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Morphological variation study of Uraria Desv.
( Fabaceae) and its related genera in China
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Abstract; Intergeneric and intrageneric classifications of Uraria Desv. and its related genera ( Christia Moench and
Urariopsts Schindl.) have long been controversial. To explore the patterns of morphological variation of Uraria and its
related genraand provide morphological data for the taxonomy, mean analysis, principal component analysis, and cluster
analysis of 24 morphological traits based on 296 specimens from 43 populations (3 genera and 15 species) were

conducted . The results were as follows: (1) The intergeneric boundary between Uraria and Christia ( except for Christia
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campanulata) was clear, and length of leaf, length and width of terminal leaflet, and whether the calyx enlarged after

flowering period were valuable taxonomic traits between genera, while the boundary with Urariopsis was not clear. (2)

The interspecific variation within the genus Uraria was significant, length of leaf, length of lateral leaflet and length of

standard, types of inflorescence and hairs on rachis could be used as the key taxonomic traits; within Christia, length of

leaf, length of stipule, length of terminal leaflet and length of lateral leaflet were of great taxonomic value; within

Urariopsis , length of inflorescence was of great taxonomic trait. (3) At an Euclidean distance of 16.5, the 15 species

were clustered into four clades, of which Uraria picta and U. crinita were clustered as two monophyletic clades,

respectively. The genus Christia (except for C. campanulata) was clustered into an monophyletic clade, and the other

nine species of Uraria, Urariopsis, and Christia campanulata of the genus Christia were clustered into one clade. Our

results supported that C. campanulata and Urariopsts should be attributed to the genus Uraria. The present study results

provide morphological evidence for the taxonomy and evolution of Uraria and its related genera.
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M S & (Uraria Desv.) N H T 2 i) s I 55 8
( Christia Moench ) FI% 2k 5. J& ( Urariopsis Schindl.)
)8 T 5 Rk Fabaceae ) 11115 18 % ( Desmodieae ) | %
KBEL) 35 B, FEZ A T AT WM EA 15
B, EEZ A F AL 25° ARG IR 1l X (A7 fr 3 Fil B
HAE, 1981, 1995; Z A BA, 2016 =4 ), H R
Z R R HE A HMNME, WM E S (Uraria
lagopodioides) . 3% A6 M & 52 (U. picta ) Fl B 15
( Christia vespertilionis ) 75 A — i 28 | B4 [l 2 F1 5 8
BElA SEA G W, T TR T B i R B DL K
JEFE G| S 1 & BE ( Sivakumar et al., 2012; Lee et
al., 2020; Thien et al., 2021, 2022) .

TR TR | W e 5w A5 Bk R A Y AR R S
EREA X, MAFTEE S, X 3 AR AR
A IENT I AT B WY IER, SR SLJE A Y e
P14 36 0 A R B 8T 1 v o T i B R R
JEAR ) 0 W TE R FETT RIS, 3 A, W i R &
R AL 25 23 e A6 5 1 R 4 A0 e R M e &
JE& IR SR AR ) WAL T AR R R K (16
FIEE4E1981,1995) .

ETU LSRR, MEGR SHEKG)R
W T 114 i () SRR L A Y o R AL — HAFAE
%1%, Schindler(1916) TR G R SMET R
MY TR A TE R AR S TR GR,
FOTFEITIR 3 T — S50 1 3 HF ( Gagnepain &
Humbert, 1938;van Meeuwen et al., 1961 ;#77 &
FIEEAE 1981,1995)  (H LA — L5 A L
TR LM SIER - BA S A
1964; De et al., 1980; Kenicer,

( Hutchinson,

2005 ; Ohashi et al., 2006) , B i@ 5 & () 15 V25 b 1
¥ ( Christia campanulata ) 3¢ 30 H T M 2 5 & Fl B
W T 1) ) A 3 S AR | L LA g i AT )
R AL 256 ) 1 R AR AE (B H A 2SR A (n >
PR MRS ) A 5 R s AL, PR A 2R
— B A7 1R B (1 15 R B 4R 1981, 1995
Ohashi & Iokawa, 2007) ., Moh, 18 E & 8 M T %
J& v A3 Aol ) ol N A S O, 5 T G A i) e ) SRR
T B, WA B B ( Uraria crinita) F13E 610 B
., W I RN A RS b B B ( Christia hainanensis ) 55
AT T G 8 MR & R R o i 1
53 2 Y B Bk AR (A 16 R RN B AR 1981,
1995 ; Huang & Ohashi, 2010 ; Ohashi et al., 2018) ,
SR, BBk I A 75 J ST, 15 V5 Wit 8 5 107 UH A 2
R SEA IR LR | 3T S A Y B A A AR S AL
LK Jg ) 1 JE P A a] i G HE 4y 2K R AR A AR
W%

