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Table 1. Frequency distribution of ecological characters in Korean angiosperm species

Sexual system Growth habit Habitat

Categories N % Categories N % Categories N %
Hermaphrodite 2276 75.5 Annual 326 10.8 Aquatic 55 2.1
Monoecy 306 10.2 Biennial 137 4.5 Clearing 442 16.7
Andromonoecy 25 0.8 Hevrilr)lééceous 88 2.9 DiV}el;lS)iat 110 4.2
Gynomonoecy 135 4.5 Parasite 24 0.8 Field 163 6.2
Dioecy 200 6.6 Perennial 1674 55.3 Forest 203 7.7
Androdioecy 1 0.03 Shrub 379 12,5 Heights 280 10.6
Gynodioecy 2 0.1 Small tree 89 2.9 Hill 636 24.1
Polygamy 47 1.6 Tree 204 6.7 Marsh 357 13.5
Polygamodioecy 21 0.7 Undefined herb 43 1.4 Rocky 82 3.1
Woody vine 64 2.1 Seashore 75 2.8
Streamside 56 2.1
Valley 186 7.0
Total 3013 100 2645 100
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(continued)

Flower color Presumed pollinator Fruit type
Categories N % Categories N % Categories N %
Blue 151 6.0 Bee 374 21.1 Achene 722 24.3
Dichromatic 171 6.8 Beetle 11 0.6 Aggregate 20 0.7
Green 370 14.7 Bird 1 0.1 Berry 195 6.6
Red 553 22.0 Bumblebee 41 2.3 Capsule 926 31.2
White 775 30.8 Butterfly 11 0.6 Caryopsis 232 7.8
Yellow 495 19.7 Fly 39 2.2 Drupe 162 5.5

Moth 10 0.6 Follicle 130 4.4
Selfing 8 0.5 Legume 127 4.3
Small diverse 569 32.2 Loment 8 0.3
Wasp 6 0.3 Multiple 13 04
Water 0.1 Nut 46 1.6
123 4.1

10 0.3

31 1.0

34 1.1

92 3.1

Silique 64 2.2

Urticle 36 1.2

Total 25615 100  Total 1770 100  Total 2971 100
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Table 2. Association of sexual system with growth habit (A), habitat (B), and moisture (C) among
among Korean angiosperm species. Two—way contingency table analyses were conducted using data

overall data as well as subset data

Overall data Subset data
Herma Monoe Dioec Herma Monoe Dioec
A. Growth habit
Herbaceous 1817 + 398 62 - 567 95 22 -
Woody 459 - 115 162 + 141 - 33 52 +

X* = 301.84, df = 2, P < 0.0001 .08, df = 2, P < 0.0001

B. Habitat
Aquatic 33 15 4
Field 464 98 16
Height 229 35 3
Hill 637 131 26
Marsh 250 94 + 3 -
Rocky 60 16 0
Seashore 54 16 1
Streamside 21 - 9 26 + 6 +
Valley 146 26 14 8 5
X =172.26, df = 16, P < 0.0001 X? = 53.00, df = 16, P < 0.0001
C. Moisture
Dry 751 108 - 68 253 36 20
Wet 1490 398 + 155 441 89 53
X*=28.52,df = 2, P <0.0001 X*=4.58,df =2, P =0.1010

Herma = Hermaphrodite; Monoe = Monoecy; Dioec = Dioecy. +/— sign indicates where observed

value were greater or less than the expected value at alpha = 0.05 level.
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Table 3. Association of sexual system with flower color (A), presumed pollinator (B), and fruit type

(c) among Korea angiosperm species. Two—way contingency table analyses were conducted using

overall data as well as subset data

Overall data

Subset data

Herma Monoe Herma Monoe Dioec
A. Flower Color

Blue 140 + 10 - 34 3 0
Dichromatic 143 22

Green 135 - 125 +

Red 508 + 28 -

White 679 + 51 -

Yellow 358 102 +

X? = 557.52, df = 10, P
B. Presumed pollinator
Animal 1119+ 60 -
Non-animal 83 - 236 +

X% = 757.07, df = 2, P < 0.0001

C. Fruit type
Dry 1948 457
Flesh 285 - 47 -

X% =162.85, df = 2, P < 0.0001

X? = 83.48, df = 2, P < 0.0001

588 103 30 -
97 - 21 40 +
X? = 79.69, df = 2, P < 0.0001

Herma = Hermaphrodite; Monoe = Monoecy; Dioec = Dioecy. +/— sign indicates where observed

value were greater or less than the expected value at alpha = 0.05 level.
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Table 4. Association of sexual system with habitat (A) and moisture (B) among Korean angiosperm
species after controlling for growth habit. Two—way contingency table analyses were conducted

using overall data.

