Kor. Turfgrass Sci., 7(2 - 3);103~112, 1993

Distribution of C;Type Grasses in Korea

Chang, N. K.
Dept. of Biology Education, Seoul National University, Seoul, Kovea.

gto| C, & AlBo| £X A}

5 2

ol K e] Gy, Cyy CAM A2 e A28 BXE Gohugbeh g AAo|A 258 2 o Aol
224250 252 Aeln 2 4259 FARL B 99T S AU o5 4 B
B aua sy a4 228 12T sl PAEE ABAA,

ol A7) Ae] WY el C, Y ZENEL F A 92 FOIYCH C, 48 B
S Bl R Ae) C; 9 C, ¥ 222 BEE 2R AR 44719 B o)
s} okl @ el AzANel e CF 22T ZA3 CAM 4 Zo] #2 A48 U WY, &8
Aol F2 Cy ¥ 22420] Bol Jepdeh ZAMR £ 258 7} A% FoH B7L $8% A
& 67} el gint.

E
2

L [
e

il

INTRODUCTION

Higher plants living on the earth can be classified into C;, C, and CAM plants by the
differences of their photosynthetic pathways. Above-mentioned three photosynthetic
forms have different ecological significances considering various environmental factors
such as light intensity, temperature, humidity and so on. And these three type of photo-
synthesis show several different characteristics such as the optimal temperature of photo-
synthesis, the anatomy of organs that conduct photosynthesis and relationships with
water availability.

It is often assumed that the differences of these characters of photosynthesis are the
results of adaptation of plants to their specific environments for photosynthesis. C, plants
have received great attention because of the economic importance of some of them and
because under high light and warm temperature they can photosynthesize more rapidly
and produce substancially more biomass than C; plants. Investigation of the C, pathway
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have also taught us much about factors that control productivity in various climates,
Zoysia japonica is a kind of C, plant that use the C,dicarboxylic Acid Pathway in photo-
synthesis, This study was conducted to know the distribution pattern of the grass floas of

Korea, especially that of C, plants and Zoysia japonica.
MATERIALS AND METHODS

This study was conducted for about three years from April, 1990 to October, 1993.
Samples were collected from 258 regions when the whole areas of Korea were divided into
62 quadrats(Fig. 1). The climatic characteristics of each region were recorded. Each col-
lected sample was identified in field in most cases, and in laboratory when needed. The
classifications of samples to C; or C, type were conducted by several methods ; (1) obser-
vation of the Kranz anatomy, (2) electromicroscopical classification, (3) measurements of
CO, compensation points, (4) localization of enzymes, (5) measurements of %C, (6)
measurements of photorespiration, (7) comparison of the productivity of C; with that of C,
type grasses,

The complete lists of grasses from 258 regions of Korea were obtained. The dominant
species of each region was determined by the importance value calculated. Each habitat
was classified and assigned according to its characteristics ; G for grassland, T for
tidalland, Rp for rice paddy, R for River, Fl for farmland and F for forest. Species growing
only in cultivation were excluded from tabulations.

RESULTS AND DISCUSSION

It is reported that photosynthetic capacity and light saturation were enhanced under
the higher light intensity in C; and C, plants (Moss et al. 1961, Hesketh and Moss 1963,
and EL-Sharkway and Hesketh 1964). Also optimal temperature for the maximum
photosynthetic capacity of Cy plants were remarkably decreased at 15C ~20C. Under the
optimal temperature, light intensity and field capacity for the photosynthetic activities of
the plants, the photosynthetic rates of C; and C; plants were 10~35 mg CO, dm~?hr~! and
60~100 mg CO, dm~*hr~!, respectively, Moss(1962) and Forrester et al. (1966) reported
that the C, plants showed lower CO, compensation points regardless of O, concentration
and release of CO, gas into air under the light condition.

Of the above-mentioned seven methods, the observation of the Kranz anatomy was the
most powerful. Most of the classification in this study were conducted by this method.
The anatomical characteristics of C, plants in Korea showed typical Kranz anatomy ; that
is, chloroplast in the vascular bundle sheth cells with starch granules and chloroplasts in
the mesophyll cells without starch granules (Smith and Brown, 1973 : Frederick and
Newcomb, 1971). These anatomical points were employed for the morphological identifi-
cation of C; and C, type grasses in this study.
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Fig. 1. Sampling areas for vegetation analysis by mesh-method. 258 sites in 62 meshes were selected.
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Fig. 2. Flora percent of C; monocotyledons in Korea.
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Fig. 3. Flora percent of C, dicotyledons in Korea.
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Fig. 4. Distribution of C, plants in Korea. The proportion of C, type plants was high in arid areas and
low in humid habitats,
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Seven families and 92 species of C4 type plants were contained among the herbaceous
plants naturally growing in Korea(Table 1.). This finding accords to the previous study by
Lee.(1982) Most of C, type plants recorded were Gramineae of monocotyledons, and
others were dicotyledonous weeds in cultivating area, tidal halophytes, and horticultural
plants. The distributions of these C, type plants are seemed to have close relationships
with the habitats. The forest destroyed by man interference, cultivating areas, and sea-
shore areas are characterized by the dominance of C, type plants. The arid areas showed
high proportions of C, type flora, while well-developed woody forests or the vegetation of
humid areas were in lower proportion(Fig. 2,3,4). Zoysia japonica was the dominant species
in six region of the 258 sites considered.