EEFHR BRI AN EETF R,
AL DL B ) b oOE 25 2 e OB 2 I A R o W A
Bt TEREREK P B HEATIE AR oy A, W] LA
AR PR R e T BT A8 78 S R R AT LR, il
TEAAR S A, i S F ) 0] 43 2 AR 4 (45 4k
1991 ;X H H| 55 ,2020) . A RIAEY) 32K B0T T
PErp AR S — 5 D R R S R R BT —
BULR AR A (type specimen ) HEST, 3 i iff 7 A
N7 AL B T R ) R Y IX o WK &E 2 8
MHEASFFIE R AT, SR, Bl 25 55 MR SR AR A 1Y
W22 UL K oy 2 T AH DG 58 1Y T g | X A & i
SRR RE 72 A5 BOR B & AR IO R ) AR
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ST BEAR P AN UHER ( Rakic et al., 2012; Barley et
al., 2013; Jacobs et al., 2019; Wieclaw et al.,
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1 #HHEF*

1.1 #FR R W &

AR5 e 1 B rp A R L | i e o R
KSR 15 DR 43 AR BE 296 M bnAs, Ho
262 M bRA R R T 1 5E AT BRI BF S8R B PRAF TP
MO K 2E R P AR A GE (SWEC) |, Hi 4y 34 343 5]
SRR T B B 48 e A ) e AR AT (IBSC) R
R B Mt 52 B bn A 4 (PE) | H R 27 B B
HRA: YRI5 A W bR A TR (CDBI) | v [ Bk 22 B
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) e BUR S HEAT BB AL KR (32 2)
1.3 BRSO

He e T BHE A Excel 2019 HrifA 7 B Fl
FH SPSS 27.0(IBM Corp., Armonk, NY, USA) X4
R b Hr 4 )& 198 285 v R A 3847 38 53
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NERUREE £ T
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AN B, Horp R R v e AR
FE T AR A A AR DN i AT AR N I E EE 1Y
SRRV @ =S o Tviy NG R W 187/ S W 11 A
B K X EE R i — 2 A e DS R
@ h IR AR S RBOKT 0.45 1Y HEARRE 98 841 Hb
DTk A< A /N FERE A IR A
JERK, MR RECRT 0.5 BHR 551 48
AR G FE | e R R S AR R R T AR
AN TE LG R AT AR T T K, T
J RN S AR e W0 B /N i BSORT SR /N /N B 8
H5 R KU R R 3 R ULE, K [
MHMEG W ES ARG MEFERT R
L

PEHE 15 AR 28 7 R AR T 0.2 M1k
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Table 1~ Voucher information of the 43 populations of Uraria and its related genera

