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Progress on the taxonomic classification of Medicago species
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Abstract: This review investigates the disordered status of the classification of Medicago genus, both domestically
and internationally. Several definitions of a taxonomic species were considered and the names and characteristics of
13 Medicago species in China are reported, together with a detailed summary of the names, life forms, chromosome
numbers, pollination methods and natural distribution of about 90 Medicago species worldwide, including the
classification of 14 sections and 10 subsections in Medicago. The molecular evolutionary relationships between
different species, and the geographical origin of Medicago are discussed, and the genetic relationships between
different subspecies in the alfalfa complex are further explained. This study puts forward a method of identifying
Medicago species on the basis of deep understanding of the concept of species. A wide collection of global Medicago
germplasm resources, aiming to further clarify the evolutionary relationship among different sections and different
species by molecular evolution methods is proposed. This review provides a reference framework for future
Medicago classification and alfalfa cross breeding.
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BRI AU B MR . MRS S A E NPT %A 34 : Medicago ruthenica™ '
Melissitus ruthenica™® F Pocockia ruthenica™ ; Wi %5 #f 55 ¥ — LW A (P E A HE Y ) P ic & W& E &
(Medicago agropyreterum) WK IR i 45 5 (Medicago pamirica) F VG & #8 5 (Medicago tebetica) R4 FE RN,
Hor KA R 5 s /MEE 18 (Medicago rivularis) V85 6.8 15 (Medicago romanica var. ferruginea) V91 R . H &
(Medicago romanica var. sibirica) 5 8 1§ (Medicago schischknii) . RKAEH F5 (Medicago trautvetteri) M AL 15
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SR EUER A Fe B . 3)JE N F & A Z R A R AT . R [F R A Y F R A S VAR SRR B AR A
A FIARA, WA E B E A, N A AR A B 2 A, A A AR B AL B0 AR R AR B AR, e ik
SEEON 73] 8, LA K MRy 1) S AE B IR 25 o R, 1 T W A A e = 4 T SR ) N AR IO O i IORE B A
5 T B 28 WL SRy BRAE , [ TR A R 0 b 73 280X — T SRS B — 2 P R B, i 2 A B



531 B 11 Fll2F i 2022 4F 193

1 HEEEREEY

UE 50 4FE R, T W AF oY N GUAE B A5 B AR T R AR R R IE B E R A o AR R e NS BR
DCCH R 55T BTG T DRV R A 14 AR DX, HE R B A b BT B R B b e A A A 1R ) b L
A ) P A 9 ) (78 B2 )(Flora of China) LA KRR 5C SCHER X 3 = B 45 J& 9y Fl itk A7 7 RS M R i g8 1, o 1
G IRVE X LR — — B3R 0 A HE bR 3 RRE 5 N AN R SCk B U S FR Y A e
MW A 13F (R D), I8 B H 1 (Medicago arabica) . KA H 15 (Medicago arborea) . 1 W H 15 (Medicago
archiducis-nicolai) . & 3 H 15 (Medicago edgeworthii) . X ¥ & 1& (Medicago lupulina) . /N H 1& (Medicago
minima) | ¥4 $ 5 B (Medicago monantha) . B 1 /5 B (Medicago orthoceras) . [ & H & (Medicago
platycarpos) B & 15 (Medicago polymorpha) S48 H 15 (Medicago praecox) AL E 18 (Medicago ruthenica) F148 1€
BfE . MR\ et ARARE S B A B S AR B AR SF 5 D Rl 2 NI S S R s T EL S AR E e LR
AE 1 TR AE A TR © RO IR A Bl TS N TR [ BTSN B L 3R 1 b R 8 AW A A FR I AN AR T I K HL A B AR
O3 A AER — IR FIE A ST E W REA R, )2 AT TE T R R AR AL X 35 R TE e TR, R E
A R RN LR AR T o BT ormH psb A trnK -matK ITS F GA30x 1779 53 Hr 26 W1, 75 1k B 48 AL &
T8 FYEE T MR 2 0k Rl , #F R T W IE H 78 4l (sect. Platycarpae) , BWAMXT 74N E FE48 B MR A 12 4450 28 B
AR BEAT US40 T SRR R

