Pelr R 4% 2016, 24(1): 29~ 36
Journal of Tropical and Subtropical Botany

BN E A HENETTNRIESZER

Vi, KA, M4, KR, INER, T

(BN VL 8 R 25 TR BHRATT ST S R T iR S s, ANBUKTTAEMRT TR, ANEUKITE 2B dr bl &, St/ /587K 553004)

WE: RN STMIRA 24 F R HE 15 /INBE (Berberis guizhouensis) 25 2 A% L IR AR S 2 URF A HO&E REATLH, o HCHT 41 8 1 97 2
B ASRATHITT . REETNGE— E A SR BV AT 7 1k . 45 RRW], Bt /N BERIVEIRAE A — JE 3 sl ] — MR AE
AN FE R P A AR B AR R, AR SR R H0N0.03~0.57 . WEAOKRE, B IR B MR AR R B 2 i TAE AR MR . PRI Ty
Z TR W JEREIR] AR S AL AV RAZAE B2 2 7 (P<<0.05) 0 RN RMDN FUE JERE LA AL I 7332, XA AR AT g2
MBI S FE A R TR 3R WIAE IR 5 B SRR 4R R A S5 W R e v B I — B AR A N

ReEE: HETUNGE R AR AAEY

doi: 10.11926/j.issn.1005-3395.2016.01.004

Morphological Variation of Endemic Medicinal Plant Berberis guizhouensis
Ying (Berberidaceae) from Guizhou Province

YANG Zai-chao, ZUO Jing-hui”, XIANG Hong, LIN Chang-song, SUN Ai-qun, WANG Xu-ying

(Liupanshui Key Laboratory for Folk Medicinal Plant Resource and Utilization of Western Guizhou Province, Liupanshui Institute of Biology, Department of

Life Science, Liupanshui Normal University, Liupanshui 553004, Guizhou, China)

Abstract: In order to understand the variation pattern and adaptive mechanism of endemic medicinal plant
Berberis guizhouensis Ying (Berberidaceae) from Guizhou Province, its characteristics of vegetative organs and
flowers in field populations were studied in Weining Xian, Guizhou Province, southwestern China. The
description of the floral characters was supplemented. The results showed that there was abundant variation
among different traits within a population and the same trait in different populations. Coefficient of variation (CV)
ranged from 0.03 to 0.57, and the CV values of vegetative traits were higher than those of floral traits. One-Way
ANOVA analysis revealed that there was significant difference in some flower characters among populations (P<<
0.05). Cluster analysis showed that Xiaobaiyan population formed a separate clade, which could be caused by
environment pressure selection. PCA analysis showed that there was coordinated ecological adaptation between
floral and vegetation traits in maintaining the stability of morphological structure.
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Table 1 Situation of Berberis guizhouensis populations

PRA K R, B RGHR ThEZ 1R, 1E
Ja R (R EREE). (Floraof China) Al (51
MR FE JEAE BB HAR 1012, JRA1 i
ZAETIZMARNETAMR A, RILZFR T 554
MR TERBIALE . AR, Bl E A, A
W58 32 0 B R B A R T /NBE IR IR A B AR
(I MERIBEAT GEvh o0 i, AN FRAETB TSR, BRI
BB /NBE TR A5 PR AE J A 1) 19 A8 S B L3 B A
RN T AT /N B R AR

1 W T A I

WX T B M A TEALE T B VA B, 80%
DA X g 4R 2000 m, J8 T 550X, A
BIRGASE milgth. =5 G R SR RS 1, <
1@ AR SR, JeRestdERE 782, FHE
45021800 hA Fs 3R RIDITEEREEN T2 TEZ IR
HYANE SN b, TR NEE A 11201144 H
5P H FIF(BCP). H XK BT (GIY). LHKIF
(AIP)FI/IN A 5 (XBY)VE A 7o dth 5. (3 1)

ey FEAEL g 4R (m) A5
Population Sample size Location Altitude Habitat

Fi %5 Baicaoping (BCP) 16 26°57'N, 104°28'E 2620 el EIZWE A

Alpine meadow brushwood
HZEBET Ganjiayuanzi (GJY) 10 26°53'N, 104°20' E 2415 PRI FEN