Y B
No. Species Location Voucher No. e
1 55 ¥ B IR T Urariopsis brevissima J"AHE A Huidong, Guangdong ZXL561 (SWFC) 6
2 BIREG U. cordifolia ZBI4T3 Honghe, Yunnan Ehh— 5332 (KUN) 3
3 BT U. cordifolia I PURERK Longlin, Guangxi Z L 474 (IBK) 3
4 Wi H Uraria crinita Z M % T Funing, Yunnan ZXLA00 (SWFC) 3
5 MR U. crinita J" A HE AR Huidong, Guangdong ZXL558 (SWFC) 4
6 HEr BT U. lacei B4 Anlong, Guizhou ZXL813 (SWFC) 3
7 BB U. lacei ] V6 {4, Baise, Guangxi FH AR 27 BA 451029121205010 ( GXMG) 3
8 MR T U. lagopodioides ZH§ LI Yuanjiang, Yunnan ZX1381 (SWFC) 6
9 MR E U. lagopodioides Z M & T Funing, Yunnan ZXL406 (SWFC) 5
10 MG U. lagopodioides J7PEF-2R Pingguo, Guangxi ZX1426 (SWFC) 3
11 MEE U. lagopodioides J PR Pingguo, Guangxi ZXL431 (SWFC) 6
12 MR E U. lagopodioides JTPESL A Chongzuo, Guangxi ZX1444 (SWFC) 3
13 MR E U. lagopodioides J7 P AR Tianlin, Guangxi ZXL592 (SWFC) 9
14 M U. lagopodioides J" V{59 Debao, Guangxi ZX1647 (SWFC) 15
15 MEE U. lagopodioides JUPEFEAR Xilin, Guangxi 7ZX1.864 (SWFC) 14
16 WA E T U. neglecta %@ F5F Nanping, Fujian faf FEl 4 1206 ( FIST) 2
17 HEME N U. neglecta WiVTZEM Taishun, Zhejiang e K4 23657 (NAS) 3
18 WA U. neglecta ] 2548 Shaoguan, Guangdong XL 24315 (IBSC) 3
19 WHEMEE U. neglecia I P42 /5 Chongzuo, Guangxi 2 H 68684 (IBK) 4
20 KB E T U. oblonga Z W B3 Maguan, Yunnan Fif 25 543 (CDBI) 2
21 KEMMES U. oblonga = Ml Mengla, Yunnan Z= 4 9910197 (HITBC) 2
22 FWMEE U. picta JUVPESEZE Chongzuo, Guangxi 7ZX1448 (SWFC) 10
23 EAMEE U. picta G ICHE Yuanmou, Yunnan 7ZX1.663 (SWFC) 5
24 IR G U. rufescens = &I Mengla, Yunnan YLZB4792 (SWFC) 2
25 AR E U. sinensis Z M K3 Dali, Yunnan ZXL909 (SWFC) 5
26 BT U. sinensis ZH§KBE Dali, Yunnan ZX1.926 (SWFC) 3
27 AR U. sinensis Z BT, Nujiang, Yunnan ZZM1045 (SWFC) 21
28 R S U. sinensis DU E I Leibo, Sichuan ZZM1143 (SWFC) 15
29 A B S U. sinensis PU)Il#5 5 Luding, Sichuan Z7ZM1177 (SWFC) 17
30 BB WREEEE Christia campanulata JPEARYE Napo, Guangxi ZXL458 (SWFC) 8
31 BIERIEE C. campanulata JTPEPEAK Xilin, Guangxi ZX1865 (SWFC) 7
32 BIBIRIEE C. campanulata Z B BESEYE Malipo, Yunnan {575 518 (CDBI) 2
33 KEWIEE C. constricta 1R % )7 Dongfang, Hainan ZXL624 (SWFC) 4
34 RKAFWIE S C. constricta IR M Xuwen, Guangdong Bk AN 715 (CDBI) 3
35 W RIS HE C. hainanensis i % 4% Ledong, Hainan Xk #r 27104 ( PE/IBK/IBSC) 4
36 il Hb W 8 FE C. obcordata TV Pingguo, Guangxi 7ZX1428 (SWFC) 11
37 i HL IR IR EE C. obcordata I FEARYE Napo, Guangxi 7X1436 (SWFC) 4
38 e HLWR B RE C. obeordata I YN Shenzhen, Guangdong ZX1564 (SWFC) 11
39 LR IE B C. obcordata I PG AR Tianlin, Guangxi ZXL594 (SWFC) 14
40 YnliE 55 C. vespertilionis JPE Y Wuming, Guangxi ZX1435 (SWFC) 3
41 WS HE C. vespertilionis J"V§5¢ZE Chongzuo, Guangxi ZX1442 (SWFC) 17
42 Wi . C. vespertilionis JTVEEY Wuming, Guangxi ZX1452 (SWFC) 8
43 Wi lE 5 C. vespertilionis 77 B 1L Changjiang, Hainan ZXL613 (SWFC) 20
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Table 2 Traits and its coding

¥ PR K G i
No.

Trait and its coding

ket

Type of measurement

1 AEFPETL . SORAETFE (0) 5 BIHEAERF (1) 5 SR/ BIHEAE T (2)

B MR Qualitative trait

Types of inflorescence (TIN) : raceme (0) ; panicle (1) ; raceme or panicle (2)

B MR Qualitative trait

Types of hairs on rachis (HAR) : pilose (0) ; glandular pubescent (1)

