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HE 4RI I ( Gentiana rigescens Franch.) & 7 % AR PEFF 3 S48 R AR 42 63 0 5 ik . RESH T = d e 477 #AR
19 ANHEAR I | 45345 S AR IS RS AT B R i =R/ F & T RIARSEA R T RIFN ., ERET4TTH
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AR # (D=1.00£0.32) 4 5 42 &3 F 5 54K = B BB 5 6 0F 0 & (D=1.2420.14) , B EBE W AR A R £ F 0 (CV=
11.02%) , & sm AP R o Ak s = -=)2 547 (PLS-R) 5 4k 5 s = - ) 51 57 (PLS-DA) K3 M 88 & T % AFTE 4
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BB T M 5 AR & A IR S FA R (VIP>1.00); 2300 48 & #2455 &, T RSB TRIUEMRSE T FF
FoAR B HAL ZEARAE 54 B 5 A BT B oK 3SR 3TARSRMIRAR & 78 ARARAE ) o

KFER AR R A S AR B R AR SRR T

Phenotypic Diversity Analysis and Comprehensive Evaluation
of Wild Germplasm Resources of Gentiana rigescens
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*Institute of Medicinal Plants, Yunnan Academy of Agricultural Sciences, Kunming 650200)

Abstract: The purpose of this study was to explore the phenotypic diversity of Gentiana rigescens Franch.
ex Hemsl and establish a comprehensive evaluation method for excellent provenances of the species. The phenotypic
datasets of 19 traits in 477 individuals from Yunnan province were collected. The Shannon-Wiener diversity index,
principal component analysis, membership function, and partial least square were used to evaluate the provenances of
G. rigescens Franch. The value of Shannon-Wiener diversity index (/') of root, stem, and leaf traits of 477 individuals
ranged from 1.59 to 2.06. At the several traits such as root diameter (/'=2.00) , stem diameter (F'=2.00) , root/
biomass ratio (H'=2.02) and root water content (H'=2.06) , the highest /' values were observed. The dry weight
of aerial part of plants showed the lowest H' value (H'=1.59). The plant traits of G. rigescens Franch. which was
from different geographical regions were significant differences (P<0.05). Notably, the root yield traits value of
G. rigescens Franch. from southern Yunnan was significantly higher than those in other distribution areas (P<
0.05). Based on the comprehensive evaluation value (D value) of phenotypes, the D value of 477 G. rigescens

Franch. ranged from 0.50 to 2.45. The individuals collected from western and northwestern Yunnan (D=1.17+
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0.03) and southern Yunnan (D=1.19+0.37) had higher comprehensive evaluation value. Meanwhile, the D value
of the individuals collected from central Yunnan (D=1.00+0.30) and southeastern Yunnan (D=1.00+0.32) were
lower. The Yunxian population had the highest comprehensive evaluation value of plant (D=1.24+0.14) , and
small differences in traits among individuals within the population (CV=11.02%). It suggested that individuals of
Yunxian population were excellent provenances. Through the analysis of PLS-R and PLS-DA, it was found that
root fresh weight, root dry weight, dry weight of plant, branch number, fiber number, dry weight of aerial part, stem
diameter and leaf length (VIP>1.00) were the key traits for the discrimination of good and bad provenances. And
the environmental factors such as soil properties, precipitation during plant growing period and average
temperature in the driest season were closely related to the high yield traits of G. rigescens Franch.(VIP>1.00). The
higher content of sandy and the lower content of clay in soil, drought and high temperature might lead to reduce of
root fresh weight, dry weight and root number. The higher precipitation in April, May and November was
observed with positive effects at root-relates traits.

Key words: Gentiana rigescens; phenotypic diversity; membership function; comprehensive evaluation;

environment factors

1 ¥ 0 ( Gentiana rigescens Franch.) R 8 A2,
SRR 2 R IR F 2 A . B 2
b & i DA I I8 Sk DRk v 2 8 i R R, T
Gt H 2 IR R 7 KB AR 38 0, H G250 4575 5K
17 £ 1A 8~10 J7 i (http: /www.agri.cn/) 2 o AR
S A AR [ s L ) 24 2 7 VR IE A L AR
BCR LB IR TR R AR K Sy ) L R AR
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FFA MBI 7 DRI S T R B AR A A
FTGEIEPEHT , 76 25 AR 58 R ATh Rz S 1 R
TE 10 MR AR X 5 2 25 MO R R A UACER
X HEH AP EA EEAENS RS

TRV AR anfol By U0 R A RPN 45
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il B, R 8 PRE (Membership function) 454 AL
4343 B (PCA, principal component analysis ) A8 &
R AT R, T IR bR AT S AR R
PERARFHIE A0 RFMRZE S PP AR AR
A PERAE A o S SRR ik R
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L AR R F 2L ME (VIP, variable importance in
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Table1 Collection information of 477 samples of Gentiana

rigescens Franch.