BT LR 13 F AN, R T AR R o 25 A T kR L A RO B B B 7 (Medicago
romanica,”E AL 8 15 TGO RN & 15 ) 6 IF 28 515 (Medicago falcata, J5 KB E 15 X AN LWL ETE),
Crp E AL ) SO BT R 5 75 (Medicago vassilczenkoi , XFR Trigonella schischkindi B H &1 F5 AL P H 15 ) Fl
B[ 7 3% 1 78 (Medicago alaschanica) & 3 Z A6 E T8 ; Small 8B SUK W5 46 1 18 (Medicago caerulea) ib ¥ b £ 46 H 16
W Fl (Medicago sativa subsp. caerulea) ; 53 F FIE 5 30k 4 #5 3 F5 ¥ (Flora of China) H 19 ¥ & 75 (Medicago
Jfalcata, XFRBIEE 15 , 244, T ALK ) M52 B 15 (Medicago varia, X R E 16 272 B i, 72 AL 354 R
EAE CRAEHEE A EE LBRERE B AR PR EEMRILE R, ZEA, SRR 5 HIE S T A
Medicago sativa subsp. falcata Fl Medicago sativa subsp. Xvaria & ZE WK E TE Z &K, X 5 Small A 45 F —
Y, B SOk IE 2 10 R 98 I8 E 1 (Medicago orbicularis, 44 W5E E A8 ) B AE E & UL B4R A, #(Flora
of China) & A W™ ; Small'* 32 # Medicago medicaginoides 75 3% [F 4 B A4 43 A, {H i oK Wb SCSCHk IR , A 75 T
k2B F5E

ERE R &8 , R E oA i EH s WA A 9 Fh . 5 B8 & (Trigonella emodi) | 8 14 8 /7 2
(Trigonella fimbriata) . 5¢ K /R0 P B (Trigonella cachemiriana) (W KA /5 B ( Trigonella cancellata) 75 50 5
M (Trigonella arcuata) \#0 F5 B (Trigonella foenum-graecum) . Wi F5 B (Trigonella caerulea) \WH K /R # 5 B
(Trigonella pamirica) M Trigonella tibetica. AH 5 1Y 43§ AL 25 5 UE G DA A I Kl 5 1 0 25 SR i 5 1 i 19 1
A& TR, B A S R S BN A IR — A ORI E A A 4R AR R R (Melilotus
albus) \KEARME (Melilotus officinalis) B FE B AKME (Melilotus indicus) T4 15 B AR (Melilotus dentatus) ™ o i 48
SLIRAE WAL AT AENE YN, H 38 A% 57 A0y 7 A A R — BOR BOK G R R E AR RIS R S N N B W IF A
B1E)E

LRI, 4Bk 8 8 A L AL P B Rl A 54, or SR BEFE B8 = UG SR IE B A A R R e 1
(Medicago sativa subsp. caerulea)™™ 58 15 W HAEE " Y, o ERF AR AL TG 4 YR FE R 41,
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Table 1 13 species of Medicago in China
£ e ZR Az 16 PARuRE SRR Bk Hb B3 oA 4%
No. Name Habit Chromosome ploidy Pollination Location Other names
1 BB —AEAE B 2n=16 A1k 5] #1315 Introduction and cultivation BTHAA A& M. arabica
M. arabica Annual, herb Self-pollination
2 RAREAE ZAEA HEAR 2n=32, 48 Ak 5| Ff % 1 Introduction and cultivation W EHE M. arborea
M. arborea Perennial,, shrub Cross-pollination
3 HIUEEAE M. ZARLE R 2n=16, 32 — BT H 3 JI] M Shaanxi, Ningxia, — #H8RIE E 16 3 #UR 18 2 i
archiducis-nicolai  Perennial, herb Gansu, Qinghai, Sichuan, Xizang FTH A E M. archiducis-nicolai
4 BIEHTE EZGRIN N 2n EE/4 #8% 7B Xizang, Yunnan ERPAE ERREL B
M. edgeworthii  Perennial, herb Self-pollination JEE TE M. edgeworthii
5 KEHETE —ARAE R 2n=16, 32 A 1E 48 The whole nation BT TE M. lupulina
M. lupulina Annual, herb Self-pollination
6 /NERE — AR AR 2n=16 H ik B BT 95 5B R I B I Shaanxi,  ZIETTE M. minima
M. minima Annual, herb Self-pollination  Xinjiang, Jiangsu, Hubei, Henan, Sich-
uan, Shandong, Yunnan, Shanxi
7 HAEH S AR R 2n=44 — Bt Xinjiang Jt No
M. monantha Annual, herb
8 HAWHE A4 R - - B Xinjiang Jt No
M. orthoceras Annual, herb
9 FEFEETE AR R 2n=16 A1e B Xinjiang FEREHE M. platycarpos
M. platycarpos ~ Annual, herb Self-pollination
10 A AR KA 2n=14 EF: 51 R %42 )77 Introduction and GAEH M. polymorpha
M. polymorpha  Annual, herb Self-pollination  cultivation, widely naturalized
11 RAEEfE S LN 2n=14 ER/4 5| FpFk % Introduction and cultivation J& No
M. praecox Annual, herb Self-pollination
12 B ZARE RO 2n=16 FE T & IR B S Gansu, Jii 46 52 i LT M. ruthenica
M. ruthenica Perennial, herb Self-pollination  Ningxia, Shandong, Sichuan, Shaanxi,
Qinghai, Xizang, Inner Mongolia
13 FAEwEs ZAFE AR 2n=16,32 Stk SIFpRHE %L )12 Introduction and 57 M. sativa
M. sativa Perennial, herb Cross-pollination  cultivation, widely naturalized

