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Relationships Between Environmental Factors and Genetic

Variation of Aegiceras corniculatum Populations
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Abstract : Genetic variation of 9 Aegiceras corniculation populations were investigated using the assay of
vertical slab polyacrylamide gel electrophoresis. The concentration of concentrated gel and segregated gel
were 2.5% and 7.0%, pH was 6.7 an 8.9, respectively. 13 Loci encoded by 5 enzyme systems were
studied. A total of 5 enzymes namely were surveyed: aspartate aminotransferase (AAT, E.C.2.6.1.1 ),
alcohol dehydrogenase (ADH, E.C.1.1.1.), esterase(EST, E.C. 3.1.1-), malic enzyme (M E,E.C. 1.
1. 1. 40), malate dehydrogenase (MDH,E. C. 1. 1. 1. 37). data analysis was submitted to the BIOSYS-1 for
calculations of population genetic parameters. the allele frequencies (A) and observed heterozygosities
(Ho) for each locus were determined by census of the populations data, the expected heterozygosities
(He) within populations was estimated from average values among all samples in each species, A locus
was considered to be polymorphic (P 454 ) if the frequency of most common allele was equal or less than 0.
95 at one or more localities.

Environmental variables includes soil factors . geographical factors and atmospheric factors in this
study. There are organic matter .total nitrogen.total phosphatidate.total salt and pH in soil, longitude
and latitude in geographical factors, and the average temperature of a year and the fall of a year in
atmospheric factors.

Nine populations of Aegiceras corniculatum were selected to examine the relationships between
environmental factors and genetic variation. The results indicates that the environmental factors have
signeficantly relation with 8 alleles including Aat-2A,Est-2A s Est-2B Mdh-1A s Mdh-2A Mdh-2B Mdh-2C
Mdh-2D, especially former 4 alleles. These results showed that the environmental factors which relate
with the alleles have selective pressure on the 8 alleles, and the 8 alleles have some connection with the
environmental factors.
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Table 1 Environmental variables in this study
Classification ~ Fugong Qiaotuo Chonglong Futian of Linjiawan Shanjiang Shankou of Duguansha Qinzhouguang

of Fujian of Fujian of Fujian Shenzhen of Haian of Hainan Guangxi of Guangxi of Guangxi
0,
% 4.893 2. 944 4.383 4.693 1. 440 2.217 3.478 3.738 2.514
Organ
%) Total
. (%) Tota 0.229 0.162 0.157 0. 247 0.032 0. 036 0.079 0.151 0. 065
nitrogen
0, T, P
(%) Total 0.076 0. 059 0. 056 0.122 0.014 0.021 0.033 0.036 0.033
phosphate
0,
. O 540 e 17.32 19.08  10.16 16. 94 20. 65 21.75 22.19
Total salinity
pH pH 7.3 7.69 5. 66 7.04 5.32 7.05 5.14 6. 74 7.1
E
f ) 117°55" 117°56' 117°57" 114°05' 110°33' 110°36' 109°43' 109°14 108°20
Longitude
N oo 4! ooql Sy onor or s or g7 ool ooar -
. 24°24 24°28 24°28 22°32 19°56 19°54 21°28 21°26 21°37
Latitude
Annual .
21.0 21.1 21.1 22.0 23.8 23.8 22.6 22.4 23.7
mean temperature
(mm )
1365. 1 1036 1036 1926. 7 1697. 8 1697. 8 1796. 8 1666. 9 1512

Annual rainfall
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Table 2 Correlation analysis between allelic frequenlies of Aegiceras corniculatum population and environmetal variables