Hi's R SKEEH X BERE
No. Population Location of sample collection Regions Sample size

1 NLL BRRILYTK =Nl 10
2 LLS R 2E T TEPEL 10
3 LF payta] M b=l PG 7
4 CYW Rk L 19
5 CNS BB JEH 20
6 CNZ o AR L 20
7 CDL 2B IRk JEHH 20
8 CLX = MR pEE 19
9 YYX PNTRRCST| JEH 20
10  YHD L~ BRI pEE 20
11 YiZ M REITINX JEH 20
12 KQzZ R X e 19
13 KPA s ERIEEX JHH 40
14  KXK ey L RS K| G 20
15 KLZ = IR JHH 57
16 KXS = B S i L 19
17 HIS LMK JHF 20
18 HGJ P ECEARCI 1| biENE) 18
19 HMZ PNEEAREJ= T 20
20 WXJ = SCIL M PLRM 20
21  WPB ZFSCILEE TLARE 19
22 WQC A SCIR L PLRM 20
23 WXC 3L P PLARE 20

W S B, REAR TR 2 R R4 T MRS At
T2 HEE (80 CHM T ) PR H i ; A EC ik —
PO AE 5K AR A IR BRI 2 5 A =5
FHE AR PR bR R RIGE s — 26RO an s .
PO =M / i T R B =i T / s T
M6k e =AR 8 / b3R5 8 5 M K = (A fif
R ) /AREE E < 100% ; M FR E=nH / b5
122 WEEFHERE AU 5615
R F LAY A KR, TR kA K
9 (4-12 ) kS . Hip 3 Sk & %
PR F He 5520, Hofth 4 198 R4 ke U5 B 220K
U A Vb R B0 0 (http - //www.nedc.ac.cn/) H
A B 4 (V1L 5 A 7 5 0 3R 5 s
Worldclim P $243t (https : //worldclim.org/) ; ¥135%
T 5K 2,

1.3 HESIT A

IR AR PR HEZE Yo B TR AR

ER G, 25+ 25 (CV, coefficient of variation)
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Table 2 Environment factors be used in the study

IES 7 ] Hfir

Classification Factors Abbreviation Unit
14K Elevation Wk Ele m
13 ¥ 0~10 cm +-HE BB & it Pyo mg/kg
Soil factors  10~20 cm +HE S & P mg/kg
20~30 cm 38 B 5 Py mg/kg
Fd gt Aty Sand %
R MR A Clay %
RIZ IR Silt %
RIZ LHANS & Toc %
)2 1 R L PH —
F2 LIS E Bulk g/m’
SRR T 4-12 A VHFEKE  Prec04~Precl2  mm
Climatic 4-12 AP K PA%RST  Srad05~Srad12 kJ/m*/day
factors 4-12 APH9RE Tave0d~Tavgl2  C
AP HTIE Bio01 e
S H B Bio02 e
SR Bio03 —
i R R i Bio04 —
T H iz Bio05 «C
Fei% H iz Bio06 C
I A 72 Bio07 C
e in e S Wi Bio08 C
e e AR Bio09 .
Tl Biol0 .
R Z PR Bioll 0
AR R K Biol2 mm
it A K Biol3 mm
I T H oK Biol4 mm
IS e R Y Biols —
I MR K Biol6 mm
I TR R Biol7 mm
IR K Biol8 mm
IV 7R K Biol9 mm

FHTPEAN PR R B 00 2 HORE B, 3545 2 A 45 %
(H', Shannon-Wiener diversity index) F T - # 1H Ji
JH 19 AR By AT

e IH R AR 25 G0 - 1 e TR A PRIk
S PREUE , B S 255 F U g SR S S R
AEE, S5 AT 19 APRIR 1 s s eR AR 5 R
TR R AR EWERIR I ZR AP

