% level, **significant at 1% level, ***significant at 0.1% level.
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AEHOE HAZ A T X &= (hA
A7) FFE F= 202 FAA FAANET F54
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E3 o2 pH 9 A7| A Z=E0|c}(Table 6).

Fio] FASE TolM BREL 24 2 SAES
=, Y=AE, o717, 2, 7Hf, &, 9, Z2AISH,
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Rohr, 2011). 92 g2 H2 59 =5E £
tEHYE 68 271 AT H4E A3
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