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An Analysis of the Genetic Diversity of Populations Endemic
Species Tetraena mongolica Maxim. (Zygophyllaceae) by RAPD in
ORDS Plateau, China
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Abstract : Tetraena mongolica Maxim. , a monotypic genus of Zygophyllaceae endemic to China, it is an
ancient relic shrub and second-class conserved plant in nation. 7. mongolica grows in semi-arid and arid
regions of western ORDS plateau, where 7. mongolica plays an important role in soil conservation.
However, T'. mongolica is affected by a variety of factors. Its distribution is being continually reduced. Its
regeneration is difficult and it is increasingly endangered.

Random amplified polymorphic DNA (RAPD markers) provides a powerful tool for investigation of
genetic variation in natural and domesticated populations. We described the five patches genetic variation
of RAPD markers in natural, diploid sources of T'. mongolica. This is the first molecular level report of it.
Twenty-two arbitrary 10 base pair primers produced 116 amplification bands. Based on the presence/
absence bands. Shannon’s index, Nei’s index and a genetic distance matrix were analyzed. The results
showed that higher genetic diversity existed within 7'. mongolica populations. The Qianlishan patch had
higher level of genetic diversity and polymorphic loci proportion, while the Shizuishan patch had the lowest
level. The average proportion polymorphic loci of T'. mongolica was higher than other rare and endemic
species. Genetic diversity of Shannon’s index varied larger with the primers than with the patches.
Wujiamiao patch was the highest Shannon diversity (2. 617) and Shizuishan patch was the lowest one

(2.214). Nei gene diversity index was generally congruent with Shannon index. Gene diversity of
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Wujiamiao patch was the highest (0. 344) and Shizuishan was the lowest (0. 288) of all the assayed primers.

Genetic variation among patches was 13.5% of total genetic diversity and 86. 5% of genetic diversity
existed within patches. Genetic distance was also calculated. Genetic distance between Qianlishan,
Shizuishan patch and Wujiamiao patch were 0.143 and 0.152 respectively, which were the longest.
Genetic distance did not directly correspond to geographic distance.

Genetic diversity was related to higher variability of gemonic DNA of T'. mongolica population and the
higher variability was advantageous to tackle the change and choice of habitat. It was one of the reasons
that T'. mongolica became the constructive species of the area. Some degree gene flow existed in 7.
mongolica patches. It was considered to be meta-population. Meta-populations of higher genetic diversity
should be conserved.
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Table 1 Polymorphic loci and Shannon index detected with primers for 7. mongolica populations (proportion of
polymorphic loci in parentheses)
A B C D E
Primer r 1 r I r 1 P 1 r 1
OPD-02 5(0. 833) 2.094 4(0.667) 1.939 5(0.833) 2.473 5(0.833) 1.473 5(0.833) 1.650
OPD-03 6(1.000) 3.437  6(1.000) 2.872 6(1.000) 3.272 5(0.833) 2.726 5(0.833) 2.897
OPD-08 5(0. 833) 3.085 3(0.500) 2.020 3(0.500) 1.696 2(0.333) 1.122 4(0.667) 2.407
OPD-09 7(0.875) 3.503 5(0.625) 3.222 4(0.500) 2.615 6€0.750) 3.859 7(0.875) 4.392
OPD-11 8(1.000) 5.116  8(1.000) 4.942 8(1.000) 4.221 5(0.625) 3.025 6(0.750) 3.714
OPE-02 5(1.000) 3.117  4(0.800) 2.424 1(0.200) 0.654 4(0.800) 2.182 5(1.000) 3.003
OPE-11 5(0. 833) 3.063 6(1.000) 3.424 6(1.000) 3.719 6(1.000) 2.879 6(1.000) 3.447
OPF-03 3(0. 600) 1.934  4(0.800) 2.466 5(1.000) 2.957 5(1.000) 2.825 1(0.200) 0.688
OPF-06 5(1.000) 2.559  5(1.000) 2.219 3(0.600) 1.820 5(1.000) 2.395 4(0.800) 2.129
OPF-13 4(0. 800) 2.155 3(0.600) 1.708 4(0.800) 2.228 5(1.000) 3.038 4(0.800) 2.598
OPG-04 2(0.500) 1.339 3(0.750) 1.706 3(0.750) 1.830 2(0.500) 0.869 2(0.500) 0.908
OPG-15 6(1.000) 3.085 6(1.000) 3.484 5(0.833) 2.987 6(1.000) 3.108 6(1.000) 3.215
OPG-16 7(0.875) 4.654 5(0.625) 2.857 4(0.500) 2.420 7(0.875) 3.195 7(0.875) 4.066
OPM-13 2(0.500) 1.841 4(1.000) 2.458 3(0.750) 1.668 4(1.000) 2.664 4(1.000) 2.692
OPO-02 4(0. 800) 1.575 4(0.800) 1.697 5(1.000) 2.107 3(0.600) 1.271 5(1.000) 2.904
OPO-04 3(0.750) 1.034  2(€0.500) 0.425 3€0.750) 0.907 4(1.000) 1.832 4(1.000) 2.201
OPO0-10 3(0.750) 1.856 3(0.750) 1.706 4(1.000) 2.308 3(0.750) 1.538 3(0.750) 1.626
OPO-19 6(1.000) 2.851  6(1.000) 2.595 6(1.000) 2.066 5(0.833) 1.899 5(0.833) 2.696
OPQ-01 3(0. 600) 1.977  4(0.800) 2.339 4(0.800) 1.901 4(0.800) 2.373 5(1.000) 3.021
OPY-07 3(1.000) 1.748 3(1.000) 1.512 3(1.000) 1.501 3(1.000) 1.684 2(0.667) 1.344
OPY-10 3(0. 600) 1.711  4(0.800) 2.406 3(0.600) 0.967 5(1.000) 2.169 5(1.000) 2.931
OPY-18 7(0.875) 3.929 7(0.875) 3.223 4(0.500) 2.403 4(0.500) 2.572 5(0.625) 3.039
Total 102(0. 879) 98(0. 845) 91(0. 785) 96(0. 828) 98(0. 845)
Mean 2.567 2.438 2.214 2. 304 2.617
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2 Nei

