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Tracheid Structure in
Aerial System of Several Ophioglossaceous Plants

Kim, Kyungsik, Sung Soo0 Whang and Byung Yun Sun
(Department of Biology, Chonbuk Nutional University, Chonju)

ABSTRACT

Tracheid structure of serial system in five species of Ophioglossaceae and one species of Osmun-
daceae was examined with light and scanning electron microscope. The specics were Botrichium
multifidum var. robustrum, B. ternatum, B. strictum, B. virginianum, Ophioglossum vulgatum, and
Osmunda japonica. Three types of tracheids could be recognmized by the pattern of secondary
wall thickening; helical, irregular reticulate and circular bordered pitted tracheids. Among them,
the appearance of circular bordered pitied tracheids supported that ophioglossaceous plants might
have phylogenetic relationship with progymnosperm-seed plant line. Circular and elliptical bordered
pits in shape were observed in five ophioglossaceous species; the former was subdivided into
large and small types in size. In conclusion, three types of bordered pits werc found: (1) large
circular type- O. vulgatum, (2) small circular type- B. multifidum var. vobustrum, B. fernatum and
(3) elliptical type- B. strictum, B. virginianum. B. strictum and B. virginianum belong to subgenus
Osmundopteris had the elliptical bordered pits. Therefore, this group might be interpreted as the
most primitive in this family; however, such suggestion did subgenus Osmundopteris was classilicd

into the most advanced group.
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Fig. 1. Types ol tracheids based on secondary wall thic-
kening (bar=30 pm). A, helical tracheid; B, irregulary
reticulate tracheid; C, circular bordered pitted tracheid.
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Fig. 2. Types of circular bordered pits in tracheids (bar=
30 um). A, large circular bordered pit; B, small circular
bordered pit; C, elliptically circular bordered pit.
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Table 1. Percentage of the tracheid types observed in
the different parts of leaf in five ophioglossaceous spe-
cies

% Tracheid types

Specific name Leaf parls —
Helical Irregular Bordered
reticulate  pitted
Botrichium rachis 3.99 35.21 60.80
multifidum petiolule 5.27 32.31 6242
var. robustrum vein(st?) 50.28 48.46 1.26
vein(ft?) 49.77 50.23 0.00
B. ternalum rachis 24.09 3114 43.82
petiolule 16.25 3235 51.40
vein(st) 45.68 38.49 15.82
vein(ft) 72.76 27.24 0.00
B. strictum rachis 4.50 10.52 84.98

petiolule 14.39 29.99 56.63
vein(st) 3815 2781 34.04
vein(ft) 45.03 41.61 13.36

B. virginianum  rachis 20.85 28.84 50.31
petiolule 27.80 29.46 42,74
vein(st) 35.90 64.10 0.00
vein(ft) 38.14 61.86 0.00
0. vulgatum rachis 3045 27.09 4246
vein(st) 47.65 41.88 1047

vein(ft) 43.60 32.30 19.10

«Sterile segment, ‘Fertile segment.
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Fig. 3. Patterns of additional secondary wall thickening
in tracheids (bar=30pum), A, irregular wall thickening;
B, concave wall thickening; C, beaded wall thickenig.

Table 2. Some structural characteristics of circular bor-
dered pitled tracheid in five ophioglossaceous species

. Shapes of Arrangement Patterns of
Specific name ; . .
pits of pits  innermost wall
Botrichium small alternate, irregular sinuate
muliifidum circular rarely
var. robustrum opposite
B. ternatum small alternate, irregular sinuate
circular rarely
opposite
B. strictum elliptical alternate, concave
rarely
opposite
B virginianum  elliptical alternate, evenly beaded
rarely
opposite
O. vulgatum large alternate  evenly beaded

circular
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Figs. 4~9. SEM photographs of aerial system tracheids in five ophioglossaceous species and Osmunda japonica
(bars=16.5 ym). Fig. 4. Botrichinm multifidum var. robustrum, Fig. 5. B. lernatum, Fig. 6. B. strictum, Fig. 7. B. virginia-

num, Pig. 8. Ophioglossum. vulgatum, Fig, 9. O. japonica.
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Figs. 10~15. Photomicrographs of aerial system tracheids in five ophioglossaceous species and Osmunda japonica
(bars=30 um). Fig. 10. Botrichium multifidum var. robustrum, Fig. 11. B. ternatum, Fig. 12. B. strictum, Fig. 13. B. virgi-
nianum, Fig. 14. Ophioglossum vulgatum, Fig. 15. O. japonica.
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