3 TR ATEABIIE K . 2 (0) ;75 (1) B MEAR Qualitative trait
Whether the calyx enlarges during the flowering period (WCE) : yes (0); no (1)
4 4 Length of leaf (LLE) ;: mm BrE MR Quantitative trait
5 44 Length of petiole (LPE) ;: mm B MR Quantitative trait
6 FEMK Length of stipule (LST) : mm Hem IR Quantitative trait
7 /N4 Number of leaflets (NLE) B AR Quantitative trait
8 TA: /K Length of terminal leaflet (LTL) ; mm HoEm MR Quantitative trait
9 T A= /N 5& Width of terminal leaflet (WTL) : mm BRI Quantitative trait
10 Ml A= /N Length of lateral leaflet (LLL) ; mm BrE MR Quantitative trait
11 MLE /N5 Width of lateral leaflet (WLL) : mm IR Quantitative trait
12 T5i 4= /N 56 HE Length-width ratio of the terminal leaflet ( LRT) B MR Quantitative trait
13 Az N 98 FE Length-width ratio of the lateral leaflet ( LRL) B PR Quantitative trait
14 EF K Length of inflorescence (LIN) : mm Hom PR Quantitative trait
15 AEFEK Length of pedicel (LPD) : mm B MR Quantitative trait
16 FEHA (JEH]) Length of calyx (flowering period) (LCL) : mm Bt MR Quantitative trait
17 K Length of standard (LSA): mm B MR Quantitative trait
18 A% Length of petiole (LPT) : mm B MR Quantitative trait
19 R Length of pod (LPO) : mm B MR Quantitative trait
20 FET K Length of article (LAR) : mm B MR Quantitative trait
21 JEH FE Width of article (WAR) : mm BEEIR Quantitative trait
22 JE15%L Number of articles (NAR) Fr MR Quantitative trait
23 i F1 Length of seed (LSE) : mm B MR Quantitative trait
24 7 9% Width of seed (WSE) : mm B PR Quantitative trait

10172 04 Y13 o NSO 12 =4 N U o SO0 = A S 05 s s £ 2 1 L i1 |
JER KL 9 AR, R /MEZE S (E D) XFEAT
1E 15 A B B 43 5l 347 n] Ak Ak 21, DL ok
R B BE PR )RR P ) A SRR B 1 g5 AR
W], UHEABR A TE 25% 2 T5% 0, #8539
Fofr iy P PR AR AU 5 JHG Al A B b DX e i Y
T A i R A b e R R ) T A N
e A A AN R T A= N K 5 LN TF A P A
Wi U R VR e i R R b e 0
b T P B 7 A S E oY L A3 2 I A N S L7
FAE B 50 T A /N K 98 B B B R T Al
i, 3 5 36 A0 40 B 7 () OB Sk 2tk K TR B8 78 B

BEIE IR AR AH — 35 18 R 0 RV 7 B3 3k & i AR )T
B /N T oAl Wy b 5 56 A8 T8 R S Y I A R R T
Az /NI B PR T H A s T R A
J& LRI 5 VA W I ) A A R T Al T R
A S AN B A R ) 3 SR A S I R T At
P, 7E3X 9 MR A BRI /N B8 L AR TF
FRNFERA AT LLAT SN 15 A Fhef X 4 1 36 461
RBo Bk G KEMMED, KRR T
ARG 30 DX o H AP A
22 ESHKWW

