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Relationship Between Leaf Structure and Cold Resistance of Several Camphor Tree Species
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Abstract: The cold resistances of five camphor tree species (such as Cinnamomum camphora ,C. bodinieri,
C. micranthum ,and so on) were evaluated by comprehensive appraisal index including clustering analysis,
correlation analysis,and subordinate function value analysis based on the lamina anatomical structure and
leaf epidermal characteristics. The results showed 13 indicators (such as the thicknesses of leaf cuticle,epi-
dermis, palisade tissue,spongy tissue,etc. ) were clustered into five categories. Indices such as cuticle thick-
ness,the cell structure porosity,veins protruding.and spongy tissue thickness that were found to be closely
correlated to the cold resistance were selected based on the size of the index. Membership function evalua-
tion demonstrated that the leaf anatomical structure of C. bodinieri was the most beneficial to its cold re-
sistance, followed by linalool-type,camphor-type,and C. camphora,but C. micranthum leal structure how-
ever,was the most unfavorable to its cold resistance.

Key words: camphor tree; leaf anatomical structure; cold tolerance; comprehensive evaluation
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Table 1 The growth conditions of the three camphor tree species

R B /m i i /m® M 4% / e
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Fig. 1 The leaf anatomical structure of different camphor species
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Fig. 2 Lamina down-epidermis stoma of different

camphor species
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Table 2 Leaf surface characters of different camphor species

A 1R EEE/ pm TR R/ pm ALK/ pm fARZE /pm SALEE/(D » mm D)
I 14.52+1.03 6.12+1.15 50. 21 3.0340.23 531.09
11 16.62+1.22 5.49+0.76 93.23 4.3440.12 383. 56
111 14.45+0.98 6.07=+0.48 48.09 2.5140.11 472.08
v 17.92+1.32 14.74+2. 01 52.07 4.0440.09 457,32
\% 18.50+1. 69 8.07+1.31 62. 20 3.4740.19 280. 30
S 16. 40 8.10 61.16 3.48 424, 87
CcvV/ % 11.45 47. 40 30. 62 21.31 22.69
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Table 3 The measurements of leal anatomical characters of different camphor species
T WG Az Az
AR L SUR L
AU i i JEE Ji ERE R B R T
(TP)/um (TS)/pm (TL)/pm
/pm (VDP) (P/S) (CTR)/% (SR)/%
1 44,9443, 34 43.6244.15 109.2049.17 437.89+15. 38 4,01 1.03 41.15 39. 95
11 109.544+7.01 41.9142.49 173.56+11. 26 775.81+29.89 4,47 2.61 63.11 24.15
111 50.58+4. 23 59.51+£3.37 130. 6148. 30 468.89+21.03 3.59 0.85 38.73 45.56
v 86.7145.35 72.58+3.53 191.95438. 89 798.51+18.76 4,16 1.19 45.17 37. 81
Vv 66.76+t4,98 59.83+3.31 153.16413. 24 623.36+22.89 4.07 1.12 43.59 39. 06
S E 71.71 55.49 151. 70 620. 89 4,06 1. 36 46. 35 37.31
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Fig. 3 The vein structure of different camphor species
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Fig. 4 Variable cluster analysis of 13 parameters of leaf structure
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Table 4 Correlative matrix of structural parameters in leaves

Ei=R 7N CTR TV TS SR DS VDP TUE TLE TP TL pP/S SS TC
CTR 1
TV 0.626 7 1
TS —0.4623  0.2886 1
SR —0.9852 —0.6186 0.4858 1
DS —0.3329 —0.7694 —0.1184 0.3191 1
VDP —0.3011 —0.6884 —0.0801 0.2576 0.9794 1
TUE 0.2850 0.8962  0.4856 —0.3273 —O0.766 6 —0.6418 1
TLE —0.1729 0.4067 0.8370 0.1286 0.0145 0.1436 0.5943 1
TP 0.900 7 0.8408 —0.0338 —0.8795 —0.408 7 —0.3460 0.5605 0.2367 1
TL 0.5453  0.8898  0.4849 —0.5266 —0.4182 —0.3306 0.7673 0.6657 0.8548 1
P/S 0.996 6  0.566 4 —0.5237 —0.9780 —0.294 9 —0.2744 0.2106—0.2446 0.8660 0.4809 1
SS 0.967 6  0.6248 —0.5319 —0.9452 —0.491 6 —0.4820 0.294 9 —0.3334 0.8216 0.4362 0.9699 1
TC 0.8193 0.8265 —0.0188 —0.8612 —0.3832 —0.2553 0.6749 0.3809 0.9303 0.8276 0.7729 0.7220
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Table 6 Comprehensive evaluation of the cold tolerance of all varieties

Tl el VDP TC TS SR P/S LR TR Bt TE P ik 55
I 0.000 0 0.284 2 0.944 2 0.262 3 0.102 2 0.318 6 4

11 0.588 3 1.000 0 1.000 0 1.000 0 1.000 0 0.917 7 1

111 0.235 3 0.000 0 0.426 1 0.000 0 0.000 0 0.132 3 5

v 1.000 0 0.836 1 0.000 0 0.3619 0.1955 0.478 7 2

\% 0.294 2 0.524 6 0.415 7 0.303 5 0.150 8 0.337 7 3
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