SUMMARY

The distribution patterns of C,;, C, and CAM type grasses in Korea were studied.
Samples were collected from 258 sites and identified and classified into Cs, C, and CAM
type plants with several methods. The dominant grasses were determined considering the
importance values.

In this study, 92 species of 7 families of C, type plants were recorded and most of them
were Gramineae of monocotyledonous 'plant. And there existed a strong relationship the
distribution of C; and C, type grasses and the habitat of these grasses. C, type grasses and
facultative CAM herbaceous species were usually dominant in the arid areas, while the
abundance of C; plants showed closely related with the humid areas.
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Table 1. List of C, plants in Korea.

Family Species Korean Common Name

POACEAE Agrostis clavata At ol 2
A. clavata var. nukabo Aok
A. alba A0l
Andropogon brevifolious HE
A. ischaemum upeg o] Af
Arundinella hirta A
A. hirta var. cillare g A
Arthrazxon hispius ZAE
A. hisordus var. cemtasiaticus d2ME
A. hispidus var. typicus AzME
Bothriochloa parviflora Z=718AM
Chloris virgata Zutejo]
Cymbopogon tortilis W&
Cynodon dactylon Ak
Coix lachryma-jobi g4 F
C. lachryma-jobi var. mayue & ¥
Digitaria sabguinalis uhef o]
D. vioascens Tt o]
D. chinensis Fuke o]
Dimeria ornithopoda Fjuteg o]
Elewine indica o}uteg o]
E. corocana olZ g 7hol
Echinochloa macrocorvi £ 9
E. crus-galli var, frumentacea =
E. hispiedula A
E. echinata & 9
Eragrostis poaeoides FA ¥
E. cilianensis AL
E. Curvula Weeping lovergrass
E. ferruginea 2 %
E. japonica ZA 2.7
E. pilos =9
E. multicaulis Hl
Eularia speciosa A
Imperata cylundrica o)
1. cylindrica var. genuina 5 o
Miscanthus sinensis o A
M. robustus Zq4

M. sacchariflorum EA
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Family Species Korean Common Name
M. oligostachyus A o} A 8]
Muhlenbergia japonica FAm A
Oplismenus undulatifolius FEZNE
Paspalum thunbergii g =
Pennisetum alipecuroides a9
Panicum bisulcatum HE
P. maliaceum 71 A
P. dichtomiflorum v =71
Setaria chondrachne ZotAlH]
S. italica =
S. wviridis ot FE
S. viridis var. purpurascens A 7oA E
S. gigantea 7} kx| &
S. virid's var. pachystachys A 7oL A &
S. glauca sAMAE
Sorghum witidum var. majus T
S. bicolor F F
S. sudanense Feags
Spodipogon cotulifer 718
S. sthircus Z718A
Sporobolus elongatus FAuE
S. japonicus Udzzd
Themada japonica & A
Zea mays SFT
20y81s japonica T d
Z. tenuifolia =3
Z. stnica A
Z. macrostachya Sikias]
CYPERACEAE Cyperus polystachyos A gAY
Abz =} C. rotundus Zra
AMARANTASEAE Amaranthus blium MelE
¥ & A. caudatus Z) = 2}o)
A. retroflexus gHlE
A. spinosus 7R &
A. tricolor A&
A, viridis EhlE=
A. mangostanus H &
Gomphrena globosa HdZE
EUPHORBIACEAE Euphoria maculata 2%
o] = =1} E. supina off 7] =311 ojf
E. humifusa gl of
CHENOPODIACEAE Artoplex subcordata A=7ol
g o3t A. gmelini 7he AETel
Kochia scoparia ka2
K. scoparia var, littorea A At
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Continued from Table 1.
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Family Species Korean Common Name
Suaeda asparagoides L2 A
S. joponica dHz
Salicornia herbacea 25t
Salsola collina &3
S. komarovi FEUE
PORTULACEAE Portulaca grandifiora ) 43}
Hul g3} P. oleracea IR
CRASSULACEAE Orstachys japnnicus ket &
EUE Sedum kamischaticum 71dx
Tribulus tervestris e
ZYGOPHYLLACEAE

R E




