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Spatial Autocorrelation of Allozyme Genetic Variation of the
Endangered Manglietia patungensis Magnoliaceae

HE Jing-Sheng LI Zuo-Zhou HUANG Hong-Wen ™
Wuhan Botanical Garden — Chinese Academy of Sciences  Wuhan 430074  China

Abstract  Spatial autocorrelation analysis on allozyeme genetic variability was used to explore the patterns
of genetic structure in two biggest remnant M. patungensis populations. A total of 40 and 28 individual
trees were sampled from the two remnant populations and subjected to spatial analysis in two approaches of
equal gene frequency correlograms with five classes and equal distance interval correlograms with ten classes

respectively. Moran’ s I correlograms revealed no significant spatial structure in Xiaoxi population indicating
that genetic variations of the most polymorphic loci in this population were randomly distributed. In Sangzhi
population  the result revealed large positive values at short distances <1-2km  then autocorrelations
decrease and at the distance of 6 — 7 km they become significantly negative. Within the distance range of
17-21 km positive values prevail again. However in the distance class of 24 km almost all Moran’ s
indices are negative. These fluctuations indicate a patchy genetic structure within this population. Limited

gene flow due to habitat fragmentation and isolation by distance may account for the genetic clustering.
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These results have provided theoretical information for drawing up a conservation strategy of this species.
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Table 1  The 8 enzymes and number of loci
Chinese name Abbreviation Code of enzyme Number of loci
ACP E.C.3.1.3.2 5
a- a-AMY E.C.3.2.1.1 2
1 DIA E.C.1.6.2.2 2
EST E.C.3.1.1. - 2
B- GAL E.C.3.2.1.23 3
PGI E.C.5.3.1.9 1
PGM E.C.5.4.2.2 1
PRX E.C.1.11.1.7 3
Biosys-1 Swofford and Selander 1981
Sokal and Oden 1978a 1978b 0.1
0.9
0.1
1.0 0.5 0.0
Moran' s [ Sokal and
Oden 1978a Moran’ s [
I=n2 2 W, 22,/ W 7,
i=lj=1 i=1
Wi i) W; =1 Wi=0 7 Z i
n
1 E I =-1 n-1 E I
Moran’ s [
Mo-
ran’ s [ 5
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Table 2 Spatial autocorrelation coefficients Moran’ s [ for ten distance classes in Xiaoxi population of
M. patungensis  equal interval correlograms
Distance class m
Alleles 122 245 367 489 611 734 856 978 1101 1223  Cumulative
180 182 165 175 30 13 9 4 16 8 probability

Acp-2a 0.06 -0.09 -0.12 0.00 0.11 0.32  -0.55" 0.11 0.53™ -0.72" 0.022
Amy-la -0.09 0.01 -0.04 0.01 -0.02 -0.13 -0.03 0.25 -0.06 0.09 1.000"
Dia-2a 0.2 -0.03 -0.02 -0.07 0.02 0.26 0.19 0.19 -1.00" 0.67° 0.000
Dia-3a -0.00 -0.02 0.04 -0.06 -0.35" -0.02 -0.23 0.38 -0.14 -0.14 0.283"
Pgi-1a -0.03 -0.05 0.00 -0.04 0.06 -0.17 0.04 -0.03 -0.03 0.12 1.000
Pgi-1b 0.16™ -0.15" -0.14" -0.06 0.26" 0.08 0.36 -0.03 -0.03 0.04 0.011
Pgi-1c 0.06 -0.06 -0.14 -0.04 0.15 0.49" -0.55" 0.30 0.30 -0.35 0.207
Prx-5a 0.04 0.02 0.08° -0.14" -0.12 -0.99" -0.17 0.00 -0.11 -0.11 0.000
Prx-6a -0.03 -0.01 -0.05 -0.05 0.16 -0.06 0.08 0.22 -0.03 -0.09 1.000"
Average 0.03 -0.04 -0.05 -0.05 0.03 -0.02 -0.10 0.16 -0.06 -0.05 -

Maximum 0.16 0.02 0.08 0.01 0.26 0.49 0.36 0.38 0.53 0.67 -
Minimum _ -0.09 -0.15 -0.14 -0.14 -0.35 -0.99 -0.55 -0.03 -1.00 -0.72 -

“P<0.05 " P<0.0l E I =-0.026 30 Note Black Number of pairs=30
2.2
0.1 0.9 9
2 11 4 40
122 m 10 30 1
45 Moran' s [ 0.05 E I =-0.026
17.8% 2 50% 5 1

22.2% 11.1% 3

3

Table 3 Number of loci showing significant correlation in each distance class for Xiaoxi population of

M. patungensis  equal interval correlograms

Distance class m

122 245 367 489 611 734 856 978 1101 1223

2 0 1 0 1 1 1 0 1 1

No. of loci which showed significant positive

correlation
0 1 1 1 1 1 1 0 1 1
No. of loci which showed significant negative
correlation
% 22,2 11.1 22.2 11.1 22.2 222 22.2 0 22.2 22.2

