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Anatomical structure and environmental adaptability
of Cymbidium cyperifolium in Kkarst area

ZHU Li-Qiong, XU Yan-Xia, ZHAO Li-Jun®, YUAN Juan, YANG Li-Mei
( College of Forestry, Guangxi University, Nanning 530004, China )

Abstract: The leaf and root anatomical structures of Cymbidium cyperifolium in Yachang Orchids Nature Reserve of
Northwest Guangxi were studied by using traditional paraffin section, and its adaptability to karst environment was also
analyzed. The results were as follows: (1) The upper epidermal cells of C. cyperifolium were covered with thick
cuticle. The stomata were distributed in lower epidermal cells and protruding on epidermal cells. All epidermal trait fea-
tures had significance difference among different parts of leaf blade. The highest stoma density, stoma index and length of
stoma were in the lower part of leaf blade, and maximum density of epidermal cells was in the upper part of leaf
blade. The leaves of C. cyperifolium were equifacial leaf and the mesophyll was not differentiated into palisade and spongy

tissues. The leaf vein was distinct parallel venation. Thick and thin veins were interactively distributed. (2) The root
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cross section was composed of root velamen, cortex and stelae. Root velamen cells lived and arranged closely. Cortex was

composed by parenchyma cells. Root vascular bundle belonged to radial vascular bundle. The mycorrhiza was thick and

had few root hairs. The symbiotic fungi mainly distributed in root velamen and cortex, and infection of mycelium was in-

vaded through the parenchyma intercellular space and the passage cells of cortex by hyphae. (3) The leaf and root ana-

tomical structures of C. cyperifolium not only had hygrophyte features, such as relatively thinner leaf blade, less and pro-

truding stoma and higher ratio of shoot mass to root mass, but also had xerophytes features, such as thicker cuticle, de-

veloped mechanical tissue, tensely cell structure, having crystal cell, fleshy root had velamen, obviously thickening cell

wall of inner and outer cortex. These structures of C. cyperifolium represent the adaptability to living environment with

water deficit, obvious dry and wet seasons and understory gravel soil.
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BT P5M 22 R0 550) 1 M R0 (4 x 10) ;5 2. FFRZ(40 x 10); 3. FFERZ (40 x 10); 4. M
BELIT (40 x 10) 5 5. *PRREELII (40 x 10) 5 6. MBI (40 x 10) ; 7. HFH: KL )Z (40 x 10)
Plate I Anatomical structure of Cymibiadium cyperifolium 1. Cross section of leaf (4 x 10) ; 2. Upper epidermal of leaf (40 x 10);
3. Lower epidermal of leaf (40 x 10) ; 4. Cross section of leaf (40 x 10) ; 5. Cross section of leaf midrib (40 x 10) ;

6. Cross section of root (40 X 10) ; 7. Cross section of root stelae and cortex(40 x 10).

® 1 HMZEM A AERBAIM 3R B HFE
Table 1 Epidermal features of different parts of leaf blade of Cymbidium cyperifolium

T SALERE ALIEEL AALKE R AR R AR
Part of leaf blad Stoma density Stoma index Length of stoma Density of upper epidermal Density of lower epidermal
art ot 1e ade (ind. * mm™*) (ind. + mm™®) (pm) (ind. + mm™*) (ind. + mm™®)

¥ Upper 55.66 + 17.12a 0.0395 + 0.012a 13.38 + 2.22a 1197.36 + 223.52a 1 389.79 + 335.53a
H¥# Medium 54.76 + 10.56a 0.0435 + 0.011ab 15.21 + 1.86b 1170.90 + 214.88a 1 244.06 + 258.95ab
THB Lower 117.49 + 195.28a 0.0793 = 0.111b 17.04 + 1.98¢ 1 181.96 + 364.23a 1170.75 + 263.68b

T PHMELPRER ;. ISR 55 #0m 2 5748 .35 (P<0.01) .

Note: Mean + SE; different letters in same column differ significantly (P<0.01)

&2 M HEYIE AR BREHE

Table 2 Features of vein in leaf cross section

o7& i kAL I R IR R R ik s B2

Parts Leaf thickness in leaf vein (jum) Length of leaf vein (jum) Width of leaf vein (pm)
0 325.63 + 52.84a 193.44 = 40.50a 150.64 + 32.22a
1 362.84 + 113.48a 176.56 = 51.49ab 134.18 = 44.06ab
2 556.40 + 109.92b 471.33 = 102.88¢ 383.40 + 94.86¢
3 368.45 + 71.49a 136.96 + 29.50d 115.16 + 22.86hd
4 330.66 + 62.65a 23334 + 63.15¢ 176.81 + 48.16e
5 24578 + 25.81c 152.87 = 29.76fhd 120.95 = 19.59hdf
6 188.82 + 16.83d 83.43 + 24.90g 80.58 + 19.79¢
7 149.61 + 22.51e 53.28 + 20.84h 60.55 + 24.58gh
8 129.04 = 21.27¢ 40.68 + 9.62h 45.17 + 12.44hi

T 0-FPkAL ; 1-8. R 5 hlk— MK BIE A L EFA7 k. TR,

Note: 0-Pricipal vein; 1-8. The others veins successively nearby principal vein. The same below.
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Table 3 Interval distances among leaf vein
fiE Part 0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8
- fik [l #E 1 152.63a 1127.17a 869.04b 735.87¢ 735.59¢ 361.99d 192.79% 150.68e
Distance between the veins ( m)
b2 139.77 205.04 123.48 67.04 134.26 36.21 49.28 30.55
Standard deviation (STDEV)
x4 I EREVIEEHE
Table 4 Features of root cross section of Cymbidium cyperifolium

R . " e Faga BEEHCRR L
PR gore RERE o semmr soppmr wmims pieps ©URPE e
. Radius . Thickness  Thickness of ~ Thickness of ~ Thickness of  Radius of Radius

Trait of root . R . . vascular .

of root of cortex exodermis endodermis  casparian strip stelae of pith

velamen bundle
SEHE 2 300.12 497.43 1441.73 73.47 22.57 4.11 360.96 220.30 140.66
Average (pm)
P2 289.75 106.81 178.49 16.86 4.37 1.01 65.05 77.49 44.15
Standard deviation
(STDEV)
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