e —"RERH . M. medicaginoides Fl R 8 & E 4 16 3 E & 6 A4 B 4 404 A RR i oE

Note:

“—" represents unknown. Whether M. medicaginoides and M. orbicularis have wild distribution in China is to be studied.

(Spirocarpos) 4 W20 , 1979 4F Lesins K A Fl Lesins I H it & % (Genus Medicago (1.eguminosae) , A Taxogenetic
Study ¥ 16 8 4 Ry 4 4 J& 14 441 56 4 Fl, 1988 4F Quiros Al Bauchan B YR H3 48 46 1 15 & A 1K K B 76 T8 o h
S4Fh . 1987 4R, N KR AR 43 2% 5K Ernest Smallff 24 81 7 g — 4 £ R ) 43 2 E )8 ™. Small 76 42
BRE RO IE EAO T SUBAY TTER SR R e g, LU — R R R B R A CRIE 620 o 2011 4F, Small i
JE A8 Jm 4y 25 22 L 35 (Alfalfa and relatives: Evolution and classification of Medicago) , A} H 18 J& 6145 87 9
P14 A oAb 3 AN BE— 2205 O 10 A M0 4 5 40 e 1) 6 52 4l 23, £ 1753 — 1800 4F ,1801— 1850 4 . 1851— 1900
4 1901— 1950 4 FI 1950— 2000 4F , A2 % B E i J& Bt 1) Fh Bkt 23 3l L 26,28 .17 5 F 1A o il 36 BT 50 9 I8¢
AL & I A T BT ) Tl 0 e R Ok B O | LAk BN (H R IR IH B R A, B B B4 B 80 15 R AL S
SO Fh AW Fh 2478 Fh (https: //www. biolib. cz/en/taxon/id40022/) , NCBI ¥4 7 ic 2% & 75 )& 41 15 88 4
B 7 A FR 34 AE Ff (https: //www. nebi. nlm. nih. gov/Taxonomy/Browser/wwwtax. cgi? id=3877) . 4 [f &
g5 bk 25 SCHRAN R 0 A Y BORTE DL 3R 200 R T B AE TR 19 90 W R, IR 8 28 IR 43 B B AR ) A R
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HAE R 90O, —4FE 644 (BARE 214 (AR AE BB AR AR 34 R 24 AR AR 2o AR R K
ZAE I 2 N S AE RN . RN A Y AR H 14 .16.14/16.,16/32.,28,30,32 44 48 FIR A1, B A 1% 46 L (4 K
BHEHBY AR HRIKOZ7.45.3.6.1.1.3.2.3M 194, E 158 1T 19 MR & Fl, T o N84 7 ARG IR 45
FLAE S AE AR SEAE B2 R 9 W R B0 43 32 70 .7 R 9 A, LR A 44 o
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Table 2 Information on 90 Medicago in the world

