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Quantitative Analysis on Leaf Anatomical Structures and
Their Stress Resistance of Eight Ficus Species
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Abstract: In order to investigate the stress resistance of eight common Ficus species in Southern
China, the leaf anatomical structures were analyzed by using statistical method. The observation
index included the thickness of upper and lower cuticles, thickness of upper and lower epider-
mis, thickness of palisade tissues,thickness of spongy tissues, thickness of leaf,stomatal density
of epidermis,stomatal length. These index were evaluated by principal component analysis. The
result showed that the sum of contribution value of the first two principal components was
81. 384 % (more than 70%) and could represent the majority information of all original factors.
And the maximum contribution rate came from the thickness of leaf. The results of cluster a-
nalysis showed that F. elastica was one category, F. virens var. sublanceolata was another cate-
gory,and the third category was compose of the others species. By using fuzzy cluster analysis
method, the stress resistance ability in anatomical structures of eight species was ranked as

F. elastica > F. microcarpa > F. altissima > F. microcar pa Golden Leaves > F. benjamina >
F.religiosa > F. celebensis > F. virens var. sublanceolata , which was consistent with the re-
sults obtained from cluster analysis and further verified the reliability.
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Table 1 Comparison on leaf anatomical structures of 8 Ficus species

Thickness of cuticle(ym) Thickness of epidermis(ym) — Thickness of ~ Thickness of Palisade / Thickness of ~ Stoma Length of
palisade tissue sponge tissue sponge leaf(pm) density stoma
Species (pm) (pem) ¢ /mm?) (pm)
Upper Lower Upper Lower
F. altis - 3.98+0.69 2.6840.54 72.89+16.22 34.09+5.93 65.22+6.5 275.65429.85 0.2440.03 454.51+45.07 362.74+63.88 23.57+2.81
sima
F. benj - 2.9940.49 2.294+0.37 57.63+9.08 17.84+2.39 45.12+4. 146.95+18.68 0.3140.06 272.82+25.37 324.54+78.40 18.40+1.03
amina
F.ela - 6.0740.89 3.56+0.75142.68+17.41 68.37+6.26 70.16+09. 408.314+40.53 0.17+0.03 699.15+61.58 489.82+65.80 16.79+0.82
stica
F.u - 2.34+0.42 1.22+0.25 33.96+5.69 10.53+2.22 36.15+4. 107.16+12.22 0.3440.05 191.36+14.22 784.21+95.54 17.22+0.78
rens
Z‘]_Z’;"”" 3.0340.51 2.87+0.61 74.904+11.83 32.81-+4.97 109.38413.12 201.08420.91 0.5440.08 424.07+48.37 458.63458.27 31.2442.09
‘G.L.’
F. micr - 2.84+0.48 2.42+0.57 49.514+7.07 31.00£5.02 69.744+8.79 122.454+18.38 0.57+0.09 277.96+33.28 220.5439.45 22.86+1.88
ocarpa
F.reli - 2.2240.37 1.29+0.24 59.1549.23 25.88+3.35 42.374+6.67 136.92+32.57 0.31+0.06 267.83+42.06 219.75+36.84 23.45+2.10
giosa
F. cele - 2.9240.68 1.5940.34 53.23+9.03 18.59+1.65 46.63+6.20 130.48+15.76 0.3640.05 253.44+28.30 217.45+28.31 35.66+1.92
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Table 2 Component score coefficient matrix
Total data Effective data
Prin-
cipal
comp- Char Contrir  Cumu- Char  Contrir  Cumu-
onent acter  butive lative acter  butive lative
value value( %) value( %) value value( %) value(%)
1 4.926  61.580 61.580 4.926 61.580 61.580
2 1.584  19.804 81.384  1.584 19.804 81. 384
2 (X40) 3 0.792  9.898 91.282
Fig. 2 Transverse section of leaves( X 40) 4 0.487  6.083 97. 364
1 2 3 4 5 6 5 0.144  1.797 99.162
: . : LRV 9 : 9 : . :
7 g 6 0.045  0.567 99.729
T T ° 7 0.022  0.271  100.000
1. F.altissima,2:F. benjamina,3:F. elastica ,4:F. 3 0.000  0.001 100. 000
virens var. sublanceolata ,5:F. microcarpa ‘Golden leaves’ ,
«C 2 « 3

6:F. microcarpa ,7:F. religiosa ,8:F. benjamina.
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Table 3 Principal component analysis factor loadings

Principal component

Trait 1 9
Upper cuticle 0.978 —0.019
Lower cuticle 0.861 0. 285
Upper epidermis 0.975 0.097
Lower epidermis 0.953 0.183
Palisade/Sponge —0.525 0.510
Thickness of leaf 0.981 0.120
Stoma density 0.130 —0.762
Length of stoma —0. 341 0.778
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Fig. 3 Clustering dendrogram of morphological charac-
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Table 4 Membership function value

Species Palisade/ Value
Thickness Thickness Thickness Thickness sponge Thickness Stoma Length
of upper of lower of upper of lower of leaf density of stoma
cuticle cuticle epidermis epidermis
F 0. 457 0.624 0. 358 0. 407 0.175 0.518 0. 744 0. 641 0.491
. altissima
F. beni . 0. 200 0. 457 0.218 0.126 0. 350 0. 160 0.811 0.915 0. 405
. benjamina
2 e 1. 000 1. 000 1. 000 1. 000 0. 000 1. 000 0.519 1. 000 0. 815
.elastica
Fou . 0.031 0. 000 0. 000 0. 000 0.425 0. 000 0. 000 0.977 0.179
Lurens
F. microcarpa ‘G. 0.210 0.705 0.377 0. 385 0.925 0.458 0.574 0.234 0. 484
L.’
. 0.161 0.513 0.143 0. 354 1. 000 0.171 0.995 0.678 0.502
F. microcarpa
F Lo 0. 000 0. 030 0.232 0.265 0. 350 0. 151 0.996 0. 647 0.334
. religiosa
F 0.182 0.158 0.177 0.139 0.475 0.122 1. 000 0. 000 0.282
. celebensis
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