Roadside brushwood
YR Aijiaping (AJP) 6 26°45'N, 104°32'E 2370 FESUES SN VN

Roadside sloping brushwood
/WA Xiaobaiyan (XBY) 8 26°41'N, 104°40' E 2420 #5300 39k Hh E A

Roadside sloping brushwood
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Fig. 1 Morphology of Berberis guizhouensis Ying. A: Three-whorl sepal; B: Petal, showing glands and stamens; C: Vertical section of flower, showing ovules;
D: Branch, showing ripe purple-black berries; E,F: Branch, showing yellow flowers, undulated warp to reverse side of leaf.
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Table 2 Morphological traits of Berberis guizhouensis in different populations

44k Characteristics BCP GJY AJP XBY

FkiE Plant height (cm) 146.73+19.49 168.11+16.68 171.6743.65 210.88+16.48
KAZH Long spine length (mm) 33.8141.27 37.800.76 28.17+1.08 33.6340.75
FEAZHH Short spine length (mm) 6.440.51 6.0240.43 5.8340.40 9.3840.84
/K Leaflet length (mm) 22.88+1.45 20.701.36 32.00-1.59 19.88+1.67
/N5 Leaflet width (mm) 8.69:40.50 7.2040.29 8.1740.40 6.5020.42
K- Broad leaf length (mm) 78.2545.37 91.5045.18 82.1742.15 82.7542.78
K3 Broad leaf width (mm) 21.2540.63 21.1040.95 25.0040.52 22.2540.75
TEHE Flower number 15.8842.18 20.60+2.80 12.3340.42 33.1343.28
Ah#EK: Outer sepal length (mm) 2.0340.09 2.0740.05 1.9540.06 1.900.10
ShEE55 Outer sepal width (mm) 1.900.09 2.430.05 2.400.06 1.670.07
K Median sepal length (mm) 3.1940.13 3.7340.10 3.2540.04 3.1440.26

9% Median sepal width (mm) 3.0140.10 3.6820.07 3.8340.05 3.1240.24
P K Inter sepal length (mm) 5.7840.30 6.7940.16 6.4840.03 6.6040.07
P Inter sepal width (mm) 4.4140.23 5.3240.08 5.1040.04 4.8640.11
1ElK Petal length (mm) 4.8440.11 5.0240.10 5.1740.03 4.89+40.12
eI TE Petal width (mm) 3.3240.12 3.4740.15 3.7740.09 3.1940.13
1EMiK Anthocaulus length (mm) 11.7440.44 14.6940.75 12.7740.45 10.53+4.10
HEFEHK Stamen length (mm) 3.700.13 3.800.09 3.6020.04 3.7330.15
T Ovary length (mm) 3.7740.10 3.7240.12 4.1320.03 3.7720.11
TFi% Ovary width (mm) 1.430.03 1.4640.05 1.6340.02 1.6410.08

BCP. GJY. AJP fl XBY % 1. LATEEM.
BCP, GJY, AJP and XBY see Table 1. The same is following Tables and Figures.

Al —PRAEA AR P AR R R AR ARFEHT SRR R R R, ThHEA
5t PR fE [ PP A2 R R (0.53), fENK R AMEAG: /EEJERFH N B2 R R UR
PPERE R R /N0.12); e AR [T PR RE R AR e, RIS R AN (R 3). WEEKRE, &
K(0.57), MAELFKIFEREHE/N0.25). [FFE, [ FRasE TRIRIASR R R TAEE IR A TEIR
—JEREPAFRIER R R AR ZESR, I B, WS AESE R R R R (R 3).
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Table 3 Coefficients of variation (CV) for 20 morphological traits of Berberis guizhouensis

PR Characteristics BCP GJY AP XBY
Bk Plant height 053 0.36 0.12 0.28
K424 Long spines length 0.15 0.09 017 0.07
%423 Short spines length 0.32 0.37 0.24 0.30
/I Leaflet length 0.25 0.33 0.22 0.31
/NIH5E - Leaflet width 0.24 0.13 0.16 0.24
KK Broad leaf length 0.13 0.24 0.13 0.11
KM% Broad leaf width 0.12 0.16 0.07 0.10
14 Flower number 0.57 0.42 0.25 0.33
4R K Outer sepal length 0.19 0.08 0.14 0.18

