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Variation of botanical morphologic characteristics between wild and cultivated
populations of Gentiana rigescens in Yunnan-Guizhou Plateau

YANG Yan', SHAO Ai-juan?, JIN Hang', OU Xiao-hong’, CHEN Mei-lan®, LIU Da-hui" %>, HUANG Lu-qi’
1. Institute of Medicinal Plants, Yunnan Academy of Agricultural Sciences, Kunming 650231, China

2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China

3. School of Chemistry and Biotechnology, Yunnan University of Nationalities, Kunming 655000, China

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
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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

ik e b M TRk WAE MK

W IR R

e ET ORT WETREM

fK H
* R WKk RE  RE  MRE

02099 -0.1155 07522 1

00263 01206 -04059° 01733 06596 06347 04526 1

00482 -0.1956 04496  -0.1823 04102 0.0341 03307 03595 1
00090 -0.1254 06717 06382 04173 01132 1

He |

i 02159 1

B3l 03068 03139 1

RS 03409 03045 02300 1

i 00289 06093 04288° 00550 1

I 03798 -0.1784 01421 01525 -0.0763 1

i 00215 -02953 0.I527 00783 -0.1977 06580 1

K 5 04844 00970 00964 01065 0.1134 07074 00295 1
A4 04240° 07001 04638 02968 05705 ~0.1584 00569 -02402 1
K 01847 07118 05101 03922 05388 00175

i 06047 02879 0.1661

SIS 0.8453° 01066 0.0325

EXIEDIE 04586 04685 07136 03899 05203 01186

T RE 03716 05760 02675

WETREMTTRE 00034 01486 03623

00362 04414 01550 01419 03154 08327 06323 07288 0.0479 06064 1
02494 01826 00694 —04416 02982 ~0.0552

00212 -04518" -0.0022 03377 -03556 1

6
B4 SC02

. Z01
55040 {(ggg(l, g

v (8

T
0 74.6 1492 2238 2984 3729

E1 AREBEFELBERSERIORER
Fig.1 Dendrogram of morphological indexes of G

rigescens from different populations

EERVEY R LA . 5 TV 410 2 AR R R
R R, FERF USRS R
Bz . R RER. MR BEE. TR A
R, AR K. i ER A E e T
Hh R A>T
24 ERBEARRESERNERS D
SRR 15 ANRIPERIEAT 3500300, iR 8
7N, 15 AR BRATTIR AL 86.444 7%, & LA

PR MAR KI5 B Hob, 2 1 FRsr s
35.081 6%, XFHAEFH PR IOE R 45 (0.398 5D,
R (0.3623). M (0.3574), K
(0.348 6). Z»Ee¥ (0312 1), KM (0.3113) %%,
2 FRAT AT 20.090 8%, it HAE FH A MR AR VR
MG/ (0.447 2D, FRm/ARKE (-0.424 8D, K
(0.3820) %55 3 3 F o v 14.314 3%, X HAEH]
PRI UG58 (0.568 1) Hb BT 5 & /M R T
JiitE (—0.544 3). MK (0337 7); 55 4 FA N
10.889 1%, AHAEFH PR IGE A (0.396 8D+
PR (0.380 7). M58 (0.360 3). #ii/HRK: (0329 3).
250 (031560 MK (0313 5); 25 5 T4 v 6.069
0%, X HAEH FIPEIRAROGE RS (0.684 6), 25
Fl (—0.501 7). B% (0320 1. M, 1%
FROY B R (P EAR AR R AL B 20 3 R
TR W2 MBS B e A, BB 40 5 B E
I W) 2 25 A T IR A AR T 5 AN E Ry
OIMT, A R R 22 R LA T A e 2K
T R mE. BRAHE. . e, i
KX 6 NMEETRIr LG R M o R E R R
(£ 5H6),
3 g

BRI EA 5 st 2R, AR R
A2 e il Ar A, HZERFEE S A AN



¢ %% Chinese Traditional and Herbal Drugs % 43 % 55 8 8 201248 A + 1609 «
F5 EEBAEREHE 15 MESERERI S M ERSHNATERERE
TableS 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
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Table 6 Characteristic values, contribution rate, and
cumulative contribution rate of G rigescens
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