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Fractal Characteristics of Leaves of Osmanthus fragrans Lour
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Abstract: This paper offers a method to measure leaf’s fractal dimension (FD) by introducing the
box-counting dimension, one method the {ractal theory provided. The scanned photos of mature
leaves are treated according to the box-counting dimension. We use this method to measure the
leaf’s FD of Osmanthus fragrans Lour. By analyzing the result, we find that: (1) The goodness
of linear fit of double-logarithmic plot of the number of boxes to box size is significantly great. all
the absolute values of coefficient of correlation are greater than 0. 999 1 that is very close to 1, the
expectation. So we conclude that leaves have typical fractal characteristics, which can be studied
by fractal theory. (2) The FDs of all leaves of Tree01 {from the sample are between 1. 725 8 and
1. 888 0, with an average of 1- 806 5, a standard deviation of 0. 039 3 and a coefficient of variation
(CV) of 2.718 0%, which imply the low discreteness. And all the data are normally distributed
as well. Other trees in the sample share the same case, so we conclude that the mature leaves of
the same tree have the same FD statistically. (3) The ANOVA using the completely random
model shows that the differences between the 10 sample trees are not significant: F=0. T06<ZF
(9,490,0.05)=1. 899, which means that the mature leaves of Osmanthus fragrans Lour share
the same FD statistically. Therefore we presume that the mature leaves (or other module) of the
same species share the same FD statistically. Finally we propose an idea of founding plant fractal
taxonomy.
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Fig-1 The vein with typical fractal characteristics
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Table 3 The description of characteristics of a random sample with sample size of 500

Item Treedl Tree(2 Treed? Tree0d Tree5 Treedt Treed? Treedd Treedd Treell

: Sample Size 50 50 50 50 a0 50 50 a0 a0 a0
Min 1. 7258 1.7117 1. 7200 1. 7209 1. 7320 1. 7304 1. 7295 1. 7030 1.7231 1. 7322
Max 1. BEEO 1. 8820 1. 8671 1. 8886 1. BASY 1. 9035 1. 8949 1. 8817 1. B927 1. 9137
Average 1. 8065 1. 7936 1. 7964 1. 5041 1. 8023 1. 7596 1. 8036 1. 7885 1. 7930 1. 8053
5 0. 0353 0. 0429 0.0382 0. 0454 0. 0338 0. 0380 0. 0410 0.0429 0. 0399 0. 0423
CV{%) 2.1780 2. 3908 2. 1254 2. 5140 1. 8624 2.1127 2. 2715 2. 3841 2, 2266 2. 3406
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Table 4 The analysis of completely random variance
for the 10 trees from the sample
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variances squares degree  squares level
4]
Among treatments 0. 0rod 9 B200L -0 A06C 0 1000
itz e
Within treatments 8022 480 0.0016
AR 0.8126 499

Total variances

Notes ; F(8, 450,0. 05)=1. 899, F(9,450,0,01)=2. 443
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