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Glandular Hairs on the Leaf Epidermis of Elsholtzia ciliata (Thunb. )
Hyland and the Process of Secreting Flavonoids by the
Glandular Hairs Based on Histochemistry Method

YUN Mengmeng, LI Baoyin, LIU Huichao,ZHOU Xiumei*

(School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology, Xinxiang, He’nan 453003, China)

Abstract; The types, distribution and numbers of glandular hairs on the leaves at the upper, middle and low-
er nodes of the branches at vegetative and productive stage of Elsholtzia ciliata (Thunb. ) Hyland were in-
vestigated by means of optical microscopy and scanning electron microscope technology; The process of se-
creting flavonoids by the glandular hairs were studied based on histochemistry method and fluorescence mi-
croscopy. The results showed that; (1)leaf epidermis of E. ciliata possessed peltate and capitate glandular
hairs. Mature capitate glandular hair included basal cell,stalk cells and head. The head was small and hemi-
spherical, with a diameter of (20£2) pm. Head of nearly mature peltate glandular hair was large and
shield-shaped, with a diameter of (6045) pm. (2)Glandular hairs distributed in abaxial and adaxial leafl ep-
idermis of E. ciliata. The number of glandular hairs of the adaxial epidermis was more than that of the ab-
axial epidermis. Peltate glandular hairs were mainly distributed in the abaxial epidermis and capitate hairs
were distributed in both sides of the leaves;the density of glandular hairs decreased with the lower of node.

At the same node,the density of glandular hairs on the leaf at vegetative growth stage (283. 9 per mm?)
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was higher than that at reproductive growth stage (194. 4 per mm?). (3)Flavonoids can be secreted by pel-

tate and capitate glandular hairs. With glandular hair development and maturation, flavonoids accumulated

gradually in the head. This study provides a reference for further study on the mechanism of secreting es-

sential oils by the glandular hairs of E. ciliata,and also provides a theoretical basis for determining the best

sampling time to extract the flavonoids from the leave of E. ciliata.

Key words: Elsholtzia ciliata (Thunb.) Hyland; glandular hairs; flavonoids; scanning electron microscope
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Table 1 The number of glandular hairs on the leaf epidermis from the leaves at different nodes of

the branches at different developmental stages of E. ciliata

HF )5 2 Kk B B R Glandular hair number per mm?

B H I FE - (75 L
Developmental Node position of the SRR R ¥ e
taoe g 1 saves o s o =
stage sampling leaves Capitate hair Peltate hair Sum. Total
% Upper 106. 2 69. 6 175. 8
st :
7 K - / ,
Vegetative stage i Middle 41.9 19.1 61.0 283.9
TH Lower 36.5 10. 6 47.1
&8 Upper 67.7 20. 8 88.5
A B A 1 Middle
Reproductive stage 136 Middle 44,7 22.4 67.1 194. 4
TF# Lower 23.5 15.3 38.8
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Plate [ Fluorescence microscope micrographs showing histochemical characterization of the secretory {lavonoids of the capitate and pel-

tate glandular hairs on the leaf surface of E. ciliata

Figs. 1—4. Capitate glandular hairs: Fig. 1. No yellow-orange fluorescence observed under UV light; Fig. 2. Weak yellow-orange fluores-

cence in the head under UV light;Fig. 3. Stronger lemon-yellow observed in the head under blue light;Fig. 4. Strong yellow-orange fluorescence

in the whole head; Figs. 5 — 8. Peltate glandular hairs: Under blue light: Fig. 5. No lemon-yellow fluorescence observed; Fig. 6. Weak lemon-

yellow fluorescence in the head;Fig. 7. Stronger lemon-yellow fluorescence in the central of head;Fig. 8. Strong lemon-yellow fluorescence ob-

served in the whole head.
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Plate | Types,morphology and distribution of the glandular hairs of leaf epidermis of E. ciliata

Ca. Capitate glandular hair;Pe. Peltate glandular hair; H. Head,SC. Stalk cell, BC. Basal cell

Fig. 1. Sampling sites on the blade;Fig. 2. Light microscope micrograph of the leaf at upper node of branch at vegetative stage,showing the
longitudinal section of capitate glandular hair; Fig. 3. SEM (scanning electron microscope) micrograph of the abaxial surface of the leaf at the up-
per node of the branch at vegetative stage,showing the morphology of capitate and peltate glandular hairs; Fig. 4. Light microscope micrograph
of the vein longitudinal section from the middle node of the branch at vegetative stage,abaxial surface was on the upper;Fig. 5. SEM micrograph
of adaxial epidermis of the leaves from the lower node of the branch at productive stage;Fig. 6. SEM micrograph of abaxial epidermis of the leav-
es from the lower node of the branch at productive stage; Figs. 7—12. SEM micrograph of abaxial epidermis of the leaves:Fig. 7. From the upper
node; Fig. 8. From the middle node;Fig. 9. from the lower node of the branch at vegetative stage; Fig. 10. From the upper node;Fig. 11. From the

middle node;Fig. 12. From the lower node of the branch at productive stage(sampling site is at site 3 of the leaf).
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