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Variation of botanical morphologic characteristics between wild and cultivated
populations of Gentiana rigescens in Yunnan-Guizhou Plateau
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Abstract: Objective To study the morphological differences among the different populations of Gentiana rigescens in
Yunnan-Guizhou Plateau and provide the basis for the genetic diversity and breeding of G rigescens. Methods Using field survey
sampling, 15 morphological traits of the roots, stems, and leaves in G rigescens from 27 populations were observed, measured, and
analyzed. Results There was a certain morphological variation among the different populations, different habitats within the same
origin, and different individuals in the same population, of which leaf number, plant biomass, plant height, branch number, and other
morphological indicators showed a large variation. Correlation analysis showed that there was a significant or highly significant
positive correlation between the root number of plants, root diameter, and dry weight of crude plant root and the number of branches,
leaf number, and leaf dry weight in the aerial part. Cluster analysis showed that 27 populations of G rigescens could be divided into
four groups. Group III mainly distributed in the Western part of Guizhou and central south of Sichuan, which was more suitable for
high-yield varieties as breeding material. Principle component analysis showed that leaf dry weight, root dry weight, root number,
branch number, plant height, and leaf length were the major factors which could cause the phenotypic difference. Conclusion G
rigescens has the rich genetic diversity and the phenotypic variation extent of the roots is the greatest. The branch number, leaf number,
and leaf dry weight of G rigescens should be taken into consideration in screening high-yield G rigescens germplasm.
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Table 1 Locations of populations and habitat characteristics of samples

JE R RAEH 1 JERERM 4% &g R /m LRSI
YNOI PRGN iigas 27°08' 103°00’ 2 660 FARIART
YNO2 ~EKHEAAL 5223 25042 100°06' 2783 FARIAR T
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Table 2 Phenotypic variation among different populations of G. rigescens in Yunnan-Guizhou Plateau
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Table 3 Phenotypic variation of G. rigescens populations from different habitats
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*shows a significant variation (P < 0.05), **shows a highly significant variation (P < 0.01)
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Table 4 Correlation analysis among botanical morphologic indicators of G. rigescens
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Fig. 1 Dendrogram of morphological indexes of G.
rigescens from different populations
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Table5 Loading dose and common degree of first five principal components in 15 morphological traits
of G. rigescens from different populations
ok L)
1 2 3 4 5
PhiEr 0.2615 —-0.314 4 -0.117 3 0.380 7 0.0770
I3 B 03121 0.183 1 —0.134 7 -0.2557 03201
EV 0.249 5 0.2173 —0.095 2 0.3156 -0.5017
RERIS 0.1590 0.146 3 -0.087 3 0.396 8 0.684 6
A 0.255 4 0.245 0 -0.127 6 -0.274 9 —0.240 6
G -0.1259 0.3820 0.3377 03135 0.008 7
5 0.005 3 0.071 8 0.568 1 0.360 3 -0.1376
G/ 58 -0.1518 0.447 2 -0.0719 0.084 7 0.109 8
R4 0.398 5 0.054 8 0.080 5 —0.087 9 0.051 8
K 0.348 6 0.220 5 0.1387 -0.0753 0.103 9
R 0.3113 -0.300 1 0.229 4 —0.048 3 -0.0353
[ NETRIESIS 0.079 7 —0.424 8 -0.222 6 0.329 3 -0.0220
EL RN 0.357 4 0.117 8 -0.123 1 0.189 8 —0.227 4
Tt 0.362 3 -0.0386 0.2322 —0.164 5 0.038 6
M bR/ R T R 0.005 1 0.2249 -0.544 3 0.1859 —0.118 0
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Table 6 Characteristic values, contribution rate, and
cumulative contribution rate of G. rigescens
characteristic factors

FRAEDR T dfE(E DIk /% BBDTERE /%
1 5.2622 35.081 6 35.081 6
2 3.013 6 20.090 8 55.172 4
3 2.147 1 143143 69.486 7
4 1.633 4 10.889 1 80.375 7
5 0.910 3 6.069 0 86.444 7
6 0.712'5 47499 91.194 6
7 03519 2346 1 93.540 6
8 03384 22558 95.796 4
9 02215 1.476 7 97.273 1

10 0.1659 1.1057 98.378 8
11 0.1279 0.8527 99.231'5
12 0.053 8 03589 99.590 4
13 0.039 3 0.2617 99.852 1
14 0.012 1 0.081 0 99.933 1
15 0.010 0 0.067 0 100
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