A3 BT 5 D e /N —3f- 01 ) (PLS-R , partial
least square-regression analysis) 73 #T FH F 3 #7122 i
(AR E DG ER e/ N —3f-HI51 734 (PLS-DA, partial
least square-discriminant analysis) F F A~ [7] 1 i (14
X rIFE 7228 45 T 40 B T i e e A )
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PRI ORI 19 MR BB RS IA ST T S AR G
43 M7 Hi IBM SPSS Station 25.0 52 %, ; Fi 443 #r34 H
SIMCA 14.1314.,

2 HER59H

2.1 HEBMERERFERERNEIRERS T

XF 477 BRELE A 19 R IEA T SE T, S5 25R
TR (FR3) , HIMRAR 25 i PRaE 4 Z R 1R B0
FEl o 1.59~2.06 , JLAARDHL 0K AR 5T HE AR 25 7K
HEXS A R, MR AL Z R PE R 802 >2.005 3L &R

&3 EEB1OMEROSIT S

TH G Z R BOHXTRAIR, o 1.59; i85 Z Ak
FEESE T A S R Tl IR o G U5 R TR 2 AR AR

B o MR IR e I 32 24 AL, FLP R IR Y
ST B R ZBOEOR A (P,~Po ) AR £ (4 P
A3 ATAE 0.23~0.33 em Z 1], MK B0l 46 b 4 A 7E
8.90~13.65 cm, MR AL F- L H 5.00~12.00 4%, AR fif 7 3=
B 0.93~2.64 g, T H FEAF 0.33~0.99 g Z [A],
FOARA BBl 78 Bl M 11.04~31.10, M35 1 =25
FiI24 0.20~0.39, #i3ef b AR 43 A1 7E 0.25~0.64 Z [,
Fr KA AT TE 56.49%~67.51% 2 [A] .

Table 3 Statistical analysis of 19 traits of Gentiana rigescens Franch.

[E2N ¥iE brifE2E R AL V4531 %X Quartile /MA BRME B2
Traits Mean Standard deviation = Median P P Min. Mix. H
ML (cm)RD 0.28 0.07 0.27 0.23 0.33 0.12 0.50 2.00
K (cm)RL 11.87 4.46 11.00 8.90 13.65 3.50 29.70 1.98
e FB 9.51 5.55 8.00 5.00 12.00 1.00 35.00 1.92
Hfif 7 (g )RFW 2.14 1.84 1.62 0.93 2.64 0.23 10.79 1.69
T (g)RDW 0.81 0.73 0.60 0.33 0.99 0.07 4.90 1.69
HAR K SRL 25.00 22.02 18.98 11.04 31.10 2.73 207.50 1.66
ML L RBR 0.31 0.13 0.28 0.20 0.39 0.08 0.78 2.02
M5 L RSR 0.51 0.40 0.39 0.25 0.64 0.09 3.50 1.70
ML 7K 4k (%)RWC 61.57 8.59 63.18 56.49 67.51 26.09 84.83 2.06
FRiE (cm)PH 24.65 11.54 23.30 17.20 30.55 2.50 87.00 1.97
2541 (ecm)SD 0.21 0.06 0.21 0.17 0.24 0.10 0.61 2.00
MR/ 250 PS 119.08 52.71 112.15 86.33 142.61 7.11 435.00 1.94
PR / i B TE PD 17.66 11.32 15.43 10.97 21.18 0.93 116.50 1.77
I3 EE BN 2.88 221 2.00 1.00 4.00 1.00 14.00 1.82
K (em)LL 3.52 1.12 3.27 2.83 3.93 1.83 9.53 1.86
58 (cm)LW 1.02 0.34 0.97 0.80 1.17 0.40 3.87 1.86
b Zi e8! 3.57 0.86 3.48 3.03 3.91 0.78 8.43 1.90
M 145> T 5 (g) ADW 1.93 1.77 1.44 0.96 235 0.10 19.41 1.59
T H (g) PDW 2.75 227 2.10 1.39 3.32 0.17 22.47 1.68

