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ABSTRACT

The trapping leaves of Drosera capture insects by secreting sticky mucilage from numerous glandular trichomes(GTS)
that are developed on the leaf epidermis. The present study examines and compares the structural features of those
trichomes in Drosera binata and D. pygmy with the use of light and electron microscopy. The study focuses primarily on
the development and differentiation pattern of the GTs during growth.

Upon examination, the upper and lower epidermis were readily distinguishable by the features of GTs in developing
leaves. In particular, the GTs were dense in the upper epidermis and along the leaf margin. In D. binata, the capitate GTs
with elongated stalk and sessile peltate GTs were found most commonly, whereas only capitate GTs with varying degrees
of the stalk length were observed in D. pygmy. Up to ca. 2.2~ 3.4mm long capitate GTs were seen in the leaf margins of
D. binata and ca. 3.7~4.2mm long GTs having racket-like head with adaxial hemispheric structures, otherwise known
as tentacles, were noted in the leaf margin of D. pygmy. The peltate GTs were found to be distributed in the lower
epidermis of D. binata. In both species, head cells were dense with cytoplasm containing high numbers of Golgi bodies,
ER, mitochondria and small vesicles. Secretory materials accumulated within numerous small vacuoles, then fused
together to form a single large vacuole, which serves as a secretory cavity. Flection movement of the marginal GTs and
leaf blade GTs, and increased mucilage secretion from the head cells upon contact with prey during the capturing process
are considered to be major factors in their active insectivorous mechanism. The findings of this study will be useful in
comparisons to similar findings in other species that form adhesive trapping leaves, such as Drosophyllum or Pinguicula.,
further contributing a better understanding of the function and structure of the trapping leaves of carnivorous plants.
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per et aI 1989).

AFAEES 59 EE ZF5U0 LS ERT 7)Ao
gl % 5& ZHT F 23417 o) ANE A 4

o]t} (Fahn, 1990; Mauseth, 2003). M| A2 0 2 Hx sl
2AEe 2399 Yo P = Holxd Pl wet
A #4940, 27k, 4, A2 47bd 2 dhet Quni-

al., 1989; Kim et al, 1998). Ultricularia 22 Ex3E)]
] o] (trapdoors) 0.2 ==& x 33}, 274
29 (sn aptrap)g 3JA)s}= Aldrovanda, Dioneaea %
NME o] mI|xA e o7 e FHARIL wdsle]
Zol A o el Wy F xII) P4
23 (pitcher, pitfal) o2 &34 x3¥3s}+= Darlingtonia,
Nepenthes, Sarracenia 52 ¢ 7|35 9]¢ FT== A
sp, A 22 2] (flypaper trap)&- & Al 5= Drosera, Dro-
sophyllum, Pinguicula 2| A= &9 B8l A
AYH 2L Fulsted £3& x23e} (Juniper et al,
1989; Kim et al, 1998; Schnell, 2002).
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o] 313, G dAFM = o]F AE FEo] LAY
Az, e oz B f4lS wow Agdige] H
2 9o} (Chandler & Anderson, 1976; Neal & Nilsen, 1993;
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FIGURE LEGENDS

Figs. 1-8: Drosera binata, Figs. 9-17: Drosera pygmy

Fig. 1. Part of D. binata plant showing Y -shaped trapping leaf. b, leaf blade; p, petiole.

Fig. 2. Dichotomous leaf blade with long petiole in D. binata.

Fig. 3. Circination of the juvenile leaf at early development. Asterisk indicates aleaf primordium. p, petiole.
Fig. 4. Fully expanded mature leaf with numerous trichomes. Inset: Developing leaf exhibiting gradua blade unfolding. L, lower epidermis; U,

upper epidermis. Bar=410 um.

Fig. 5. A capitate GT raised on a short stalk. Notice the reticulated head cell surface. H, head cell; P, peltate GT; S, stalk, U, upper epidermis.
Fig. 6. Part of a head cell with dense cytoplasm from the capitate GT. Frequently occurring fusion of the neighboring vacuoles is indicated with
asterisk. CW, cell wall; ER, endoplasmic reticulum; G, Golgi apparatus, M, mitochondria; V, vacuole. Bar=500 nm.

Fig. 7. Sessile peltate GTs. a, Two-celled stage with smooth head cell surface. b, Four-celled stage. ¢, Four-celled head surface during secretion.
Fig. 8. Various GTs along the leaf margin. a, A reticulated head of the longest GT. b, Part of the multicellular, elongated stalk base in adaxial

arrangement. ¢, Capitate GTs with stalks of various length.

Fig. 9. Part of D. pygmy plant showing several trapping leaves. b, leaf blade; p, petiole. Inset: A leaf blade with petiole.
Fig. 10. An immature leaf with folded marginal GTs (T). White arrows indicate significantly reduced small GTs aong the lower epidermis

margin.

Fig. 11. Part of a mature blade with radially arranged dense GTs. Arrowheads indicate the racket-like heads of long tentacles. See Figs. 12, 13,

15 for numbers 1, 2, 3in Fig. 11.
Fig. 12. The shortest capitate GTs of the central Area 1 from Fig. 11.
Fig. 13. Numerous capitate GTs of Area2 from Fig. 11.

Fig. 14. Dense cytoplasm with several vacuoles containing accumulated electron opagque materials for secretion. Arrowheads indicate materias
released from the head cell. CW, cell wall; ER, endoplasmic reticulum; V, vacuole. Bar=650 nm.

Fig. 15. Capitate GTsin the peripheral Area 3 of Fig. 11. Viscous, thread-like materials (arrows) traversed among heads of the GTs.

Fig. 16. A reduced, but intermediate GT between the capitate and peltate type found in the lower epidermis (L). H, head cells; S, stalk. Compare

to that of D. binatain Fig. 7.

Fig. 17. Features of head cells. a, Four-celled head during secretion. b, ¢, Shrunken head cells after secretion. H, head cells; L, lower epidermis;

S, stalk.
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