Yy T 4 A A e ik 52 Y il A SN
G5 Latin name Habit Chromo- Pollination Vari- Location
No. some ety
1 Medicago arabica —4F: Annual 2n=16 A 1€ Self-pollination £ Yes HE. KK Africa, Asian, Europe
2 Medicago arborea ZARHEYEK Perennial shrub  2n=32 5t 4£ Cross-pollination # Yes BX Europe
3 Medicago archiducis-nicolai %%/t Perennial 2n=16, 32 — JENo W Asian
4 Medicago arenicola —4F /4 Annual - - JeNo W Asian
5 Medicago arcuata - - - — -
6 Medicago astroites —4F/E Annual 2n=16 A 1E Self-pollination JeNo W Asian
7 Medicago biflora —4F/E Annual — A 1E Self-pollination JeNo W Asian
8  Medicago blancheana —4EA4: Annual 2n=16 A 1E Self-pollination — WP Asian
9  Medicago bonarotiana —44: Annual 2n=16 A £ Self-pollination JeNo I Asian
10 Medicago brachycarpa AR B Z A 2n=16 [ 4¢ Self-pollination JENo I Asian
Annual or perennial
11 Medicago cancellata £ -4 Perennial 2n=48 S+4E Cross-pollination JtNo i BX Asian, Europe
12 Medicago carica —4F 4 Annual — H 1 Self-pollination JENo i BX Asian, Europe
13 Medicago carstiensis Z -4 Perennial 2n=16 5t 4£ Cross-pollination JtNo  BX Europe
14 Medicago ciliaris —4EA: Annual 2n=16 £ Self-pollination JENo  HE I BX Africa, Asian, Europe
15 Medicago citrina ZAFEHEVE K Perennial shrub  2n=48 54 Cross-pollination J&No Bk Europe
16 Medicago constricta —4F/E Annual 2n=14 A 1E Self-pollination JENo I KK Asian, Europe
17 Medicago coronata —44: Annual 2n=14, 16 F 4£ Self-pollination JENo KK Asian, Europe
18 Medicago crassipes —4F 4 Annual — A £ Self-pollination JENo I Asian
19 Medicago cretacea Z 41 Perennial 2n=16, 32 54k Cross-pollination JENo W Kk Asian, Europe
20 Medicago daghestanica Z 44 Perennial 2n=16 i 54 Often cross-pollinated  JGNo W Asian
21 Medicago disciformis —4FA: Annual 2n=16 H £ Self-pollination JtNo  HE I BX Africa, Asian, Europe
22 Medicago doliata —4EA: Annual 2n=16 £ Self-pollination H Yes E . BX Africa, Asian, Europe
23 Medicago edgeworthii —AEAE I AR A 2n=16 i 5+4E Often cross-pollinated  JGNo W Asian
Annual or perennial
24 Medicago fischeriana —4EA: Annual — [ 4£ Self-pollination JeNo  E . BK Africa, Asian, Europe
25 Medicago granadensis —4E4: Annual 2n=16%* A £ Self-pollination JENo I Asian
26 Medicago halophila —4F 4 Annual — A £ Self-pollination JENo W Asian
27 Medicago heldreichii —44 Annual - A 4£ Self-pollination JENo I Asian
28  Medicago heyniana —4F Annual 2n=16 A 1£ Self-pollination JENo i BX Asian, Europe
29 Medicago huberi —4EA: Annual — A £ Self-pollination JENo I Asian
30 Medicago hybrida Z 4 A= Perennial 2n=16 # 5 4E Often cross-pollinated  J&No  FX Europe
31 Medicago hypogaea —4EA: Annual 2n=14 [ 4£ Self-pollination JeNo  FE ¥ Africa, Asian
32 Medicago intertexta —4EA4: Annual 2n=16 [ 4£ Self-pollination JeNo  E \BK Africa, Europe
33 Medicago isthmocarpa —4:4: Annual — A £ Self-pollination JENo I Asian
34 Medicago italica —4E4 Annual 2n=16 A £ Self-pollination £ Yes E . BX Africa, Asian, Europe
35  Medicago laciniata —4F/f Annual 2n=16 H £ Self-pollination JENo  JE W Africa, Asian
36 Medicago lanigera —4F /4 Annual 2n=16 A 1£ Self-pollination JENo W Asian
37 Medicago laxispira —4FA: Annual 2n=16 H £ Self-pollination JeNo W Asian
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#23% Continued Table
Yy 7 T 4 A A VAREREN BT i A F SR 5311
i Latin name Habit Chromo- Pollination Vari- Location
No. some ety
38  Medicago lesinsii - - A 1£ Self-pollination — —
39 Medicago littoralis —4F /4 Annual 2n=14, 16 H £ Self-pollination A Yes HE . KKk Africa, Asian, Europe
40 Medicago lupulina — AR AR 2n=16, 32 H 4k Self-pollination £ Yes IE . BX Africa, Asian, Europe