A5 Outer sepal width 0.21 0.11 0.12 0.15
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AR Characteristics BCP GJY AJP XBY
fEEK Median sepal length 0.17 0.13 0.06 0.28
25 Median sepal width 0.15 0.10 0.06 0.27
K Inter sepal length 0.17 0.11 0.05 0.04
W5 Inter sepal width 0.20 0.06 0.03 0.08
{EIEK Petal length 0.09 0.09 0.07 0.09
1L BE Petal width 0.14 0.20 0.11 0.13
1eiE& Anthocaulus length 0.16 0.25 0.17 0.38
HEZE K Stamen length 0.14 0.11 0.10 0.14
F 51K Ovary length 0.09 0.13 0.07 0.10
F 55 Ovary width 0.07 0.13 0.10 0.18

3.3 NAERIBSZRAH
Xt ik R 18] AR 2% AN IRIEAT B DR 27 2 0 M R 1,
FRPE S /N U A TR I TE SR A AR 3 22 57

R4 HEA/NEER) 20 DTS VEIRTE Ja T (6148 57 ) 25 A 56

(P<<0.01), TS IFE /A JE i A AE i 2 22 57
(P<<0.05); HHFt AN RN RIS NS SEAAAE
ZZ5H(P<0.05) HARMEIRAE P IO 5 225 (K 4) -

Table 4 One-Way ANOVA analysis for 20 morphological traits of the Berberis guizhouensis between populations

PR Characteristics BCP>GJY BCPxAJP BCPxXBY GJY>AJP GJY=XBY AJP=XBY

Pk Plant height 0.975 0.958 0.277 0.998 0.714 0.901
K424 Long spines length 0.316 0.412 0.985 0.086 0.327 0.636
KMl Short spines length 0.950 0.993 0.226 0.999 0.234 0.479
/K Leaflet length 0.800 0.247 0.790 0.138 0.999 0.128
/NH-9E Leaflet width 0.673 0.995 0.106 0.780 0.807 0.348
KK Broad leaf length 0.626 1.000 0.960 0.864 0.919 0.991
K% Broad leaf width 0.953 0.169 0.583 0.152 0.498 0.668
TE¥E Flower number 0.225 0.949 0.006™ 0.320 0.610 0.047"
4pE K Outer sepal length 0.974 0.994 0.852 0.957 0.761 0.993
HNEEGE Outer sepal width 0.067 0.241 0.702 0.999 0.027 0.102
2K Median sepal length 0.349 0.999 0.968 0.730 0.300 0.982
FHE2 % Median sepal width 0.169 0.188 0.999 0.968 0.275 0.235
P K Inter sepal length 0.354 0.893 0.596 0.961 0.970 0.999

55 Inter sepal width 0.353 0.754 0.916 0.995 0.790 0.959
e K Petal length 0.817 0.811 0.999 0.997 0.912 0.882
1EMETE Petal width 0.993 0.707 0.999 0.686 0.994 0.779
1EMi Anthocailus length 0.254 0.989 0.770 0.765 0.115 0.812
HEESK: Stamen length 0.998 0.976 0.999 0.964 0.999 0.969
Thi& Ovary length 0.903 0.801 0.997 0.611 0.975 0.780
T B39 Ovary width 0.999 0.388 0.309 0.486 0.500 0.984
* P<0.05; **: P<0.01.
3.4 REHHT 3.5 BT

N TR R R AR, SR BR G EE 29254
MNEBEAT T RES(E2). SREH, HEBT
(GIV)FISLFIHAIP) EHEE e —3, BRI HHE
PRAEER/IN T A  TE R £ T 5 (BCP)
JEAETE IR FCRE B EER R EUN27. 70440 S5 RT— S0 RAE—
i, RICHEMHRERE. (e, e hasE
(XBY)JEHREBH IR T — ML 3, HHTHSCARE
o, RIAZEREMER. TEMEEZ . Te2e/.