T 200 Bos 7 24855, iR HIHES
BOR 5 ( Kruskal-Wallis #6358 ) Sk TAb 3, 5 45
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Table 3 Mean value analysis of 21 quantitative traits in Uraria
[N FLY= 5N TR KPR iR HEMET WaEMEY  BEMET  @WiES  hERED
Trait Uraria U. lagopodioides  U. oblonga U. crinita U. lacei U. neglecta U. picta U. rufescens U. sinensis
i LLE 157.1£131.4  65.2%39.6 114.9£20.2  236.0£52.5  148.3x38.0  82.6+29.3  204.1263.8  126.4+20.6  110.6%59.2
(mm) (0.455) (0.240) (0.115) (0.142) (0.140) (0.203) (0.159) (0.153) (0.234)
AR LPE 59.9+54.8 20.0+13.3 7.5£2.5 64.7+50.0 35.8+8.9 17.4£8.7 58.0£21.9 28.6+8.4 46.9+31.5
(mm) (0.773) (0.283) (0.237) (0.339) (0.133) (0.354) (0.144) (0.271) (0.274)
MK LST 9.7+7.0 86+5.8 - 9.4£3.3 13.8£2.9 12.1£4.5 7.7+4.8 11.1£1.2 9.1+6.4
(mm) (0.256) (0.314) (0.192) (0.138) (0.527) (0.321) (0.090) (0.266)
; 1~7 1~3 1 5~7 3 1-3 5~7 1~3 1~3
11
/IS NLE (0.393) (0.330) (0.000) (0.038) (0.000) (0.100) (0.113) (0.365) (0.118)
T/ LTL 99.1+78.9 54.5+34.2 106.9+18.1 81.2+22.5 105.8+27.7  60.6+£30.5  126.05£52.0  96.0+11.0 63.3+36.6
(mm) (0.340) (0.265) (0.110) (0.183) (0.159) (0.159) (0.282) (0.246) (0.110)
Tk /NF5E WTL  40.8+33.3 30.2+13.9 32.2+5.9 50.9£13.9 57.5£16.6 35.7£13.6 20.7+13.3 49.9+16.1 37.6+21.6
(mm) (0.377) (0.214) (0.135) (0.182) (0.184) (0.196) (0.374) (0.269) (0.233)
A= /MK LLL - 78.8+66.4 28.5£16.1 73.3+16.8 71.6£20.0 37.1£11.0 90.0+55.2 46.5+31.5
(mm) (0.476) (0.262) (0.159) (0.162) (0.189) (0.312) (0.294)
A /NnE5E WLL 27.4£19.6 18.5+9.1 36.5+9.7 35.349.1 19.3£7.5 12.9+5.1 28.9+18.2
(mm) (0.428) (0.239) (0.142) (0.184) (0.185) (0.248) (0.178)
) 7.6+6.8 1.9£1.0 2.5¢1.5 1.7+0.7 1.9+0.6 1.8+0.7 7.7+6.7 2.120.5 1.8+0.9
il - 55
BUE/NIFRSERE LRT (0.796) (0.192) (0.405) (0.322) (0.158) (0.236) (0.605) (0.178) (0.197)
7.3+6.4 1.8+0.8 2.1+0.4 2.0+0.4 2.6x1.4 8.8+4.9 1.7+0.8
I I 5 —_ —
B /NITCELL LRL (1.086) (0.154) (0.119) (0.303) (0.295) (0.335) (0.176)
P K LIN 397.9+£377.0  68.2+33.3 159.8+42.1  205.4+147.4  227.8+57.1  133.5:46.8 210.4+121.0 149.2+31.0  397.9+377.1
(mm) (0.345) (0.282) (0.178) (0.552) (0.167) (0.221) (0.310) (0.199) (0.591)
K LPD 9.7+7.1 6.2+2.8 10.7£2.1 13.4+3.4 4.9+0.9 6.4+2.3 7.8+1.8 3.2+0.5 9.2+6.4
(mm) (0.481) (0.220) (0.151) (0.148) (0.113) (0.295) (0.104) (0.191) (0.218)
K () ICL 7.925.3 5.5+2.6 10.1£1.0 8.6x1.5 6.5+1.2 B 5.5¢1.4 7.7+0.4 7.9+5.3
(mm) (0.235) (0.191) (0.102) (0.177) (0.113) (0.191) (0.048) (0.247)
AR LSA 4.5+3.3 2.9+1.7 2.2+0.5 6.6+1.3 3.4+0.7 2.1+0.1 5.3+0.5 2.7+0.7 3.7+2.0
(mm) (0.488) (0.277) (0.233) (0.131) (0.139) (0.040) (0.098) (0.280) (0.201)
AN K LPT 13.6+10.7 - 17.7£6.6 12.0+2.1 5.4+1.9 8.0£2.9 7.98+1.6 3.320.4 12.2£3.4
(mm) (0.444) (0.289) (0.134) (0.094) (0.195) (0.094) (0.117) (0.123)
JEREK LPO 19.6+14.7 - 27.0+7.3 8.3+3.4 18.3+5.2 10.2+2.9 9.9+4.2 10.1£2.9 15.0£9.5
(mm) (0.546) (0.158) (0.345) (0.208) (0.157) (0.254) (0.298) (0.309)
o 3~9 3~9 - 3~5 5~8 5~7 3~7 5~7 3~7
FEWH NAR (0.252) (0.363) (0.010) (0.056) (0.056) (0.186) (0.000) (0.194)
JEH K LAR 2.9£2.1 3.30.4 3.12+1.1 3.7£1.2 3.6+0.7 1.7+0.5 3.01.0 3.0£1.0 2.7£1.9
(mm) (0.212) (0.065) (0.252) (0.284) (0.126) (0.189) (0.185) (0.308) (0.198)
A K LAR 2.1+1.2 2.3+0.4 2.62+0.5 2.2+0.9 2.7+0.3 1.60.7 2.2+1.1 1.8+0.8 2.1+1.2
(mm) (0.181) (0.114) (0.134) (0.254) (0.084) (0.266) (0.221) (0.426) (0.283)
7K LSE 2.3+1.2 2.1+0.6 - - 2.3+0.2 - o 1.420.3 2.7+0.8
(mm) (0.164) (0.136) (0.107) (0.221) (0.141)
FhF 9 WSE 1.6+0.6 1.5+0.3 - - 1.4+0.1 o o 1.4+0.1 1.7£0.6
(mm) (0.142) (0.110) (0.090) (0.075) (0.159)

TE: 155 PR AL 5 R, —— RN EAFTE, — R ZEARMM B R, TR,

Note: The values in parentheses represent the coefficient of variation (CV) ,

that the trait is not observed. The same below.

