24 11 Vol. 24,No. 11

2004 11 ACTA ECOLOGICA SINICA Nov. , 2004
1 1 2 2 1%
’ ’ ’ ’
(1. s 225000; 2. . 225009)
X (Puccinellia tenuiflora) . s

’ ’ ’ o

Epicuticular wax of leaf epidermis: a functional structure for salt excretion in a

halophyte Puccinellia tenuiflora
WEI Cun-Xu', WANG Jian-Bo', CHEN Yi-Fang?, ZHOU Wei-Dong?, SUN Guo-Rong'" (1. Coltege of

Bioscience and Biotechnology .Y angzhou University Yangzhou,22500, Chinas; 2. Center of Surveying. Yangzhou University, Yangzhou 225009,
China). Acta Ecologica Sinica,2004,24(11) :2451~2456.

Abstract: As an adaptive consequence. plants growing in saline habitats have developed various salt tolerant mechanisms such
as ion selectivity through the membrane system and intracellular ion compartmentation, anatomical modifications such as salt
gland on their leaves and special transfer cells for ion transport. Puccinellia. tenuiflora is prevalent in the saline swamps of
northern China where soil is essentially composed of sodium carbonate, sodium sulphate or sodium chloride. P. tenuiflora
grows well in these areas because of its high salt tolerance. Based on reported work, it was thought that the salt tolerant
mechanism of P. tenuiflora could be attributed to their high ion selectivity. From data obtained through leaf-washing
experiments, it appeared that the salt tolerance of P. tenuiflora was due to salt excretion through the leaves. However, the
salt gland was not observed. This study investigated epicuticular wax from the leaf epidermis of P. tenuiflora as a mode of salt
excretion using environmental scanning electron microscopy and X-ray electron probe microanalysis through different
preparation methods for structure and elemental analysis.

The results showed that the epidermis consisted of epidermis cells and stoma complexes. On the lower surface of leaves,
epidermal hairs were observed along with a mass of sunken stomata grouped in parallel rows between the veins. In addition,
wax ornamentation and wax grains were present on the surface of the leaves. These structures are characteristic for plants
resisting the saline-alkaline and the drought environment.

Wax ornamentation and wax grains contained significant amounts of salt ions in response to salt stress. This indicated that
epicuticular wax possessed salt excretion capability. Therefore, it is reasonable to assume that the epicuticular waxes of P.
tenuiflora may undergo structural and physiological changes to excrete salt ions and adapt to halomorphic conditions.

Key words : Puccinellia tenuiflora; leaf epidermis; epicuticular wax; salt excretion; ecological adaptation

:1000-0933(2004)11-2451-06 :Q143 (A
(30270234)
:2003-12-15; :2004-07-12
(1973~), s . . o
* Author for correspondence. E-mail: sunguorong2002@yahoo. com. cn

Foundation item: National Natural Science Foundation of China (No. 30270234);
Received date:2003-12-15; Accepted date:2004-07-12

Biography : WEI Cun-Xu, Ph. D. . Associate professor. mainly engaged in plant cell structure and function.



s 9913  hm’, s
. by, s s
’ . \2\0
(Puccinellia tenuiflora) s s Ll s
[3N7]’ s
1
1.1
20em 13 cm 2/3 ., 600ml Hoagland )
s s s 0.6% Na,COs 8:00 s s
7d 3 , 0.6% Na,CO, o
1.2
() 50 ml 40 ml, . s s (
5¢)(G>) ., 5 min, o , (Gy),
(G3—GD) (G . 3, .
1.3
N s XL-30
o : 5 C, 4 Torr, 15 kV,
1.4
s s N N s XL-30
1.5
FAA s s 2.5% 4% (0.1 mol/L,pH 7.2
) 24 h, 3 100% s s 30 min,
s s s XL-30
1.6
, 100% , s45 C 12 h,
100% s 1.5 o
1.7 X
) X o Thermo Kevex
s 20 kV, 0.15 pA, 0°, 33°, 10. 0 mm,
( 5 ),
2
. ¢ l,a.e), , C 1l,a);
) s ¢ 1se), )
s ( ), ¢ 1l.e),
s C 1,c.D), ¢ 1.b.d.g),
¢ 1,h), ¢ 1.b), C Tseud). C 1.0 ¢ 1,h)

5.98 mg/g, s o



11 : 2453

Fig. 1 The structure of leaf epidermis in Puccinellia tenuiflora to salt stress

A. . (X 400) Environmental scanning electron microscope (ESEM) photograph of the
upper epidermal surface, showing epidermis cells and the distribution of stoma complexes (X 400); B. s
(X550) ESEM photograph of the epidermal surface. showing the distribution of wax grains (X 550); C. s
(X1500) Photograph of the epidermal surface prepared by the freeze-drying method . showing the wax ornamentation (X
1500); D. N (X 400) Photograph of the epidermal surface prepared by the freeze-drying method,
showing the distribution of wax grains (X400); E. s s (X 250) Photograph
of the lower epidermal surface prepared by the conventional method, showing the distribution of epidermis hairs and stoma complexes (X
250); F. s (X'3000) Photograph of the epidermal surface prepared by the conventional method.
showing the significant wax ornamentation (X 3000); G. s (X 750) Photograph of the epidermal surface
prepared by the conventional method, showing wax grains (X 750); H. s (X'3000)

Photograph of the epidermal surface prepared by removal epicuticular waxes method, showing the epidermis cells and stoma complexes

(X'3000)
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Fig. 2 X-ray microanalysis of leaf epidermis of P. tenuiflora to salt stress
a Wax grains by Environmental scanning method; b Wax ornamentation by the
freeze-drying method; ¢ Wax grains by the freeze-drying method; d Wax grains

by the conventional method
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