Annual or perennial
41 Medicago marina Z 4 A= Perennial 2n=16 [14€ Self-pollination JeNo  FE . BX Africa, Asian, Europe
42 Medicago medicaginoides —4F/E Annual 2n=16 1 4E Self-pollination JENo i KK Asian, Europe
43 Medicago minima -4F4: Annual 2n=16 1 1€ Self-pollination £ Yes HE. I KK Africa, Asian, Europe
44 Medicago monantha —4F Annual 2n=44* 1 1€ Self-pollination JENo W Asian
45 Medicago monspeliaca —4EA: Annual 2n=16 1 4€ Self-pollination JtNo  E W BX Africa, Asian, Europe
46 Medicago murex —4F 4 Annual 2n=16 1 1€ Self-pollination H Yes HE.W KK Africa, Asian, Europe
47 Medicago muricoleptis —4F/f: Annual 2n=16 A 1 Self-pollination J&No Bk Europe
48 Medicago noeana —4F/E Annual 2n=16 A 1E Self-pollination JeNo W Asian
49 Medicago orbicularis —4FEA: Annual 2n=16 [14€ Self-pollination £ Yes E . BX Africa, Asian, Europe
50  Medicago orthoceras —4F/E Annual 2n=44 14k Self-pollination JENo I KK Asian, Europe
51 Medicago ovalis -4EE Annual 2n=32 [14€ Self-pollination JENo  E .BK Africa, Europe
52 Medicago pamphylica —4FE Annual — 11 1€ Self-pollination JENo I Asian
53  Medicago papillosa £ 44 Perennial 2n=16, 32 % 54k Often cross-pollinated JGNo . Asian
54 Medicago persica —4F 4 Annual — A 1€ Self-pollination JeNo W Asian
55  Medicago phrygia —4FA: Annual - A £ Self-pollination JNo I Asian
56  Medicago pironae Z4F 1 Perennial 2n=16 H 5 4E Often cross-pollinated  J&No  EX Europe
57 Medicago platycarpos Z4FE Perennial 2n=16 A 1 Self-pollination JENo W KKk Asian, Europe
58  Medicago plicata —4F/E Annual — [ 1E Self-pollination JeNo W Asian
59  Medicago polyceratia -4F 4 Annual 2n=28* 1 7€ Self-pollination JiNo  HE Africa
60  Medicago polymorpha —4E4 Annual 2n=14 A 1€ Self-pollination £ Yes E . BK Africa, Asian, Europe
61 Medicago popovii Z 4 Perennial — i 5+ 4 Often cross-pollinated  JG No . Asian
62  Medicago praecox —4F 4 Annual 2n=14 A 1€ Self-pollination JENo i BX Asian, Europe
63 Medicago prostrata Z4F 1 Perennial 2n=16, 32 H4E Self-pollination JENo  EK Europe
64  Medicago radiata —4F/E Annual 2n=16 A 1 Self-pollination H Yes W Asian
65  Medicago retrorsa —4F/E Annual — A 1 Self-pollination JeNo W Asian
66  Medicago rhodopea Z 4 Perennial 2n=16 A 1 Self-pollination JeNo Bk Europe
67  Medicago rhytidiocarpa —4F4: Annual — 4k Self-pollination JENo I Asian
68  Medicago rigida —4F 4 Annual 2n=16 A 1€ Self-pollination JENo I Asian
69  Medicago rigidula —4EA: Annual 2n=14 A £ Self-pollination i Yes E BK Africa, Europe
70 Medicago rigiduloides —4F Annual 2n=14 H 1 Self-pollination JeNo W Asian
71 Medicago rostrata —4FA: Annual — # 5 4€ Often cross-pollinated  J&No W Asian
72 Medicago rotata —A4F/E: Annual 2n=16 A 1E Self-pollination H Yes W Asian
73 Medicago rugosa —4F4: Annual 2n=30 H 4£ Self-pollination i Yes FE . BX Africa, Asian, Europe
74 Medicago rupestris Z 44 Perennial 2n=16 5 4£ Cross-pollination JtNo i BK Asian, Europe
75  Medicago ruthenica Z4F/f: Perennial 2n=16 A 1E Self-pollination H Yes W Asian
76 Medicago sativa Z4F Perennial 2n=16, 32 5+4£ Cross-pollination H Yes HE.W KKk Africa, Asian, Europe
76.1 Medicago sativa subsp. sativa -4 Perennial 2n=32 5t 4k Cross-pollination i Yes J 4 Wide distribution
76.2 Medicago sativa subsp. caerulea %" Perennial 2n=16 5+ 4£ Cross-pollination JENo W Kk Asian, Europe
76.3 Medicago sativa subsp. glom- 24 Perennial 2n=16, 32 54k Cross-pollination i Yes E BK Africa, Europe
erata
76.4 Medicago sativa subsp. fal- — Z%FH: Perennial 2n=16, 32 54£ Cross-pollination H Yes W KK Asian, Europe