RD: Root diameter; RL: Root length; FB: Fiber number; RFW: Root fresh weight; RDW: Root dry weight; SRL: Specific root length; RBR: Root/
Biomass ratio; RSR: Root/Shoot ratio; RWC: Root water content; PH: Plant height; SD: Stem diameter; PS: Plant height/Stem diameter; PD:
Plant height/Dry weight of aerial part; BN: Branch number; LL: Leaf length; LW: Leaf width; LI: Leaf index; ADW: Dry weight of aerial part;

PDW': Dry weight of plant; The same as below

22 ARMERFEZENRBEZER

T HRE R JE R TR AR JE P FIE PR A
PRI MR AR TR MR, AT 2 AN () e, AR Fe T
MR 22 500 2, 19 MR Fp BRI F5 500, ik
PEIRTEA [ X (5] 15 52 B0 1 A ik 2 1) 22 57 (P<0.01)
(4). REHEHHIX AHEARAR 25 IR A S
IRIRAR o VR AR o b DX R IR AR b 1384 T3 %
SR THEYME RS R AR SRR
SO R T I SE RN R SO R R K
PUAETE VG SR PG . AROR AR E AR T E AR L
SN AN =N =TS I 7 =160 M o = L (R N

(B IR TE R B IX

2.3 EEXEMREEIEN

231 HEXMSH E RS 19 R E 2 A E
FERE AR . AHL(RD) MR (RL) MRE(FB) Y
M e F (RFW) Fl T 5 (RDW) 52 B i 3% 1FE A 56 (P<
0.01) , J2 T i JIH 245 FH A7 7 o B i 17%) 2 B2 ) i [
+, Bk (PH) ZEHL(SD) A4 3280 (BN) 5 _EiRAR
PEPR A S A S 0 TE A DG (P<0.01) , 5 78 AEL AR
R HEDH: 2243 R AT e R e IR AR = 7 P R ik
A B 48 8 (LD 55 b (RSR) FIAR T (RBR)
LM 2 17K 56 (P<0.01) , 2 WA ] iH-JE B4 Ak
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Table 4 The comparison of 19 traits among Gentiana rigescens Franch. germplasms from different areas
PRAR TP S E PG G T THARE Fii
Traits Western and Northwest Yunnan Central Yunnan Southern Yunnan Southeastern Yunnan F value
HH (cm)RD 0.25+0.09 0.28+0.07 0.32+0.07 0.28+0.07 6.77"
R (em)RL 15.5445.50 11.23+4.25 14.27+4.32 11.37+3.83 15.45™
WA FB 6.15+4.13 9.50+5.28 9.22+5.74 10.87+6.40 5.06"
Hfif T (g )RFW 2.04+2.15 1.92+1.62 3.37+2.56 2.13+1.55 10.80"
T (g)RDW 0.61+0.65 0.74+0.65 1.19+1.07 0.90+0.63 7717
LEARE SRL 45.68+35.19 25.42422.01 20.65+16.06 19.46+15.03 11.06™
MR L RBR 0.23+0.11 0.31+0.14 0.39+0.12 0.27+0.11 12.85"
M7 RSR 0.33+0.22 0.52+0.42 0.71+0.47 0.4120.25 8.83"
ML K 4 (%)RWC 69.7+5.28 61.70+£7.71 65.56+8.41 55.31+8.80 31.217
Fh#s (ecm)PH 25.00+11.07 22.73+11.61 31.10+12.98 27.41+7.49 11.12™
ZH (ecm)SD 0.29+0.10 0.20+0.05 0.210.05 0.21£0.05 19.76™
PR / ZEHPS 96.28+42.94 111.42+52.71 148.34+53.55 135.72+42 4 13.44"
PR/ -+ PD 18.56+14.81 17.16+9.63 24.77+18.47 14.09+6.00 11.207
SR BN 4.37+2.91 2.94+2.27 2.00+1.36 2.81+1.91 7.56"
K (em)LL 5.88+1.71 3.36+0.96 3.75+0.81 3.20+0.52 62.92"
M5E (cm) LW 1.65+0.49 0.97+0.25 1.15+0.41 0.89+0.22 5427
S22 3.78+1.22 3.55+0.90 3.38+0.59 3.70£0.70 223
i 3T H (g) ADW 2.16+1.81 1.76+1.50 1.87+1.75 2.59+42.49 491"
A (g)PDW 2.7742.29 2.50+1.95 3.06+2.68 3.49+2.91 450"

