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Abstract: Fractal theory was used to determine the relationship between above-ground biomass (AGB) and
diameter at breast height (DBH) for moso bamboo (Phyllostachys edulis). Results indicated a fractal relation-
ship between AGB and DBH. Spatial distribution and accumulation of moso bamboo were characterized as sta-
tistical self-similarity. For the power function, with an increase in fractal dimensions, biomass increased (R* =
0.847 4) having an increment ratio of 1.047 9. However, for moso bamboo of different ages, fractal dimensions
quantitatively describing the dynamic equilibrium relationships between AGB and DBH for three kinds of du
(one year bamboo or new birth bamboo is referred as 1 du, 2-3 years as 2 du, and 4-5 years as 3 du, and
so on)in bamboo showed a similar fractal dimension (1.934 6 for 1 du, 1.933 9 for 2 du, and 1.924 4 for 3
du). Also, there were no obviously differences between spatial distribution and accumulation of AGB for dif-
ferent du with the growth of moso bamboo generally following the changing pattern for a fractal dimension of
1.93 [Ch, 3 fig. 1 tab. 19 ref.]
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Figure 1 Algorithm of fractal dimension Figure 2 Relationship between aboveground of Phyllostachys

edulis biomass and its fractal dimensions



322 LA NSO N NS S (1 2013 4£ 6 A 20 H

x®1 FEEMSBEHSH EEYE

Table 1 ~ Fractal dimension and above ground biomass in the 55 plots

M R? S R? W R?
2 le[M(D ] le[M (D 2 le[M(D
L g BT oon | g BT oonl| Y g EMDY pcoon

1 2.000 3 77357 0.995 8 20 1.948 3 7.707 3 0.983 3 39 2.084 7 7.901 5 0.990 2
2 1.925 6 7.683 7 0.996 7 21 1.936 7 7.645 8 0.987 5 40 1.801 3 7.586 9 0.983 7
3 1.987 0 77275 0.996 4 22 1.819 6 7.497 0 0.982 9 41 1.509 9 7.230 9 0.980 1
4 2.029 3 7.706 1 0.997 1 23 1.827 9 7.447 9 0.979 3 42 1.681 3 7.368 8 0.985 0

5 1.813 7 7479 0 09955 24 1.852 4 7.599 2 0977 6 43 1.720 8 7.354 0.983 3
6 1.950 2 7.575 4 0.995 8 25 2.010 2 7.765 0 0.982 7 44 17727 7.388 0 0.994 0
7 2012 4 7.587 4 0.995 2 26 1.9335 7.646 0 0.977 5 45 1.851 2 7.343 4 0.995 7
8 1917 5 7.738 0 0.996 6 27 2.006 6 7.759 9 0.982 5 46 1.890 2 7.500 8 0.995 2
9 2.001 4 7713 6 0.996 1 28 1.865 2 7.465 5 0.982 4 47 1.541 8 7.134 1 0.993 7

10 1.690 7 7.3819 0.993 4 29 1.634 7 7.415 0 0.970 9 48 1.868 6 7.5823 0.994 5
11 1.906 2 7.682 7 0.985 6 30 1.775 2 7.5437 0 0.980 0 49 1.666 1 7.266 0 0.990 6
12 1.983 1 7.694 4 0.987 4 31 1.943 7 7.713 0 0.986 2 50 2.050 9 7.771 8 0.996 0
13 1.905 3 7.6311 0.989 9 32 1.947 9 7.635 4 0.981 3 51 1.627 1 7.468 3 0.988 7
14 1.729 8 7.355 7 0.980 8 33 1.643 9 7424 1 0.974 8 52 1.759 2 7.420 9 0.996 6
15 1.806 8 7.468 6 0.986 5 34 1.944 9 7.619 3 0.970 9 53 1.937 1 7.592 0 0.994 4
16 1.668 4 7.336 2 0.983 9 35 13322 7.049 6 0.980 2 54 1.855 9 7.534 1 0.996 9
17 1.686 6 73920 0.982 3 36 1.902 3 7.609 1 0.986 5 55 1.623 3 7.341 0 0.995 6
18 1.719 0 7.408 6 0.986 8 37 2.0380 7.795 8 0.984 3
19 1.837 0 777357 0.985 9 38 1.844 5 7.707 3 0.983 1
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Figure 3 Fractal relationships between diameter and aboveground biomass of Phyllostachys edulis with different ages (x-
coordinate is natural logarithm of diameter, and y-coordinate is natural logarithm of hiomass)
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