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Taxonomic study of epidermal patterns on some American

species Carex using Scanning Electron Microscope

Yong - Cha Oh
(Dept. of Biology, Sung Shin Womens University, Seoul 132, Korea)
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"Introduction

American species of the genus Carex were studied
by K.K. Mackenzie(1940) and M.L. Fernald(1942)
using floristic and foliage characteristics. Recently,
Kerry S. Walter's(1975) paper “A, preliminary st-
udy of the acliéne epidesmis-of.Certain Carex(Cy-
peraceae) using Scanning Electron Microscopy”
dealt with the morphiclogy of the achene epidermis
utilizing SEM methods

The author has’ »Teposted on the epidermal pat-
terns of the leaf blades on. Korean sedges(1969, 19
71, 1972, 1973, 19743”19741)) and found them to
provide very useful characteristics for sedges ide-
ntification and classification. The author have fou-
nd that the epidermal patterns of leaf blades may
provide important taxonomic characteristics at the
species level.

In this study the Scanning Electron Microscope
were used to elucidate the structure of the epide-

rmal surfaces in the genus Carex.

Materials and Methods

The materials for the study are preserved in the
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Wiegand herbarium and the L.H. Bailey Hortorium
at Cornell University(Ithaca, N.Y. 14853, U.S.A.).
The specimens were prepared for SEM observat-
ion by fixing segments of the leaf blades. The le-
aves were softened by boiling in Glyciaeri (Glyce-
Distilled water 90cc)

in a 60°C paraffin oven for 2 hrs and then treated

rine 10cc, 10% Aerosol 3cc,
in F.A.A. for 3 days at room temperature.
" After the treatment outlined above, other speci-
mens were preparated for SEM observation by
dehydration in a graded acetone sequence. This
was used to bring the specimens to drying in 100
2; acetone followed by critical point drying with
CO, in a sorvall critical point dryer. The specim-
ens were then mounted on aluminum stubs with
silver or graphite conducting paint and coated with
gold or gold/palladium, and examined in an Am-
erican Research Corporation 300 Scanning Electron
Microscope on accelerating at voltage of 21 KV,
Observation was made under the SEM 300 with
500X and 1000X-magnification. The electron images_,
were recorded with polaroid type 55/N 45 film.

The taxa of Carex investigated are as follows;.
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Sect. Species Localities Collector Date
Muhlenbergianae Carex disperma Keweenaw county F.]. Hermann 1936.7.24
Macrocephalae C. macrocephala New York J.A. Small 1939. Summer
Elogatae C. brunnescens Giles county Robert F. Thorne 1956.7.22
Acutae C. aquatilis Montana Clhitchcock & 1945.8.22
Cvmuhlich
Athrochlaenae C. pyrenaica Idaho J.W. Thompson 1937.7.28
Limosa C. limosa Canada W.B. Schofield 1950.7.26
Carex iimosa Linne. (Fig. 6)
Results

Carex disperma Dewey. (Fig. 1~Fig. 7)

The cuticular wax is present cn both surfaces of
the leaf blade. The cuticle is thick and covered at
leaf surfaces. Papillae are present only on adaxial
surface. The surfaces of the cells are not smooth.
The cell wall have long round projections. Subsi-
diary cells are swelled.

Carex macvocephala Willd. (Fig. 2~Fig. 8)

The cuticle plug on upper cuticle is well devel-
oped on both surfaces of the leaf blade. Papillae
is developed only on abaxial surface of leaf surf-
aces. The surfaces of the cells are not smooth.
Epidefmal surfaces of cell walls appear helix wavy.
Carex brunnescens (Pars.) Poir. (Fig. 3)

The cuticular wax are present on the both sur-
faces of leaf blade. The surfaces is not smooih.
Especially, papillae is present in intercostal zone
of the adaxial surface. The cell walls of epidermal
surfaces appeared tight helix wavy. The cuticular
wax of epidermal cells is thick and not smooth.
Subsidiary cells are swelled.

Carex aquatilis Wahl. (Fig. 4)

The cuticle plug on upper cuticle is well devel-
oped on both surfaces of the leaf blades. Papillae
is well developed on both surfaces of leaf blade.
The surfaces of the epidermal cells is not smooth.
The silica bodies are distinct and the stomata are
swelled.

Carex pyrenaica Wahl. (Fig. 5)

The cuticular wax are well developed on leaf
surfaces and covered on leaf blade. Epidermal su-
rfaces of cell is not smooth. Papillae is developed
in intercostal zone on adaxial surface of leaf blade.
Prickles is present in costal zone. The fungushyp-
hae were present on adaxial surface. Epidermal

cell walls appear slight depressions.

The cuticular wax are well developed on the
abaxial surface. Papillae are present on both sur-
faces on the leaf blade and well developed. Stom-
ata surrounded by papillae. Silica body is present
and papillae is bulbous shaped. Prickles is present

on the leaf blade margin. Stomata have cuticle
plugs.

Conclusions

This report is study the epidermal patterns of
the leaf blade for comparison of American Carex
including 6 sect., 6 species. There are many chara-
cteristics found in this study. These characteristics
are subsidiary cell of stomata, intercostal cell walls,
silica bodies, prickles, cuticle wax and fungushy-
phae.

Both papillae and prickles are present on the
surfaces of the blade covered by a waxy cuticle
plug. Fungushyphae covered and was well develo-
ped on the adaxial surfaces of Carex pyrenaica
(Fig. 5). |

As the result this study show, the leaf surfaces
of Carex are well-suited for SEM study. Significant
characteristic exists among species and the chara-

cteristics are useful for Carex taxonomy.
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Fig. 1-2. Epidermis of leaf blades
1. Carex disperma Dewey (abaxial X 1000)
St.=Stomata
2. Carex macrocephala Willd. (abaxial X 1000)
Ce.—Cell wall. Pa.=Papillae, Ci.—Cilica body



Fig. 3—4. Epidermis of leaf blades
3. Carex brunnescens (Pers.) Poir (abaxial X 500)
4 . Corex aquatilis Wabhl (adaxial X 1000)



Fig. 5—6. Epidermis of leaf blades
5. Carex pyrenaica Wald (adaxial X 500)
Pr.=Prickle, F.=Fungushyphae., W.=Cuticular wax
6. Carex limosa Linne (abaxial X 1000)



Fig. 7—8. Epidermis of leaf blades
7. Carex disperma Dewey (adaxial X 1000)
8. Carex macrocephala Wild. (adaxial X 1000)