PEARBE R T AR UE DS , #3205 P<0.01

The traits' value in the table is Mean+SD, ** means P<0.01

RD HCRE
RL [**E& Correlation index
Rl—RE LR 1.000
RDW [## ## 0.800
SRI [ #% 0.600
RBR |##* sk e ok ke 0.400
RSR [#* %% &% & k% 0200
RWC | * *%  kE kE % 0'6{}0
PH [k e s ek sk ek ok sk -
S |k % ko ok ok d% ok kEE -0.200
PS [# s % ek ek ek %k ko Kok -0.400
PD| * R kR RE kE Rk Rk K s’gi: *k -0.600
BN [ o ek ek ik sk wk ok o+ xR -.0.800
LL #% % &% ok ok RE ** 1,000
LW |k % *k EE ok ok kk ok # [ y
LI|** # Hk k% Ek Kk ok EEE] *#]
ADW [#5 #0800 BE ke ok 54 [k ok ok BRER £ 43 %
oW e+ SEEECINE <« BN +o [ = v+ &
Q@ R AN ST LR ELFOI Y |/
Q-QQQ@QS)%Q-QSJQSQQ:‘Q% PEPFTVTVIP
FEAR Traits

*F78 P<0.05,** /R P<0.01, F[A]
*means P<0.05 and **means P<0.01, the same as below

B 19 MR E A K S A
Fig.1 Correlation analysis between 19 traits
232 ERSSH EeIEH AT R AL
SRR OCHE , S R BIPEA HE bR 2R T R 4 AR
ARMFELAMR IS L AT, PL19 MBIy X A8
AT BT 08T o T AE R R (3R 5) A ek al
FEBCR 6 > TR, 45 1205 6 T MR (E 200

5.870.3.088.2.030.1.735,1.342 #11.022, 23t vk
2R 79.41% , W ARER KIS HERIG .

TR AR A S AT A 1 AR
oy FEAFEE MREEEE MR T L AR AR K
A L BT E e, AR S 2
A7 B AR DG B AR A PEIR 5 26 2 32 g0 3 2 i o
LU FIAR S L , S5 AR MR AR 40 Joa 43 T S 6 A OG5 55 3
F B ) F B R R /2R AR T
A 3R, SR S S R R A K R b
TR AT 5% 5 50 4 TRy BN ZEML K
mgE, AOER TR ZE IR ASRHIE 55 5 FE S
HOAHFARAS | BB T MR BT AR s 265 6 o A
M AR T A R SE e S oAk
233 ZEESSHT 6 F RS R
70.41.0.21.,0.14.,0.12.0.09 1 0.07, 254 19 4~ Motk
(155 J& R ESAELNT 477 AR AR BRI T 275 P
(DAE) (32 6) . Giil R, A 1550 1.03, 15
VU S E PG AL S R L 2R 5 PE A B A s (1.17+
0.33F111.19+0.37) , PArEL53 51120 1.07 F1 1.06 5 FELH AN
TEL 25 B A SRR A (1.00£0.30 11 1.00£0.32) , FRAYE
B0 0.91 F10.94.,
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234 JE BEAE MR D 1B 2 S R B S o R
(F2), R H =GR B2 7KIE (LF) 1 g iHPF
Ay YA 8 (D=1.24+0.14>1.03 ) , HJ& 7 P A~ ]
AR S BRI (CV=11.02%) , F W% a2 Bk fk
PERAE B H AR 22 5/, ST N (WPB, D=
1.13+0.44, CV=38.74%) . 213 4~ |H (HGJ, D=1.32+

F5 EEB1IONMERMEERSDINER

0.55, CV=41.48%) . B2 W] 5 f1) (KXS, D=1.25+0.37,
CV=29.86%; KXK,D=1.08+0.31, CV=28.77%) J&IT.
P 7K (NLL, D=1.26+0.48 , CV=38.47% ) % Hh % 5 (1)
FE & BB BEA AR DS (>1.03)  (HHAR 7 R
WK, R BRI PRIR 22 7 K

Table S The principal component analysis for 19 tratis of Gentiana rigescens Franch.