TR, 21 A B0 IR B 7 kS 2 A N T
0.01, AJ LA 25 45 268 I Al i, BRIV IA Ay 3 28 PofR AN 2
Aok { B AR A 0 Sk, R, 3 A4S
ARTEJE 8] S b ] B — 8 22 5, BT IX 24 D ER
MR E M EEN 15 MM En2ER A
St EE X,

indicates that the value does not exist, and — indicates

23 WA HH

A3 N WL e S HLUT 2 R A% T kA T
FHG T, B2 G5 R R I 24 DMPERFEEE O
J& SRR R SRR TR AR A — 32y sk
RAYHIHN 37.796% 37.912% .51.091% .37.208% , 45
T ERY SRR N 26.799% 26.223% 23.826% .



AN TR — N A S 23
5 FRAE S . rhEM R ORI SR IR A RS 839
=3 = b B2 1 o
x4 REEEMEXREIEMN 21 HBEHEROBESH
Table 4 Mean value analysis of 21 quantitative traits in Christia and Urariopsis
RN i U 55 ) BUERIEE  KERIEE  GRIURIRE b e B i 0 Bk TR PR (=%7 351
Trait Christia C. campanulata  C. constricta  C. hainanensis ~ C. obcordata  C. vespertilionis Urariopsis U. brevissima  U. cordifolia
K LLE 81.4x71.9  123.2+30.2 26.4+3.7 35.8+14.1 31.9£22.4 40.8+31.2  126.4%49.8  108.9%£32.3  130.3%45.9
(mm) (0.810) (0.125) (0.084) (0.257) (0.333) (0.361) (0.175) (0.185) (0.174)
AR K LPE 19.5+14.5 22.1+8.9 7.4£2.5 14.0£3.5 16.8+11.6 19.7+14.3 39.9£21.9 36.5+10.1 39.9£21.9
(mm) (0.313) (0.180) (0.198) (0.143) (0.396) (0.371) (0.079) (0.155) (0.287)
FEnK LST 10.6+9.3 15.1+4.7 3.6+1.0 5.0+1.4 2.5+1.2 4.5+3.1 3.2+1.7 2.7+1.3 3.4x1.5
(mm) (0.878) (0.150) (0.202) (0.214) (0.233) (0.387) (0.373) (0.349) (0.299)
/NH$C NLE 1~3 1~3 1~3 3 1~3 1~3 1 1 1
(0.380) (0.000) (0.323) (0.000) (0.328) (0.453) (0.471) (0.000) (0.000)
T /N LTL 63.4£59.2 92.1+30.6 16.5+5.1 15.2+5.0 12.1£6.7 13.4£9.2 111.4264.1 71.7+24.3 124.1£51.5
(mm) (1.150) (0.156) (0.164) (0.222) (0.241) (0.325) (0.292) (0.209) (0.272)
A /NHFE WTL  64.2+56.5 53.7+20.7 19.9+4.3 17.2+7.4 17.1£9.4 69.4%51.3 75.1241.6 56.8+23.3 87.8+28.9
(mm) (0.645) (0.165) (0.130) (0.225) (0.265) (0.360) (0.268) (0.246) (0.229)
AN LLL 44.3+38.4 57.625.1 12.6+2.0 12.6+4.5 11.25.3 15.6+8.4 — — —
(mm) (0.949) (0.189) (0.099) (0.220) (0.264) (0.242)
WA=/ 58 WLL 21.5+16.4 25.6%8.5 10.6%1.6 8.7+2.8 10.3+5.3 25.1+12.8 — — —_
(mm) (0.529) (0.156) (0.098) (0.193) (0.293) (0.246)
BiE /MK S LRT  1.4£1.3 1.9£0.8 0.8+0.2 0.8+0.3 0.9+0.3 0.6+0.4 1.3£0.3 1.3£0.3 1.3£0.3
(0.748) (0.128) (0.121) (0.229) (0.133) (0.705) (0.007) (0.112) (0.141)
/K SE L LRI 1.9+1.1 2.5+1.0 1.1£0.2 1.6£0.5 1.0£0.5 0.8+0.5 — — —
(0.447) (0.153) (0.121) (0.165) (0.111) (0.235)
HEF K LIN 208.1£162.9  106.3£3.0  174.2£79.6  137.0£34.1 228.2+142.8 171.1£125.8 197.6+184.3  29.5%16.1  237.7+144.2
(mm) (0.170) (0.040) (0.336) (0.180) (0.391) (0.296) (1.053) (0.304) (0.496)
MK LPD 3.8+2.8 4.0£0.5 2.6+1.6 3.842.8 3.3£1.6 3.1£1.5 10.1£4.5 11.3+3.3 8.6+2.9
(mm) (0.254) (0.062) (0.418) (0.659) (0.252) (0.185) (0.248) (0.140) (0.204)
R (FEH) LCL 6.4x1.1 — 6.4+1.2 — — 6.6+0.2 5.7£2.2 6.1:0.2 5.7£2.2
(mm) (0.028) (0.122) (0.043) (0.215) (0.042) (0.252)
HEARK LSA 6.2+5.2 5.3£1.5 1.60.6 — 5.87+0.7 7.6+3.9 3.9£1.2 4.0%1.1 3.6+0.9
(mm) (0.585) (0.233) (0.315) (0.096) (0.271) (0.283) (0.277) (0.149)
B LPT 3.3:1.6 — — — 3.3+1.6 3.4£0.8 9.7+3.4 9.7+3.4 9.5+0.8
(mm) (0.060) (0.237) (0.118) (0.097) (0.174) (0.060)
FRK LPO 6.5£5.0 — — — 4.9+3.4 6.7+4.8 5.4%4.2 4.6+3.4 —
(mm) (0.485) (0.365) (0.293) (0.505) (0.424)
FETH NAR 1~5 — — — 2~4 1~5 1~6 1~4 4~6
(0.157) (0.135) (0.198) (0.092) (0.000) (0.092)
FA K LAR 2.5+1.2 — — — 2.5+0.7 2.5+1.2 2.60+0.7 2.8+0.7 —
(mm) (0.118) (0.132) (0.179) (0.336) (0.160)
FET 9 WAR 2.1+0.9 — — — 1.6+0.4 2.2+0.8 2.4+0.8 2.4+0.8 —
(mm) (0.204) (0.147) (0.152) (0.175) (0.225)
K LSE 1.7+0.7 — — — 1.5+0.5 1.8+0.7 — — —
(mm) (0.138) (0.187) (0.144)
FiF % WSE 1.2£0.7 — — — 1.2+0.6 1.53+0.4 — — —
(mm) (0.155) (0.232) (0.117)