Herbaceous species Woody species
Herma Monoe Dioec Herma Monoe Dioec
A. Habitat
Aquatic 33 15 6 + 0 0 0
Field 403 89 17 9 19
Height 186 28 2 13
Hill 470 80 - 14 54
Marsh 241 91 + 6
Rocky 49 15 3
Seashore 43 16 4
Streamside 17 7 25+
Valley 87 11 13
X* = 64.26, df = 16, P < 0.0001 14, P < 0.0001
B. Moisture
Dry 453 82 15 298 + 26 - 53 -
Wet 1329 309 46 161 - 89 + 109 +
X?=13.42,df = 2, P =0.1809 X? = 94.38, df = 2, P < 0.0001

Herma = Hermaphtodite; Monoe = Monoecy; Dioec = Dioecy. +/— sign indicates where observed

value were greater or less than the expected value at alpha = 0.05 level.
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Table 5. Association of sexual system with flower color (A), presumed pollinator (B), and fruit type
(C) among Korean angiosperm species after controlling for growth habit. Two—way contingency table

analyses were conducted using overall data.

Herbaceous species Woody species
Herma Monoe Dioec Herma Monoe Dioec

A. Flower Color

Blue 136 9 - 0- 4 1 1

Dichromatic 111 19 2 -

Green 102 - 43 + 82 + 96 +

Red 411 + 22 - 6 - 8 -

White 460 44 - ‘ [ - 21 -

Yellow 292 - 92 + 23

X? = 139.66, df =10, P 10, P < 0.0001

B. Presumed pollinator

Animal 774+ 44 - 16 - 102

Non-animal 78 - 161 + 9 75 + 22

X* = 437,64, df = 2, P < 0.0001 X* = 340.02, df = 2, P < 0.0001

C. Fruit type
Dry 1703 374 40 - 225 83 + 85
Flesh 66 16 19 + 217 30 - 75

X% =107.95, df = 2, P < 0.0001 X? =18.22,df = 2, P = 0.0001

Herma = Hermaphtodite; Monoe = Monoecy; Dioec = Dioecy. +/— sign indicates where observed

value were greater or less than the expected value at alpha = 0.05 level.
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Table 6. Association of sexual system with habitat (A) and moisture (B) among Korean angiosperm

species after controlling for growth habit. Two—way contingency table analyses were conducted using

subset data

Herbaceous species Woody species
Herma Monoe Dioec Herma Monoe Dioec
A. Habitat
Aquatic 12 8+ 4+ 0 0 0
Field 128 23 6 25 4 10
Height 47 4 2
Hill 110 15 23
Marsh 78 18 2
Rocky 26 2 0
Seashore 15 2 0
Streamside 4 0 5+
Valley 24 2 4
X* = 37.15, df = 16, P = 0.002¢ =14,P = 0.2386
B. Moisture
Dry 171 31 5 82 + 5 - 15
Wet 382 61 16 59 - 28 + 37
X*=0.8185,df = 2, P = 0.6642 X*=27.21,df =2, P <0.0001

Herma = Hermaphtodite; Monoe

= Monoecy; Dioec = Dioecy. +/— sign indicates where observed

value were greater or less than the expected value at alpha = 0.05 level.

_29_



Table 7. Association of sexual system with flower color (A), presumed pollinator (B), and fruit type
(C) among Korean angiosperm species after controlling for growth habit. Two—way contingency table

analyses were conducted using subset data.