AR 7% F 52 F 53 F o4 F TS5 F g6
Traits PC1 PC2 PC3 PC4 PC5 PC6
HUHLRD -0.147 -0.037 0.016 -0.088 0.748 0.033
4 RL -0.013 0.013 -0.044 -0.074 0.073 -0.011
W FB 0.278 0.140 -0.027 -0.058 -0.338 0.013
Hifef 5 RFW 0.166 0.118 0.007 -0.045 0.043 0.028
5 RDW 0.158 0.124 0.000 -0.019 0.005 0.005
AR SRL 0.003 -0.028 -0.025 -0.078 -0.322 -0.020
HRJF L RBR -0.013 0.351 -0.051 0.048 0.024 0.039
M L RSR 0.000 0.356 -0.036 0.039 -0.023 0.058
7K ERWC 0.076 -0.007 -0.003 -0.097 0.027 0.051
¥k PH -0.028 -0.061 0.391 0.029 0.095 0.037
2501 SD -0.015 -0.094 -0.207 0318 0.214 0.125
Bk / ZEH1PS -0.040 0.007 0.524 -0.078 -0.050 -0.024
¥k / #b FTE PD -0.089 0.228 0.272 -0.014 -0.209 0.003
JYEEBN 0.238 -0.036 -0.050 -0.047 -0.195 -0.049
K LL -0.060 0.099 0.029 0.527 -0.114 0.172
5% LW -0.032 0.031 0.038 0.471 -0.169 -0.482
IEFR %L LI -0.027 0.072 0.018 0.080 0.003 0.703
M35+ 5 ADW 0.191 -0.130 0.056 -0.044 -0.059 -0.043
45T PDW 0.199 -0.061 0.043 -0.041 -0.044 -0.032
FRHEEE 5.870 3.088 2.030 1.735 1.342 1.022
Ji 253k % (%) CR 30.90 16.25 10.68 9.13 7.07 5.38
I DTk (% )CCR 30.90 47.15 57.83 66.96 74.03 79.41
E: Eigenvalue; CR: Contribution rate; CCR: Cumulative contribution rate
F6 AEMIEFRIFTEALEHERDESIT
Table 6 The statistics of D value of Gentiana rigescens Franch. in different areas
EiEtan PGS E P EH ™ HARR FFAFE
Index Western and Northwest Yunnan ~ Central Yunnan Southern Yunnan Southeastern Yunnan All samples
SF-Y4{H Mean 1.17 1.00 1.19 1.00 1.03
brifE2z SD 0.33 0.30 0.37 0.32 0.32
F 37 1 Median 1.07 091 1.06 0.94 0.95
f2/]ME Min. 0.80 0.55 0.53 0.50 0.50
K AE Max. 243 225 2.20 2.45 245
BRFE(%)CV 28.00 30.30 31.42 32.21 31.38

234 REMIEMRSEST RIS
5 A (T top 5% ) 517435 AR A1 U top 5%)
(GR7), LAt 19 MEAR g X2 i, 258 i die /N —3fe
) 53T 2 L ) (IR 2 5

PLS-DA 47 s =45 44 5 (R 557543 561G
(Ol PR 25 S K L PRIZLRE S B 5 1K 43 (JET 3A)

Bioplot K] (& 3B) i /s AR £ bk &7 ZEM oAl it
KA 2B MR e H T IX A5 40 B m A Bk
f / M b R AR U AT T X 35 o B IR A4~
. FIRAS A EEMEG R VIPAE, 45 8 8
7~ (B 3C B ITHEN ) , AR 8 (VIP=1.30) > -5
(VIP=1.29)> L # K (VIP=1.24) . & % T+ & (VIP=
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1.24)> A0 (VIP=1.16)>H%L (1.15)>H |64+ 5
(VIP=1.14)>Z2H1 (VIP=1.04)>H K (VIP=1.00) , |-i&
PEIR VIPAE>1.00, B 1E R DX 25 Tl R B R
SE G RIS LR R I, 25 AT 5 A R s AR
FRIEN AREEER MR ST A R b
b EBA T R S B R, BRI BB
b RIER SREE S TE IR, L
477 R IR ZR50F5r DIECR YR &, 19 PRIRA X
AR 3N Y5 X0 fre /D —3fe B AR (PLS-R) .
I Fra PR PLS-R 5 VIP 4341 s (F 4A) 4R
W (VIP=1.71) MR TH(VIP=1.63) 2% T (VIP=
1.52) MRE(VIP=1.31) 1 34T 5 (VIP=1.29) &
SR (VIP=1.27) X} DR 0 BTk e K, A8 5t VIP
HIIRF 1.00(E4B) . BE FikAR ol X, B 258
GV DR Y, TR ST AR Y 5 25 5 B OR 6 Pk
RE DM R KA, PLS-R LAY Je i@ R R=
0.925, 315 #i% 22 (RMSEE ) K 3¢ X B 1IF 4 )7 H i
2 (RMSECV ) 4351147 0.089 #10.095 ([&] 4C ) 5 % FHi30l]

