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Abstract

Eleutherococcus gracilistylus is a designated rare plant by the Korea Forest Service, a deciduous broad leaf shrub
native to the Gotjawal region, Jejudo. This study aimed to analyze the growth responses of £. gracilistylus to
three environment factors such as light, moisture, and organic matter, and measure its ecological niche breadth.
Based on these results, an attempt was made to identify suitable environmental conditions. E. gracilistylus
exhibited increased above—ground length, leaf area, and plant leaf weight under intermediate conditions of light
availability(L3, 50% of natural light), rather than very high or very low light conditions. Moisture availability and
organic matter availability showed variations in growth responses in terms of leaf count and plant leaf weight.
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Under moisture availability, growth was favorable under or below intermediate conditions (M3, 240ml), while

under organic matter availability, growth response was better above intermediate conditions (N3,

12%).

Ecological niche breadth showed in the light factor(0.951), the moisture factor(0.977), and the organic matter
content one(0.964). These results indicate that the preferred habitat of E gracilistyius is somewhat shady,
slightly dry, and has a lot of nutrients, and that the environmental factor that has the greatest impact on growth
is the amount of light, which is considered to be a priority consideration for habitat management in its native

area.
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Om(GBIF, 2022), AF43 A4 22 A4 594 E0]
o Aol = AlFEet Mepde di Ao AFHe
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Fig. 1. Average monthly temperature(C) and monthly
precipitation(mm) from May to October in 2022. The
line chart mean temperature and Bar chart mean
precipitation.
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Table 1. Gradient treatment of three environmental factors used
in this studied for the ecological niche breadth of £.
gracilistylus. The standard for the treatment of
moisture and nutrients was the pots in which the plant

is planted
Gradient Environmental factors
level Light(%) Moisture(ml)  Nutrient(%)
1 10(LD 80(M1) 4(N1)
2 30L2) 160(M2) 8(N2)
3 50(L3) 240(M3) 12(N3)
4 70(L4) 360(M4) 16(N4)
5 100(L5) 400(M5) 20(N5)
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T 7 gde] BRAE Levins(1968)2] T4 A8
stel e A9ES Adstedt. 53 BHa FlA
e A 9Zo] FA ehtw @A o
FAHOE RS Folm, ol
483 ok PHAT A

thH(Pianka, 1994).

B=1/2X2®1)2S, B : niche breadth (Levins' B)
Pi : relative response of a given species to the whole
gradients that is realized in gradient i

S total number of gradients

2.5 A=
ST Aelo] 2 S WL doknr] $15) BHL
Qo] 7t el wWE wgel BEAE olgsgn
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S EAmZ M Statistica 8 A W7 X (Statsoft Co.,
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o] 271& Wtgst= Ao 55| FFo] WA §A]=+= 1
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Fig. 2. Shoot length (a), no. of twigs (b), no. of leaves (c), weight of one leaf (d), plant leaf weight (e), leaf area (f), and specific
leaf area (g) of E. gracilistyius measured under light gradients. Alphabets on the bars mean significant difference among
environmental treatments(Fisher’s least significant difference, p €0.05). Above bars on the graph mean standard deviation(N = 25).
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Fig. 3. shoot length (a), no. of twigs (b), no. of leaves (c), weight of one leaf (d), plant leaf weight (e), leaf area (f), and specific
leaf area (g) of E. gracilistylus measured under moisture gradients. Alphabets on the bars mean significant difference among
environmental treatments(Fisher’s least significant difference, p < 0.05). Above bars on the graph mean standard deviation(N = 25).
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Fig. 4. shoot length (a), no. of twigs (b), no. of leaves (c), weight of one leaf (d), plant leaf weight (e), leaf area (f), and specific
leaf area (g) of E. gracilistylus measured under nutrient gradients. Alphabets on the bars mean significant difference among
environmental treatments(Fisher’s least significant difference, p € 0.05). Above bars on the graph mean standard deviation.
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