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Tab. 1 Fractal dimension, correlation coefficient and F value of leaves of P. malaianus
F
Leaves of P. mala anus Fractal dimension Correlation coefficient
1 1.509 Q0 950 692 2
2 1.459 Q0 929 490 71
3 1. 446 Q0 922 442 47
4 1.3% 0 9850 228 76
5 1.473 Q0 952 724 01
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Leaves of P. mala anus Fractal dimension Correlation coefficient :
6 1.520 Q0 962 927. 32
7 1. 440 Q0 922 443 2
8 1. 461 Q0 952 720 17
9 1.383 Q0 9843 217 47
10 1.413 Q0 9848 224 4
11 1.483 Q0 927 475 9
12 1.392 Q0 927 473 91
13 1. 483 Q0 955 770 61
14 .32 Q0 9845 220 65
1. 322 —1.520 (Potamageton cispus L.)
; 1. 441; 0.0547, (Ngas marina L.) (Hydrilla verticillata
CV  3.796% Royle. ) ( Ceratophyllum oryzetarum Kom. )
; , ( ,
, (F> 11.20),
1.441
2
Tab. 2 Fractal dimension of leaves of 5 macrophytes
Potamogeton Potamogeton Ngjas Hydrilla Cearate hyllum
mal diarus Mig cripus L. marina L. veriillata Royle. onyzetorum Kom.
14 21 17 19 10
Sample Numbers
1 41 1.472 1 325 1. 103 1.442
Mean of FD
1 322—1 520 1.381—1. 565 1.200—1 406 1. 001 —1. 217 1. 21—1.542
Range of FD
SD 0.0547 0. 489 0. 0470 0 0456 0. 0862
CV 3 6% 3.322% 3 547% 4. 134% 5.978%
F 217.47—927 32 271.40—99. 17 305. 09—519. 64 111.57—320 28 @9. 04 —5164. 65
Correlation
coefficient 0.9843 —0 962 0 9873—0. 9965 0.9887—0 9933 0 9700 —0. )8R 0 9950—0. 9957
R s 1. 209 —1. 406 , 1. 325, 0. 0470,
) , , CV  3.547% ,
1. 381 —1. 565 , ,
1.472, 0. 0489, CV  3.32% ,
)
) ) ) )
) )
R s , 1. 001 —1.217 , 1. 103, 0. 0456,
, 6—I11 CV  4.134%
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Tab.3 The t test for fractal dimersion of 5 macrophytes’ leaves
ttes A verage Average Sid. Dev. Sid. Dev.
t value df p
Group Group 1 Group 2 Group 1 Group 2
= 1. 472 1.325 9.3 36 . 0000 0. 489 0. 470
P. aispus vs N. marina
. 1. 472 1.441 1.737 33 L0918 0.0489 0. 0547
P. cripus vs P. malaanus
vs.
1. 472 1.103 24 611 38 . 0000 0. 0489 0. 0456
P. aispus vs H. wverticillata
vs.
1. 325 1. 103 14 379 34 . 0000 0. 470 0. 0456
N . marina vs H. verticillata
Vs.
1. 441 1.325 6.373 29 . 0000 0. 0547 0. 470
P. malaianus vs. N. marina
vs.
1. 441 1.103 19 365 31 . 0000 0. 0547 0. 0456
P. mdaianus vs. H . veticillata
. 1 42 1.325 4.6042 25 0001 0.(862 0. 0470
C. oryzetorum vs. N. marina
VS' 1. 42 1103 13 %61 27 000 0.0862 0. 0547
C. onyzetorum vs. H . vertidllaa
= 1. 442 1. 441 . 293 22 . 9769 0. 0862 0. 0547
C. ayzdaum vs. P. mad danus
vs.
1. 442 1.472 1.2323 29 . 2277 0. 0862 0. 0489
C. oryzetorum vs. P. cripus
, (Macro-
phyte canopy)
2
( ),
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2
2
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STUDIES ON FRACTAL CHARACTER OF MACROPHYTES LEAVES

PAN WerrBin"-2, LI DaoFeng', TANG Tao' and CAI Qing Hua'
( State Key Labaaay for Freshwater Ecology and Biotechrology, Instiue o Hydrobiology, ChineseAcadeny o Sciences, Wuhan 430072
Emironment and Resources Engineering Department, Fuzhou Unversity, Fuzhou 350002)

Abstract: The issue applied the fractal theory to study the charader of dominant macrophytes’ leaves in Baoan Lake of Hubei
Province. The leaves are the most representative modules, and many scientists study the morphology of them. The leaves of
macrophytes are the main organs that participate the photosynthesis in the water. The leaf numbers, the leal surface and spatial
pattern of them directly influence the illumnation intensity and spectrum camponent, which affects the plant’ s utilization efficierr
cy of light. By introducing the Box counting dimension ( selfmade sofiware), one method the fractal theory provided, the
scanned photos of leaves were treated. The fractal dimension (FD) of Powamogeton maaianus leaves was between 1. 322 and
1. 520, with an average of 1. 441, and a standard deviation of 0. 0547. The FD of Potamogeton cripus leaves was between 1. 381
and 1. 565, with an average of 1.472,and a standard deviation of 0. 0489. The FD of Ngas marina leaves was between 1.209
and 1. 406, with an average of 1. 325, and a standard deviation of 0.0547. The FD of Hydrilla verticillata leaves was beaween
1. 001 and 1. 217, with an average of 1. 103, and a standard deviation of 0. 0456. The FD of Ceratphyllum oryzetorum leaves was
between 1.221 and 1. 542, with an average of 1. 442, and a standard deviation of 0. 0862. By compared wih the morphological
differences among their leaves, we can well realize the ecological meanings of the fractal dimensions ( FD) calculated. The se
quence of average FD of leaves was: Potamageton cripus> Ceratphyllum oryzetorum> Potamaogeton mala@anus> N g as marina
> Hydrilla vertiallata, which indicaed the difference in the ability of spatial occupying and utilizing among different species’

leaves. The t-test for fractal dmension of 5 macrophytes’ leaves showed that there are no significant differences beween Pota-
mogeton cripus, Ceratephyllum oryzetorum and Potamogeton malaianus, which could be caused by the reason Potamageton cris-
pus and Potamogeton mala@anus belonging to Potamogetonaceae. The t-test also showed that the leaves of Ceratphyllum oryzeto-
rum have a spatial pattern more similar to them. The work well describes the morphology of different species’ leaves in quantity.

It will benefit realization of the macrophytes’ adaption to water body, and provide the basic information for our further study on

the macrophytes pattern a large scale.
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