&7 DEZES (top 5%)5 DERIK (top 5% ) HITER

BRI HEFT 200 Y B A H 2 AR B, AR o A X
B (1 4D) , W] 6 RS I B B I 25
BVFI IR AR
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o
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s
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Dffi D value R FRE) CV
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The value of LF population can be found in the red dashed box

E2 DERHEZERAHERBKTHEL
Fig.2 The variation of D value and CV at population level

Table 7 The samples with the highest D value (top 5% ) and the lowest D value (top 5%)

D{E 5 top 5% The top 5% with the highest D value

DE A top 5% The top 5% with the lowest D value

i [ ) i Dfg 5 ' Jr I i DfE liwes
No. Population D value Code name No. Population D value Code name
1 WPB 2.45 WPB-11 1 KLZ 0.67 KLZ-03
2 NLL 2.43 NLL-07 2 KLZ 0.67 KLZ-11
3 YHD 2.25 YHD-06 3 KLZ 0.67 KLZ-14
4 YIzZ 2.20 YJIZ-11 4 WQC 0.67 WQC-15
5 HGJ 2.20 HGJ-13 5 CDL 0.66 CDL-04
6 HGJ 2.19 HGJ-18 6 KPA 0.66 KPA-13
7 HGJ 2.13 HGJ-10 7 KPA 0.65 KPA-36
8 KXS 2.09 KXS-05 8 WPB 0.65 WPB-09
9 CNS 2.08 CNS-01 9 KPA 0.64 KPA-16
10 YJZ 1.98 YJZ-10 10 KPA 0.64 KPA-18
11 KQz 1.98 KQz-19 11 HGJ 0.63 HGJ-08
12 HGJ 1.94 HGJ-17 12 wQcC 0.63 WQC-17
13 HGJ 1.90 HGJ-06 13 KLZ 0.62 KLZ-06
14 CYw 1.86 CYW-01 14 KPA 0.61 KPA-03
15 KXK 1.82 KXK-13 15 KXK 0.61 KXK-20
16 HIS 1.82 HJS-19 16 KLZ 0.60 KLZ-11
17 KQZ 1.78 KQZ-08 17 KPA 0.59 KPA-25
18 KXS 1.76 KXS-18 18 KLZ 0.59 KLZ-50
19 KXS 1.75 KXS-19 19 KPA 0.58 KPA-37
20 NLL 1.74 NLL-08 20 WXJ 0.58 WXJ-13
21 HIS 1.74 HIJS-20 21 KLZ 0.56 KLZ-21
22 WXC 1.73 WXC-02 22 CLX 0.55 CLX-34
23 WXC 1.71 WXC-15 23 HGJ 0.53 HGJ-02
24 CNS 1.69 CNS-04 24 wQcC 0.50 WQC-02

A TR RS M SRR 1

The corresponding location information of population capital letters is shown in Table 1
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A: PLS-DA score plot of the samples had the highest D value and the samples had the lowest D value; B: Bioplot based on the PLS-DA; In the

figure, the traits on the left side of concentric circles are used to distinguish samples with higher D value, and traits on the right side of concentric

circles are used to distinguish samples with lower D value; C: VIP plot of traits based on PLS-DA
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Fig.3 The PLS-DA of samples with the highest D value and the lowest D value
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A': Fitting results of 19 traits with D values of 477 samples; B: VIP plot based on the PLS-R analysis; C: Fitting results of important traits (VIP >

1.00) with D values of 477 samples; D: The result of 200 permutation test of PLS-R model based on important traits
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Fig.4 The PLS-R of D value of Gentiana rigescens Franch. samples and 19 traits
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