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Significance test of difference for genetic absolute distance
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100091 ,Chinas; 2. Institute of Resource and Environment Information Engineering » Northwestern Polytechnical University, Xian 710072 ,China).
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Abstract: The “genetic absolute distance”, developed by Gregorius, has been used not only in quantifying the difference
between allelic distributions, but also in measuring the difference between the diameter distributions or other attributes of two
forests. Now it can be used in analyses of the difference between two populations or communities. A critical value of the
genetic absolute distance that can determine the significance of the difference between two distributions is developed in this

paper. To demonstrate the approach, we have used 40 examples. In this study, we propose that the difference between two

distributions is significant if d,, = d, = dpa * (1 —1/k) + v — 0. 2In(a/2) , and that the test is comparable to a K-S test. This
method may be used to advantage for comparing forest community structures. The Genetic Absolute Distance parameter offers
the advantage can be used both for quantifying the difference among populations and for significance testing. It can be used to
express the difference in terms that are easy to understand and it can also be used as a test criterion.
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Table 1 Diameter distributions of theoretical sample plots(x,y)
(cm) y
No. Diameter vyl y2 ¥3 i ¥5 v6 V7 »8 »9 310 yll yl2
1 2 10 20 10 10 10 40 20 10 10
4 20 20 20 20 10 10 10 40 20
6 40 40 10 20 40 20 40 20 20
8 20 10 20 40 20 20 20 20 10
10 10 10 40 10 20 10 10 10 40
2 2 10 15 10 50 50 15 10 15 10 15 5
4 15 10 50 10 15 50 10 10 10 50 20
6 50 50 15 15 10 10 50 50 15 15 50
8 15 15 15 15 15 15 15 10 15 10 20
10 10 10 10 10 10 10 15 15 50 10 5
3 2 5 5 5 5 10 50 20 30 20 20 ) 0 5
4 10 10 5 10 5 20 50 20 30 20 10 15 0
6 15 20 20 15 15 10 10 20 20 10 50 20 20
8 50 40 30 15 15 10 10 10 10 30 15 40 30
10 15 20 20 50 40 5 5 10 10 10 15 15 30
12 5 ) 20 5 15 5 5 10 10 10 5 10 15
4 2 1 5 4 5 4 1 1 2 1 1 4
4 5 10 5 10 10 4 3 3 4 ) 5
6 10 10 10 20 25 5 5 5 5 5 5
8 15 15 20 25 20 10 7 5 5 10 10
10 20 20 25 15 15 15 10 10 5 25 10
12 25 25 15 10 10 25 20 15 10 20 20
14 10 5 10 5 5 20 25 20 15 15 25
16 5 5 5 5 5 10 15 25 20 10 15
18 5 4 5 4 5 5 10 10 25 5 5
20 4 1 1 1 1 5 4 5 10 4 1
2 s K-S .40 ,
1 o 100% s s
diy=de = dpy + (1 —1/k) + ¥ — 0.2 + In(a)
C 2 C 3 .
¢ 3. 4D,
3 s 22.6%, d.y<das . K-S
(D=0.160<<D,=0. 208)
4 , 449, d.>d,=0.374,
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Table 2 The result of K-S test and genetic absolute distance test

K-S Genetic absolute distance
No. D, D, Note Yy du do A Note

1 2yl 0.1 0.19 2oyl 0.10 0. 20 0.14 vl

232 0.3 0.19 Tuy2 " 0. 30 0. 20 0.14 Zy2

z-y3 0.2 0.19 oay3 0. 20 0. 20 0. 14 .33

2-y4 0.1 0.19 Zoyd 0.10 0. 20 0.14 oyd

a-y5 0.3 0.19 .35 0. 30 0. 20 0.14 x.y5

2-y6 0.1 0.19 z.y6 0.10 0. 20 0.14 2. y6

a-y7 0.2 0.19 37 0. 20 0. 20 0.14 .37

8 0.3 0.19 z.y8 0. 30 0. 20 0.14 2. y8

2 ayl 0.05 0.19 oyl 0. 05 0. 30 0.21 oyl

y2 0.35 0.19 zay2 0.35 0. 30 0.21 Tay2

293 0. 40 0.19 z.y3 0. 40 0. 30 0.21 .33

Tyh 0. 40 0.19 vk 0. 40 0. 30 0.21 oyl

Z-y5 0. 40 0.19 Z\y5 0. 40 0. 30 0.21 .35

2-y6 0.05 0.19 o136 0. 05 0. 30 0.21 2.6

2-y7 0.05 0.19 237 0.10 0. 30 0.21 237

z-y8 0. 40 0.19 2. y6 0. 40 0. 30 0.21 .38

2-y9 0. 40 0.19 37 0. 40 0. 30 0.21 .59
2310 0.05 0.19 . y8 0.10 0. 30 0.21 2.y10