Table 2 Gene diversity of T. mongolica populations estimated by Nei’s index

Primer A B C D E Ht Hs Dst Gst
OPD-02 0. 351 0. 341 0. 429 0. 220 0.279 0. 369 0. 324 0. 045 0.122
OPD-03 0. 385 0. 327 0. 365 0.313 0.329 0.407 0. 344 0.063 0.155
OPD-08 0.427 0.288 0.228 0.150 0. 329 0. 330 0. 285 0. 045 0.136
OPD-09 0.292 0. 284 0.231 0. 339 0.382 0. 366 0. 305 0. 061 0.167
OPD-11 0. 449 0.428 0.416 0. 260 0. 322 0.407 0.375 0.032 0.079
OPE-02 0.433 0. 336 0.092 0. 289 0.411 0. 398 0.312 0. 086 0.216
OPE-11 0. 352 0. 386 0.432 0. 313 0. 400 0. 409 0. 377 0.032 0.079
OPF-03 0.272 0. 344 0. 405 0. 381 0. 099 0. 354 0. 300 0. 054 0.151
OPF-06 0. 331 0.273 0.250 0. 306 0. 284 0. 305 0. 289 0.016 0.052
OPF-13 0. 289 0.230 0. 300 0.419 0. 366 0. 368 0.321 0. 047 0.128
OPG-04 0. 318 0. 385 0.422 0. 185 0.197 0. 397 0. 301 0. 096 0.242
OPG-15 0. 337 0. 394 0.343 0. 344 0. 365 0. 380 0. 357 0.023 0.061
OPG-16 0.473 0.276 0.236 0. 303 0. 394 0.363 0.336 0. 027 0.074
OPM-13 0. 318 0.426 0.277 0.473 0. 480 0.442 0.395 0. 047 0.106
OPO-02 0. 206 0.226 0.271 0.161 0. 395 0. 359 0.252 0.107 0.298
OPO-04 0.148 0.052 0.130 0. 287 0.368 0.234 0.197 0. 037 0.158
OPO-10 0.321 0.292 0.392 0.252 0.271 0.392 0. 306 0. 086 0.219
OPO-19 0. 305 0.272 0. 206 0. 200 0. 304 0.283 0. 257 0. 026 0.092
OPQ-01 0. 280 0.032 0.246 0.324 0.415 0. 366 0.317 0. 049 0.134
OPY-07 0. 340 0. 330 0. 328 0.375 0. 319 0.412 0. 350 0.062 0.150
OPY-10 0.233 0. 331 0.111 0.273 0. 400 0.339 0. 269 0. 070 0. 206
OPY-18 0.379 0.291 0.236 0.258 0.299 0. 314 0.293 0021 0. 067

Mean 0. 338 0.312 0.288 0.292 0. 344 0.363 0.314 0. 049 0.135

H is total gene diversity, Hs is gene diversity within populations, Dst is gene Diversity among populations, Gst is

gene differentiation coefficient
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