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Abstract: Osmophores specialized and defined on the labellum of Lowiaceae plants can
produce a strong scent, unpleasant to humans but attractive to pollinators, which mimics the
odor of carrion or decaying fruit during anthesis. In the present study, the labellum of
Orchidantha chinensis var. longisepala was stained in vivo with neutral red to ascertain the
location of osmophores. We used scanning electron microscopy ( SEM) to observe the
morphology of epidermal cells and transmission electron microscopy (TEM) to explore the
ultrastructure of secretory cells. Results showed that osmophores of O. chinensis var.
longisepala were located at adaxial surface of the upper labellum. Diverse epidermal cells and
1-2 layers of secretory cells comprised the osmophores. Cells of the glandular tissue showed
enlarged nuclei compared to cells of nearby tissue and a dense cytoplasm. These cells also
have more endoplasmic reticulum, mitochondria and plastids, sometimes dictyosomes. The
scent substances were mainly from rupturing outer layer of the cuticle, and the diffusion of
small molecules may contribute to the release. Research on the osmophores of Lowiaceae is
useful to reveal the interactions between plants and pollinators and study the process of
pollination.
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Explanation of plate

Plate I . Labellums of O. chinensis var. longisepala stained with neutral red under light microscope (A-C). A. Active
reaction on the adaxial surface of the labellum (left-stained labellum, right-unstained labellum) ; B: Inactive reaction on
the abaxial surface of the labellum (left-stained labellum, right-unstained labellum); C. Free-hand sections showing
active reaction in the epidermis and subjacent 1-2 lays of cells (Ad, adaxial side; Ab, abaxial side; Pc, parenchymal
cells). Morphology of osmophores of O. chinensis var. longisepala under SEM (D -G). D. Bullate to rugate type;
E. Conical type with striations; F. Conical type with secretions (‘arrows indicate secretions); G. Conical type with
rupturing cuticle (arrows indicate rupturing cuticle). Ultrastructure of secretory cells of O. chinensis var. longisepala
under TEM (H-J). H: Secretory cells showing dense cytoplasm, enlarged nuclei and obvious nucleolus, well-developed
endoplasmic reticulum and mitochondria (W, cell wall; Er, endoplasmic reticulum; V, vacuoles; P, plastids; N,
nucleus; M, mitochondria; Nu, nucleolus) ; |. Secretory cells showing mitochondria gathering around cell wall (W, cell
wall; M, mitochondria) ; J. Secretory cells showing dictyosome (D, Golgi apparatus).



%55 ARAEE, K382 458 ( Orchidantha chinensis var. longisepala) S W IR 45 R 5T 607

RS, KR 1 CUI Chang-Jie et al.: Plate |

. Aum
v 3 9. '_",‘_
¥ ¥ J Pt

P 3 b

See explanation at the end of text

(THESH: 5K F)