cata var. falcata
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%3¢ Continued Table

Yy 7 T 4 A A VAREREN BT i i SR/ il
G = Latin name Habit Chromo- Pollination Vari- Location
No. some ety

76.5 Medicago sativa subsp. fal- 2%/ Perennial 2n=16, 32 54k Cross-pollination i Yes [EK Europe

cata var. viscosa

76.6 Medicago sativa subsp. X Z4F /1 Perennial 2n=16, 32 5+4£ Cross-pollination H Yes [ 4 Wide distribution
varia

77 Medicago sauwvagei —4F /4 Annual 2n=16 A 1€ Self-pollination JeNo  HE Africa

78 Medicago saxatilis Z %A= Perennial 2n=48 i 5+4E Often cross-pollinated  J&No KX Europe

79 Medicago scutellata —4EA: Annual 2n=16 H 4¢ Self-pollination £ Yes IE . BX Africa, Asian, Europe

80  Medicago secundiflora —4FEA: Annual 2n=16 [ 4¢ Self-pollination JtNo  HE \BX Africa, Europe

81  Medicago shepardii —4F/E Annual 2n=16 A 1E Self-pollination JeNo W Asian

82  Medicago sinskiae —4EA4: Annual 2n=14, 16 [ 4£ Self-pollination JeNo I Asian

83  Medicago soleirolii —4F 4 Annual 2n=16 A 1€ Self-pollination J& No Ik Africa

84 Medicago sphaerocarpos —4EA4: Annual 2n=14 A 4£ Self-pollination i Yes E.F Africa, Asian

85 Medicago strasseri Z AR Perennial shrub  27=32 — J&No  EX Europe

86  Medicago suffruticosa Z %4 Perennial 2n=16 i 5+ 4E€ Often cross-pollinated  JGNo  3F [EX Africa, Europe

87 Medicago syriaca —4F/E: Annual 2n=16 A 1E Self-pollination JeNo W Asian

88  Medicago tenoreana —4EA: Annual 2n=16 [ 4¢ Self-pollination JtNo Bk Europe

89  Medicago truncatula —4EA: Annual 2n=16 [ 4€ Self-pollination A Yes E . F BX Africa, Asian, Europe

90  Medicago turbinata —4E4 Annual 2n=16 [ 4€ Self-pollination JeNo  E . BK Africa, Asian, Europe
T W 5.8 38 M Chen %"l Maureira-Butler %7 334 #3275 e o AR B F 5 B — 5 5K
Note: Species 5, 8, and 38 are newly added based on Chen ez al. " and Maureira-Butler ez al. ™", * Represents that the chromosome number needs

further verification.

2.2 AfT

R 45 AH 3G TB 25 2 5k AR BR 14 43 F 1A 45 51, Small 6 B 45 &8 1Y 87 AWl il 43k 14 441, (.35 Medicago
Carstienses . Dendrotelis . Platycarpae . Spirocarpos ., Lanigerae . Geocarpa . Heynianae . Orbiculares . Hymenocarpos .
Pectinatae . Ovales . Buceras F1 Lunatae , H: 1 Medicago .Spirocarpos Fl Buceras 48153 5 & 45 2 5 M 3P4 (% 3) .
144, Spirocarpos 7 KIS 4G 35— 4FEWF . A8 MAHREGAH LAY, 5 H AW & TR,
Dendrotelis HAL4% 30 Z A A HEA 3% B0 2 HR A5 46 FRIR Y AR W) 4 Rk o

o3 AR BT 25 S R AIE 2 B ALEE - TR AT e R 8 R TR IRE LT AR LR B R ISR IT R R BRI
AP B AR AEY  HAh ISR AR R SE T — e 0y T LB (4G TTS-1 AN ITS-2(57 AW fl) ™ ETS
(614 F)™, CNGC5 Fl B-cop(56 D4 F) " trnk/matk(51APIF) 1 GA30xI (A7 APy ) 3k PR 241 7 1)/ 4
P 24 W) Beop Al rps14-cob % 6 A FE K (55 S F)  trnk/matk M 1TS #44‘%(134%%)”61\”1‘%
PRIEHE AL (131 F)