3 2yl 0.05 0.19 2yl 0.10 0.33 0. 24 2oyl

x-y2 0. 20 0.19 x\y2 0.25 0. 33 0.24 Y2

-3 0.35 0.19 .y3 0.35 0.33 0. 24 3

2-y4 0.35 0.19 royd 0. 40 0.33 0.24 2yl

Z-5 0.55 0.19 Z.¥5 0.55 0.37 0.26 Z.y5

26 0.55 0.19 . y6 0.55 0.37 0.26 2.6

x-y7 0. 40 0.19 x 37 0. 45 0. 33 0.24 a7

x-y8 0. 40 0.19 x.y8 0.45 0.33 0.24 x.y8

- y9 0.25 0.19 r1y9 0. 30 0.33 0. 24 .59
a-y10 0. 35 0.19 x.y10 0. 35 0.33 0.24 x.y10
x-yl1 0. 05 0.19 . yll 0.15 0. 33 0.24 x yll
2-y12 0.25 0.19 212 0. 30 0.33 0.24 2oy12

4 eyl 0. 09 0.19 2.yl 0. 09 0. 30 0.23 .yl

oy2 0.13 0.19 Zay2 0.13 0. 30 0.23 20y2

z-y3 0.29 0.19 Z.y3 0.29 0.30 0.23 33

Tyh 0.28 0.19 . yd 0.28 0. 30 0.23 oyl

x-y5 0.16 0.19 Y5 0.16 0. 30 0.23 .y0

36 0.30 0.19 . v6 0. 30 0. 30 0.23 1 y6

x-y7 0. 36 0.19 37 0. 37 0. 30 0.23 .37

z-y8 0. 46 0.19 r.y8 0. 46 0. 30 0.23 .38

-39 0.10 0.19 .9 0.15 0. 30 0.23 .9
2310 0.22 0.19 2,310 0.28 0. 30 0.23 2.y10

% no-significantly deference; x %

Significantly deference
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Fig. 2 Diameter distribution in two sample plots Fig. 3 The species frequency distribution in two samples
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Table 3 Genetic absolute distance test of diameter distribution in two sample plots in mixed forest of broad-leaved and Korean pine

|-yl |-z | y-=|
x y Absolute x-y Absolute x-2 Absolute y-z
(cm)
. value of value of value of
Diameter x . .
| Frequency  Frequency frequency frequency frequency d da
ss max
class distribution  distribution difference d.y difference d e difference d.y
between(x,y) between(x,z) between (y,z)
8 21 13 0. 288 0.224 0. 064 0.226 0.188 0.303 0.124 0.172 0.303 0.234
12 14 7 0.192 0.121 0.071 0.092 0. 021
16 6 7 0. 082 0.121 0.038 0.018 0. 021
20 7 6 0. 096 0.103 0. 008 0. 004 0.003
24 9 3 0.123 0. 052 0.072 0.023 0. 048
28 3 5 0. 041 0. 086 0. 045 0. 059 0.014
32 4 2 0. 055 0.034 0. 020 0. 045 0. 066
36 4 6 0. 055 0.103 0. 049 0. 045 0. 003
40 0 4 0. 000 0. 069 0. 069 0. 100 0.031
44 5 5 0.068 0. 086 0.018 0.032 0.014
4

Table 4 The genetic absolute distance test of species frequency distribution in two sample plots in mixed forest of broad-leaved and Korean pine

|-y | 2-z] |y-2|
Absolute Absolute Absolute
* Y value of 7 value of * 7 value of > 7%
Species No. © 7 Frequency Frequency frACquchy fljcqucmy fltL‘,unHCy da
distribution distribution difference N difference - difference . dmax

between between between

() (xy2) (y,2)
Abies 1 1 6 0.014 0.103 0. 090 0.436 0. 045 0.463 0. 045 0.364 0.463 0.374

Abies 2 4 5 0. 055 0. 086 0. 031 0. 004 0.027
Acer 4 1 1 0.014 0.017 0. 004 0. 045 0.042
Acer mono 5 26 12 0.356 0. 207 0. 149 0. 297 0.148
Acer tegmentosum 6 2 2 0.027 0. 034 0. 007 0. 031 0. 024
Bebula platyphylla 7 2 0 0.027 0. 000 0. 027 0.031 0. 059
Carpinus 9 12 3 0.164 0.052 0.113 0.106 0. 007
Fraxinus mandshurica 10 1 6 0.014 0.103 0. 090 0. 045 0. 045
Juglans mandshurica 11 7 2 0. 096 0. 034 0.061 0. 037 0. 024
Picea 14 6 2 0. 082 0.034 0. 048 0.023 0. 024
Pinus 15 4 8 0. 055 0.138 0.083 0. 004 0.079
Populus 16 1 2 0.014 0. 034 0.021 0. 045 0. 024
Qercus 18 1 0 0.014 0. 000 0.014 0. 045 0. 059
Sorbus 201 0 0.014 0. 000 0.014 0. 045 0. 059
Syringa reticulata var. 21 1 4 0.014 0. 069 0. 055 0. 045 0.010
Tilia 22 2 1 0.027 0.017 0.010 0.031 0.042
Ulmus 23 1 4 0.014 0. 069 0. 055 0. 045 0.010
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