Herbaceous species Woody species
Herma Monoe Dioec Herma Monoe Dioec
A. Flower Color
Blue 32 3 0 2 0 0
Dichromatic 40 7 2 7 1 1
Green 36 15 + " 19 + 18 +
Red 118 3 - 4
White 155 15 4 - 9 -
Yellow 94 24 + 15
X* =41.99, df = 10, P 10, P < 0.0001
B. Presumed pollinator
Animal 170 9 9 - 24
Non-animal 12 5+ ; 16 + 8

X* = 18.46, df = 2, P < 0.0001 X =1059.22,df = 2, P <0.0001

C. Fruit type

Dry 517 82 14 71 21 16
Flesh 34 10 5+ 63 11 35
X*=12.75,df = 2, P = 0.0017 X* = 10.68, df = 2, P = 0.0048

Herma = Hermaphtodite; Monoe = Monoecy; Dioec = Dioecy. +/— sign indicates where observed

value were greater or less than the expected value at alpha = 0.05 level.
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2. ASEHE LedA % SRl B4

2.1. JAA G A= 54 3ke] A

AT olHd FFES tE Y AJe dadm AsoMrE dEEt
(Bawa and Opler, 1975; Croat, 1979; Conn et al., 1980; Freeman et al.,
1980; Sobrevila and Kalin Arroyo, 1982; Flores and Schemske, 1984;
Bullock, 1985; Fox, 1985; Steiner, 1988; Sakai et al, 1995).
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ABSTRACT

Ecology and Evolution of Dioecy in Korea angiosperms

Jang, Sunyoung
Magjor in Biology Education
Graduate School of Education

Sungshin Womens University

Flowering plants are predominantly hermaphroditic, having flowers with

both female and male sexual organs. Dioecious species of which sexual functions

the ecology and evolutio g glbns. However, virtualy no
such information is avail

In this study, | \ ual system as well as on
fruit type of 3033 Korean angiospe (2 classes, 48 orders, 164 families,
and 919 genera) from literatures. | first analyzed the distribution pattern of those
characters among Korean angiosperms. The relationships between dioecy and
ecological characters were then analyzed. To consider the potential effect of
taxonomic membership on ecological characters, analyses were conducted twice
based on overal data pooled over al families and genera and subset data
consisting of species randomly selected from each genus. Due to widespread

correlations among ecological characters, the relationship between dioecy and



ecological characters were further examined separately for woody and herbaceous
Species.

Three fourths of Korean angiosperm species examined were hermaphrodite
(75.5%), followed by monoecy (17.0%) and dioecy (7.4%). Woody species comprised
75.5% of species, which were three times more than herbaceous species (24.5%).
About one thirds of species inhabited in forests (33.1%), followed by open habitats
(23.9%) such as field or clearing, marsh (14.1%), heights (11.1%), valley (7.3%),
rocky habitat (3.2%), seashore (3.0%), streamside (2.2%), and aquatic habitat (2.2%).
Slightly less than one thirds of Korean angiosperm species bloomed flowers white in
color (30.8%), followed by red (22.0%), yellow (19.7%), green (14.7%), and
dichromatic (6.8%). When presumed pollinators were recategorized into animal vs.

non-animal vectors, species visited by animal vectors were 3.7 times more in number

than those visited by non-anirg
species produced diverse ki
species with dry fruits wej 8 ndal an those with fleshy fruit
(85.5% vs. 14.5%).

Dioecy was likely to ' [ it Streamside habitats, bear green
flowers, be pollinated by small ® produce fleshy fruits. Results of
overall data and subset data were concordant to a large extent, except for the
association of dioecy and non-animal vector disclosed in subset data. However, the
cells demonstrating the interaction of two characters in contingency table analyses
differed between the two data sets. These results may imply the phylogenetic effect
acting at the genus level. When the associations of dioecy and ecological characters
were examined separately for woody and herbaceous species, the association between
dioecy and non-animal vectors because insignificant. Except for this case, the

associations between dioecy and ecological characters were maintained even after
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considering growth habit.

After al, this study reveals that 1) the distribution pattern of growth habit,
flower color, presumed pollinator, fruit type among Korean angiosperm species is
similar to the pattern shown in other temperate flora, 2) the proportion of dioecious
species is relatively higher in Koran angiosperms than that in other temperate regions,
and 3)dioecious species tended to be characterized by certain ecological traits, the
pattern being similar to those shown in previous studies. The effect of taxonomic
membership on ecological characters including dioecy, though relatively weak or
moderate, was found at the genus level. However, this study is limited in
distinguishing the causal relationship between dioecy and ecological characters
examined since most characters were highly correlated with each other. Furthermore,

evolution of dioecy and ecological char s may also be constrained by the acting

phylogenetic effects at the high ugh it has not been examined in

this study.
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