Or Tn Tp Ts pH Lo La Ta Fn
Aat-1A —0.001 0.279 0.163 —0.241 0.451 0.619 0.603 —0.559 —0. 464
Aat-1B —0.024 0. 246 0. 141 —0. 289 0. 398 0. 604 0.588 —0.543 —0.467
Aat-1C 0.016 —0.257 —0.148 0.257 —0.414 —0.612  —0.595 0. 550 0.467
Aat-1D 0.016 —0.257 —0.148 0.257 —0.414 —0.612 —0.595 0.550 0. 467
Aat-1E —0.024 0.246 0. 141 —0. 289 0. 398 0. 604 0.588 —0.543 —0.467
Aat-1F —0.001 0.279 0.163 —0.241 0. 451 0.619 0.603 —0. 559 —0. 464
Aat-2A —0.167 —0.397 —0.229 0.129 —0.444  —0.782* —0.759" 0. 704" 0.542
Aat-2B —0.023 0. 246 0. 141 —0. 289 0. 397 0. 606 0. 589 —0.544 —0. 467
Aat-2C —0.001 0.279 0.163 —0.241 0. 451 0.619 0.603 —0.559 —0. 464
Aat-2D 0. 537 0. 348 0.202 0.385 —0.021 0. 629 0. 609 —0.546 —0. 326
Est-1A —0.313 —0.133 —0.063 —0.281 0. 464 0.626  —0.214 0.181 —0.191
Est-1B 0.313 0.133 0.063 0.281 —0.464  —0.626 0.214 —0.181 0.191
Est-2A —0.566 —0.719* —0.576 —0.418 —0.368 —0.389 —0.689* 0. 604 —0.076
Est-2B 0.566 0.719* 0.576 0.418 0. 368 0. 389 0.689*  —0.604 0.076
Adh-1A 0.323 0. 267 0.274 0. 090 0.193 0.481 0.212 —0.209 —0. 304
Adh-1B 0.323 —0.267 —0.274 —0.090 —0.193 —0.481 0. 21 % 0. 209 0. 304
Adh-2A 0.163 0. 145 0.107 —0.184 —0.064 0. 255 wif=0. 123 0. 024 —0. 354
Adh-2B —0.163 —0.145 —0.107 0.184 0.064 —0.255 0.123 —0.024 0. 354
Me-1A —0.111 —0.087 —0.263 0.453 0.217 —0.567 —0.208 0.313 0. 638
Me-1B 0.111 0. 087 0.263 —0.453 —0.217 0.567 0. 208 —0.313 —0.638
Mdh-1A 0.332 0.404 0.218 —0.002 0.213 0.813** 0.854** —0.731" —0.433
Mdh-1B —0.209 0.239 0. 079 —0.183 0.464  —0.117 0. 301 0. 315 0. 201
Mdh-1C 0.035 —0.446  —0.191 0.183 —0.569 —0.305 —0.145 0. 067 0. 025
Mdh-2A —0.164 —0.306 —0.107 0.121 —0.363 —0.791* —0.585 0.536 0.579
Mdh-2B 0.164 0. 306 0.107 —0.121 0.363 0.791* 0. 585 —0.536 —0.578
Mdh-2C 0.165 0. 308 0.109 —0.121 0. 364 0.792* 0. 587 —0.536 —0.579
Mdh-2D  —0.164 —0.306  —0.107 0.121 —0.364 —0.791* —0.587 0.536 0.579

® p<<0.05, * % p<0.01

2.2
C 3,
2.3
Mdh-1 s Me-1
, C D,
3
s 3 H > N o
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Table 3 Correlation analysis between environmental variables and geneticvariation indices of Aegiceras corniculatum

populations
Or Tn Tp Ts pH Lo La Ta Fn
A 0.010 —0.311 —0. 276 0.536 —0.222 —0.634 —0.188 0. 266 0.617
r 0. 494 0. 240 0.137 0. 647 —0.087 —0.117 0.268 —0.185 0.350
Ae 0.195 0. 052 —0.197 0.371 —0.179 —0. 346 —0.072  —0.057 —0.004
He 0.195 0.187 —0.201 0.431 0. 082 —0.137 0.136 —0.155 0. 047
Ho 0.196 0. 205 —0. 085 0.102 0. 009 0. 556 0.560  —0.487 —0. 344

® p<<0.05, x % p<0.01

4

Table 4 Correlation analysis between environmental variables and theexpected hetorozygosity of Aegiceras corniculatum

populations
Or Tn Tp Ts pH Lo La Ta Fn
Aat-1 0.0272 —0.0436  —0.2593 0.4194 0.0421 —0.5336 —0.2208 0.1623 0.2753
Aat-2 0.0173 —0.2295  —0.3047 0.5068  —0.1456 —0.6491  —0.2542 0.2288 0.4215
Lst-1 0. 2587 0. 3547 0.3785 0.1747 0. 2836 —0.2303 —0.2640 0. 0938 0. 0299
Est-2  —0.2022 —0.0416 —0.1602 —0.0812 —0.0684 0.0081  —0.0847 0.1684 0.1828
Adh-1  —0.2077 —0.0028 —0.4350 —0.2676 0.0753 0. 2831 0.1444 —0.1579 —0.4547
Adh-2 0. 0334 0.0611  —0.3633 —0.0144 0.0512 0.3768 0.3706 —0.4063 —0.5613
Me-1 0.1418 0.2453 0.1276 —0.3098 0. 0704 0.6932* 0.6748* —0.6189 —0.5497
Mdh-1 0.4167 0.1959 0.0038 —0.8226"* 0.1438 —0.0427 0.2756 —0.2034 0.2798
Mdh-2 —0.1788 —0.0969 —0.1162 —0.3861 —0.3921 —0.3734  —0.4481 0.4381 0.3371

® p<<0.05, * % p=<<0.01
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