XTEETT/NEE20 M AS MR HEAT 32 4340 BT (PCAY),
ZERRW, HI3ANE R R DTHR % 1485.11%, 2
DARFRIZ LRI ME B 551, 2FI3 3 10773
1541.25%. 33.55%741110.31% (#5). #4A%HE K T0.3
(ARl S A Y S R R DL A, SRR
TR WU R AR B S TR B LR A, B2 s
BRI AR A B R A, B3 g B
(B TR 3 B IR L (3R6) o
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Fig. 2 Cluster analysis of 4 Berberis guizhouensis populations based on morphological traits
5 HANEER RS AT RHIE A . ST K RARTTR R
Table 5 Eigenvalues, contribution rate and cumulative contribution rate of PCA of Berberis guizhouensis
TRE RHIEE RIERE (%) KTTHRE (%)
Value Eigenvalue Total variance Cumulative contribution rate
1 5.25 46.25 46.25
2 3.71 28.55 74.80
3 1.46 10.31 85.11
6 HEANEE 20 AMBAMEIRAT 3 AN FE R g B
Table 6 Loading of the first three principal components in 20 morphological traits of Berberis guizhouensis
FE 4 Principal component
PR Character Eal P P
1 2 3
FEim Plant height -0.6196 0.3381 -0.3515
KA Long spine length -0.2483 -0.3189 -0.4961
Fif2filK Short spine length -0.2563 0.0190 -0.6154
/K Leaflet length -0.5071 0.1143 0.5147
/N5 Leaflet width -0.1528 -0.1914 0.3108
K& Broad leaf length -0.6211 0.2167 -0.1119
K% Broad leaf width -0.5286 0.4799 0.3433
1622 Flower number 0.2019 0.4546 -0.5240
#hE K Outer sepal length -0.4856 -0.3759 -0.1584
AME % Outer sepal width -0.5169 -0.3584 0.3981
P2 K Median sepal length -0.4545 -0.7610 -0.1847
HE2 55 Median sepal width -0.4751 -0.4783 0.1449
WK Inter sepal length -0.7225 0.0012 -0.3090
P Inter sepal width -0.8092 0.0693 -0.1242
1M Petal length -0.7728 0.0999 -0.0187
1eHE% Petal width -0.3607 0.2407 0.4747
1EMR1 Pedicel length -0.5257 -0.2559 0.1397
HEZSK Stamen length -0.5066 -0.0615 -0.1946
Tl Ovary length -0.6006 0.3675 0.1263
T J5% Ovary width -0.3428 0.5970 -0.0729
4 HHig BERATNBEM IR S A BT 3~AM, (BEFAMRE R

W, HAhTEOH 20N, B3 XA

e

LENBE BN B TR TG, BRI IERE AR, LLRERE B0 2 Rt

fik, 7€ CPEEYE). (Floraof China) MUK (5t B, fEASKRE/NGE)E 3 FES AL R0 7T

Fr, R

MHEE) Sk RO, A ALl KRR TR E 2 B R SR AL AN

SMFAERESRENE, 5838 iz rpSHg, AR 54 H RSP S Le ], Jf4i&
JEME B ES R T (B, RSk id AT,

BikrtE
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FH—F. BT FAGE 10 IR R e B,
DRI G20 S5 1 O 2B R ] e S i T RPN R T & %
1R JIFEEE « Huetherfiff 7i R BIAE G /E S8 T WD
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REAPRRA— B AR AP AEIEAC . P AT 5
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ARy KR Sk 3 1A RE U« BRI AR H ke 1 A
FH o 171 7 Jo5 A 1) 3% A e QA 32 252 A% 2 1) 52
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e BSR40, D2 ek
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SE R AR B IE BB o R IR A 2 %, vl REA
AR ZE T IR . YNSRI KINE
PRI R, SPEREEEAE 2R, F
—PER A0S 5T B SR A SR AR 3P, 3
B o T B AR — o OB T A 2 B RS 7R
BEMNSGEME, W T RS EN46.25%, XUl
B A ) 28 B PR B FE e FR ST /N BE TR S 45 1)
e B WIE B AESEN. [, KR
BT B T I Ak Y 4 IR S 52 R 8 R I 1 R
fE V)M %, 2P wF 7t % 1 = 1 AR

(Dipteronia dyeriana) 4748 5 EAR BA — & 15t
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