13.869% ., M 52 J@ Y I /B0 T AR /) i
KANGE A /N AR B LS B e 28 B R4
Fedih L 64 5 B, i 1 R A I R TR /D
WA B A /N R R S, AR BR TR L R
KOTUE /N AN AE Y I, SRR E 9 46 %0 {5 24
76£0.8 LA L, dl s 3 A4 Ja P3 Al 1] A 1R AR 5T R (E
5 R M IR BT WK A LG AT LU T 1) BTk (R
KT 0.8 BYPEMR AL & 1 & P4 A 18] 23 52 0 =%
I MIT A /N I A B 5 RS L | W R
FNFEER R B Ff (] 25 2 25 STERAEL 20 39 o 0.896

0.913.0.886.0.886 1 0.966 .0.911 ,0.968 .0.935;
TiUAE /NI R B A /D i 5 7 s TR) R
7 g i e v 3 S 2 J PR Rl ] BT R A 43 )
$70.911,0.912,0.922.0.908 1 0.968 . 0.863 .
0.947.0.935 ; AR 1< 72 3 (R F A B 5 S rh 3 A
= 5T Bk (E AE F RO JE N E] 4 B A -0.865
M1-0.723,
2.4 BESH

HEAE 24 > PEAR B9 A0 OC 1 43 B 25 3 HEBR 1t
K AN A /N SE AN SE L | AR
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A HEMES; B. HEMES,; C. fiWHES; D. MES; E. MER,; F. EHMES,; 6. KAMNMMES,; H. hEMRES;
L SRUERT; J. WG O K. AR AR R L. SUEMRIE S, ML KB IE R, N BUFPRIRG,; 0. kT,

A. Uraria lacei; B. U. neglecta; C. U. rufescens; D. U. lagopodioides; E. U. crinita; F. U. picta; G. U. oblonga; H. U. sinensis; 1. Christia

vespertilionis; J. C. hainanensis; K. C. obcordata; L. C. campanulata; M. C. constricta; N. Urariopsis brevissima; O. U. cordifolia.