The percentage of loci which showed significant

correlation %

=30 Note Black Number of pairs=30
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Table 4  Spatial autocorrelation coefficients Moran’ s [ for five distance classes in Sangzhi population of

M . patungensis  equal frequency correlograms

Distance class km
Alleles
0.5 5 6 21 24 Cumulative probability
Dia-2a 0.36™ -0.19 -0.29" 0.10 -0.25" 0.002
Est-2a 0.62™ 0.14" -0.72™ 0.08 -0.30™ 0.000
Est-3a 0.73™ 0.16" -0.86™ 0.16" -0.37 0.000
Pgi-1a -0.13 0.00 -0.12 0.02 0.02 0.941
Pgi-1b 0.04 0.06 -0.17 -0.21" 0.10 0.128
Pgi-1lc -0.02 -0.06 0.02 -0.15 0.03 0.551
Pgm-1la 0.78" -0.12 -0.43" -0.29" -0.13 0.000
Pgm-1b 0.63™ -0.13 -0.247 -0.57" 0.13% 0.000
Pem-1c -0.13 -0.04 -0.02 0.03 -0.05 0.786
Prx-5a 0.03 -0.09 0.01 -0.03 -0.11 0.89%4
Prx-6a 0.12" -0.09 -0.14 0.17™ -0.26™ 0.023
Average 0.27 -0.03 -0.27 -0.06 -0.11 -
Maximum 0.78 0.16 0.02 0.17 -0.13 -
Minimum -0.13 -0.19 -0.86 -0.57 -0.37 -
75 ~76 There are 75 — 76 tree pairs in each distance class "P<0.05 " P<0.01 E I =-0.037
2.3
28 5 0.5 5
6 21 24km 55 Moran' s [ 0.05 E I =-0.037
23 42% 4
I 6 54.5% 5
0.5 km
Moran’ s [ 6 ~21 km
Est-3a Prx-6a 21 ~ 24 km
4 Moran' s [
Moran’ s 1
0.78 -0.86
5
Table 5 Number of loci showing significant correlation in each distance class for Sangzhi population of
M . patungensis  equal frequency correlograms
Distance class km
0.5 5 6 21 24
6 2 0 2 1
No. of loci which showed significant positive correlation
0 0 5 3 4
No. of loci which showed significant negative correlation
%o 54.5 18.2 45.5 45.5 45.5

The percentage of loci which showed significant correlation

%
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Table 6  Spatial autocorrelation coefficients Moran' s [ for ten distance classes in Sangzhi population of
M. patungensis  equal interval correlograms
Distance class km
2 5 7 10 12 14 17 19 21 24 Cumulative
Alleles .
129 5 112 0 0 0 32 16 17 67 probability
Dia-2a 0.01 0.03 -0.11 - - - 0.16 0.02 0.28  -0.30" 0.179
Est-2a 048" -0.54 -0.59" - - - 091" -0.68" -0.45" -0.26" 0.000
Est-3a 0.55" -0.65 -0.65" 1.04" -0.78" -0.45" -0.32" 0.000
Pgi-1a -0.09 -0.34  -0.02 - - - =011 0.21 -0.10 0.03 1.000
Pgi-1b 0.01 -0.33 -0.05 -0.48" 0.25 -0.33 0.15° 0.009
Pgi-1c -0.04 0.20 -0.05 0.08 -0.62" 0.06 0.03 0.024
Pgm-la 0.317 0.04 -0.45" - - - -0.18 0.64™ -0.12 -0.10 0.000
Pgm-1b 0.21" -0.11 -0.337 - - - -047" 0.25 -0.13 0.21™ 0.000
Pgm-1c -0.09 -0.15 0.00 -0.01 0.04 0.13  -0.07 1.000
Prx-5a -0.02 -0.34 0.03 - - - =011 -0.11 0.05 -0.12 1.000
Prx-6a -0.01 0.46 -0.04 - - - 0.13 -0.05 0.27  -0.28" 0.000
Average 0.12 -0.16 -0.21 - - - 0.08 -0.06 -0.09 -0.10 -
Maximum  0.55 0.46 0.03 - - - 1.04 0.64 0.28 0.21 -
Minimum - 0.09 -0.65 -0.65 - - - —0.48 -0.78 -0.45 -0.32 -
“P<0.05 " P<00l E I =-0.037 =30 Note Black Number of pairs=30
7
Table 7 Number of loci showing significant correlation in each distance class for Sangzhi population of
M. patungensis  equal interval correlograms
Distance class km
2 5 7 10 12 14 17 19 21 24
4 0 0 - - - 2 1 0 2
No. of loci which showed significant positive correlation
0 0 4 - - - 2 3 2 4
No. of loci which showed significant negative correlation
% 3%.4 0 3.4 - - - 364 364 18.2 54.5
The percentage of loci which showed significant correlation %
=30 Note Black Number of pairs=30
3.1
Wright' s F- Fy  Wright 1978 Gy Nei 1987
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Moran’ s [ 17.8%
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75 76 2% 40%
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