XLy FUE SRR UE S T H AE JE S R R RS IE B S i HEAL R o T RS R — PR T R N
BRI A o R R ] S (A R A 1Y o B A5 R 5 IR 2245 RN — 20, 41 Spirocarpos A Lupularia .
HIED T RERBW BB RN — DR W R T IR SR AR AL e oy 6T RE SR f iR 0 o HZ, 7> 7 ik
b B S B AEAEE Ry BRAE AT Anf — A~ el 504 R DR R 2 1 Ok i i AL R B AS P BE 5 W R RS 58 4 — 30 AS TR] R TR 91 4
T FE AR 22 T A7 7E WY 1 — B, AT RE S A R AL R AFTE T2 B 24 58 AN S8 A R 3 8 IR E 1 BI0CR A
WA K. JIAh, X 85y T BEAL AT SRR A TE W) R B R 5253 IR N TR RO B8 0 TR D OB RE B S
TR e A R, A R 2003z MR W, R A T e A S A B (AN s ] RN AL 45 ) 1Y 23 7 T BOT IR IR
A IBE5E
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2.3 pTH#MAXA

TR X R R 14N B — T B . Medicago W4y KUK, B 45 Bena™' \Maureira-Butler %7 Al
Steele %5 45 H , Medicago cancellata .Medicago cretacea .Medicago daghestanica .Medicago hybrida .Medicago
marina . Medicago papillosa. Medicago pironae, Medicago prostrata. Medicago rhodopea. Medicago rupestris
Medicago sativa subsp. sativa.M. sativa subsp. caerulea.Medicago sativa subsp. glomerata .M. sativa subsp.
12 Ay i A8 R 43 0F 5% o B 3R A — 1E}§
Medicago 41 Suffruticosae W41 1) Medicago suffruticosa 1& 3853 W58 W 5 Spirocarpos 2 B AE—iE , W Bena™
ZEVSI Sousa 2 B BF 5T 45 W 5 i Ah , Maureira-Butler 277 & B M. arborea 5 Medicago 41 %) #h B 4E —i#2 ; Yoder
A o 3 A B K Spirocarpos L1 M. praecox Fl Dendrotelis 5 M. arborea X A Medicago 41 , v M.
praecox N T IR IEFE . Wu ZE T Chen 25 % Bl Medicago arcuata 5 Medicago 2 M. cancellata B 1E — i,
M. arcuata /&8 TZAH FEWEGE o BEAM , Lesing ™ 4 W 75 A5 K ¥ Fh M. cancellara 5 11 T 4 A% 4K 9 Fh M.
rhodopea Ml M. sativa (5% A AH W) ) 2238, 55 — D ASAG IR YTl M. saxarilis 7T BE & IR T M. rupestris Fl M.
sativa( B HAMAR Y Tl ) 24 22 o

Jalcata .M. sativa subsp. Xwvaria fil Medicago saxatilis &

I Steele

R3 BEBRUUANAMI0NTA

Table 3 14 sections and 10 subsections in Medicago

%5 No. 2] Sections W2 Subsections YA Number of species Yl 4 5 Species No. !
1 Medicago Medicago 11 11,19,20,41,53,56,63,66,74,76,78
Suffruticosae 2 30,86
2 Carstienses 1 13
3 Dendrotelis 3 2,15,85
4 Platycarpae 4 3,57,61,75
5 Spirocarpos Intertextae 4 14,25,32,47
Pachyspirae 13 16,22,34,39,46,69,70,82,83,84,87,89,90
Rotatae 6 9,48,72,73,79,81
Spirocarpos 10 1,17,21,35,37,43,60,62,77,88
Lupularia 2 40,80
6 Lanigerae 1 36
7 Geocarpa 1 31
8 Heynianae 1 28
9 Orbiculares 1 49
10 Hymenocarpos 1 64
11 Pectinatae 1 58
12 Ovales 1 51
13 Buceras Buceras 16 4,6,12,18,24,26,27,42,44,45,50,52,54,55,59,68
Deflexae 1 65
Isthmocarpae 2 33,67
14 Lunatae 5 7,10,23,29,71

H SRR S SR 2—8. K2Rl S SR 38 UL .

Note: "indicates that the species number is consistent with Table 2. The sections of species 5, 8 and 38 in Table 2 have not been determined.