B1 IMHEEKNNMEERE

Fig. 1  Violin dot plot of nine quantitative traits



5 FIRRAESE . b R S ML IR 4R BB 578 S k5 841

x5 ANMBEERVESHLRE
( Kruskal-Wallis 3% )
Table 5 Non-parametric test ( Kruskal-Wallis
test) of 21 quantitative traits

PR fosseith  JUAUE WD B

Trait Test statistic egree of P-rog-1-6 SSIve
freedom significance

& LLE 0.088 15 0.000
AR LPE 0.126 15 0.000
FEHK LST 0.100 15 0.000
/N4 NLE 0.054 14 0.000
TiAE /it LTL 0.119 15 0.000
WA /N5 WTL 0.115 15 0.000
A /K TLL 0.106 11 0.000
WA /N8 WLL 0.052 11 0.000
TA /MK L LRT  0.274 15 0.000
WA= /Nt 8 L8 LRL 0.319 11 0.000
TP LIN 0.107 15 0.000
K LPD 0.126 15 0.000
K (FE1]) LCL 0.066 11 0.000
M LSA 0.200 14 0.000
B LPT 0.194 11 0.000
JERK LPO 0.140 11 0.000
FEH K LAR 0.040 12 0.000
JET T WAR 0.037 12 0.000
JETH NAR 0.106 9 0.000
7K LSE 0.630 6 0.000
FhF 95 WSE 0.048 6 0.000

R SRR K Rl x 7 A5 H R A e M g
SRIGHERIG , AT R M, B 3 G5 R W 7ERR
[IRFEBIZ o 22.5 B, 15 AP R 2 3, Hirh e 4k
TG ERE RN 1 3, R 13 RN 13
TERR R B o 16.5 W, 15 DR R 4 3, Hoh 3¢
WHEEAMBRESRN 1 L, KEWIEE G
B B R R IRIE RO MR Y R
#EEG KEMNEES AWERES EFE R
ISANG 57 AT Nea ke AN SRSV S A I RS R EOY )
RN,

3 TR

3 BEERREELZEHNESER
W) 2 20 R PR LT A T O P 5 B 5 2

PEIC R 1 FH A 25 2R, R WA 4 5 AS ] 34 5 199 38 7
PRI T AR S5 22 B0 M 4 P 17y 38 80 A S5t ) o 2
& hr 2 — (B 4k, 1991 ; Pigliucel et al., 2006;
Verbeeck et al., 2014 ;Saenger & West, 2018 ; & &
45 .,2020) , AHFZEIE I X A [ JE BEAR AT AS KRR
AIGETH 4 B & B, 8 R ST R i 0 R T A 4 A
o | AR R R FE R S5 R G TR B R e ) A
S (G378 5 20530 0.54 F100.68) | T4
TR S AR DG MRS S 388N (-39 78 S5 R 804 5
0.34 f10.21), XERWEHBNEHK TERNE
TRGE , N2 Z BB (5, AT 380 1 4 2
{BL( 2= PRAE, 2019 B ERA1 55 ,2019) .

(P ERYIE) F Flora of China( FOC) HiT #
AR 400 S RITE 25 48 38 S A 0 R = A S TF 5 2 1%
TR A A R R B, SR T T Y RS AR R AR
FERE DA K AR B AL KT 25 1 BR 1, 5 BOES 4y 22 B B
A HFAE ) 1 378 IR 4 T AAE R (% 1, 2017 5 AP
A4S 55,2021 s M 7245 ,2023) . AWFFEAE S BEKOF
XK R R AR IR G A A b, O
FEAE &) 1 FOC Hi A 4 YRR IE DEA T HL R,
PR E R R T 4R M SRR EAT T AT
T,

FER R 8 AR AT S HRK /N B AE P2
R JEFFRAE R e) 2 280k SR 4 98 SR 1
TEARHIE B AT T B0 40 28 2% 5 S, 1L i 0L i A )
FR) 1 R 2 T TR AR A 28 80 | 4tk B | B8 4 i B
Y B 45, KW JE A 1 S 5k, i a7 4
Hh =k i 7] T2 45 ( Leite et al., 2009; Freitas et al.,
2014 ; 51447 ,2016) , (TP EAEY &) A FOC [5G
VET ISR T IS AN A R N B ) 43 s L
(M % M8 3 4E | 1995 ; Huang & Ohashi, 2010)
A g4 SR R A A R FLE v, JE SR Kt B AT B
A AN B, X R R v R AT RO R
FIZEAE M R o, (P EAE Y &) 1 FOC ¥/ it %
NN R AR SR AR ] 4 2 Mtk i AR
WFFE R 2 A0 1 /N I B0t /N I T bR A b
PELA R A K HE b [ ff e &, H
A /N S8 HE AR K R AR A K AT LR Sy H A ]
A AE R 5 2tk

T D 5 5 op b E A A AR ) A FOC YK 5
Az N RIS S 1 31 B Sy DX 43 e W
ST %l o W B R Y T R A RRAE AR BF 5 3
FRABFRA S04 2 B 31X 2 A PR A o i) 2 S A7
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The abbreviations of traits are presented in Table 2.
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Fig. 2 Principal component load values of Uraria and its related genera
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Fig. 3 The clustering analysis of Uratia and its related genera
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