BiE BT AN Dendrotelis ) 3 YR M. arborea M. citrina f1 M. strasseri E.
EHAEJEMEY R T E N2 AR B BB AT A R OoR R, Hoh 2
Platycarpae H AN F G 53 K KR WL o 4P M. archiducis-nicolai M. platycarpos M. popovii

-
arborea™ ,

/N

[AL2FENZE,
AR M. citrina #A h & IR

e R R
T A AR M.
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M. ruthenica 1€ Z A58 BB — b B SR AR g 120 2 %

H G 8 55— K4 Spirocarpos 645 35 M) Fh i 40 B9 2E 46 OC R e IR BL AN 2%, AR oy F bk 45 R 58 A8 —
o ZHEH SN WY Intertextae . Pachyspirae .Rotatae \Spirocarpos Ml Lupularia, FHH, Intertextae W4 4 44 Ff
M. ciliaris M. granadensis M. intertexta M. muricoleptis I ) AR AE B R o BR T Intertextae W40 , HiAth 4
AN 2H AT e 2 AR 4r 09 . Hoh, Pachyspirae W40 1) 3 AL ECAE 53 B4R th 282 A 5 A A, A By
AR R, /N AL R S A WA M. murex M. sphaerocarpos I M. syriaca. Rotatae WAHLALH M. bonarotiana .
M. rotata WM. shepardii T2 W58 I W T S @ #EALEL . Spirocarpos Bl Lupularia W.2H AN 18] 43 - 3 AL BF
HH L M AER K. BT BESE — K4 Buceras 035 19 W Fh , N W) Fh B B 35 092 & 2= 55 1E , Br M.
isthmocarpa M. retrorsa Ml M. rhytidiocarpa i Z 5y UE4E , oA © FE 47 20 0 19 49 A &8 8 0 17 — A4~ 2k ik
A%

S EH 1AW F B4, Orbiculares 1 Hymenocarpos 15 A [8) #F 58 &8 B 57 o {H J2& |, Carstienses .
Lanigerae . Geocarpa . Heynianae , Pectinatae Fl Ovales W # 46 & R WK, L H R A, & Bk — L5 .
Lunatae HAEL4E 54 W) Fl , B A — WUAIF 5 [R]B) 4 55 13X 5 AW b, AN (] 5k A1 ) 22 1) A AR A7 A 25 5 (B 2 MR 3R
WIM. brachycarpa M. huberi & Z %% ™ H AW Fh oA ¢ i — L AF Y o
2.4 WmEAR

IR T AR B BRI AR T A b e Uz AR (B A e AR A A T A TR T I MOKR i, 2 HOE A R R Y
B AE ZFEVE TR TE b P TR b DX i M DX A SRR DA TERR B TR AR AR AR T R A K TR
HJE AN ZAE YR M. archiducis-nicolai M. platycarpos .M. popovii Ml M. ruthenica F)FE i 116 Hb X B A 5
A3 A A AR B W, X 77 2 — D 0F oY . VAR S A 38 2 Ak b, — 4R 2B B A8 @A) £ 2 i fE T 21
AR A1 X, Gt v o i P M X T 22 4 2R A AR ) S U A T re R R B v 0 B ) L AR RS T A v T
AC ML X Ml i b IXC7E 5 = 28 K (6500~260 J3 4F i ) R AR DU 28 199 (250 J5 4F 1T ) 22 I3 1 Rl B0 ) A A8 3, UM
78 T b T M X — AR A R A B IR B ) o R SRS e R PR A A R A3 A ] O 2 b
by DX P 1 A AR I, mVE 23 R A TR 08 W R OE ISR B A I S T R

T EWESE, Small * K 1E JE AR Y R 43 O 3R ISR L 21 A4 X I 2 A A W Rl CRBE 1) L 424> F R Ak
M) —4E WA CGERE 2) , LA S 244 BAA A — A2 AR W R (R 3) o A R B ok 3t AL ZAE M B
1 DX 343 502 30°—45° N/5° W —40° E30°—45° N/5° W—40° E.35°—45° N/25°—45° E. MBI & , 28 0F 311
Mo RO A BRI AT, FE (24 YR R 20 ) 3 AT TE /N A0 2 5 L 0 53 AP SRR 2 A A ML B
HEEEESZRRBILZN A EJE, 5E WA O bW, X ERE LRI 27005, 280 3 BB vp W a5 it , I 78
FERE3 57 L Jm A PR n] REHRE
3 EXUEBESK

EACH G AR oA | R B S K KEMERE R B SR E R E SR R B I
Maxted 55 , 75 22 TEHT 9000 — 24 TGHT 4000 4F [0] 5 46 1 7 kL U5 T HL Ve vl OO0 A7 B3 458 3t , N ST 120 4 A A
1650 4F & A& [, 1730 4F & A SE [, 1830 4 18 AR KA W, 1535 4F f A5 SE ¥ 45 4 . 1000— 1200 4F , M. sativa
subsp. falcata 5 M. sativa subsp. sativa FFUR 4238 . FEEAM EALETE E G R O 50 R0 T 30 248, R4 TR
[ 2 2 P R A RS 22 R BT A A B N RIEAT R e 40 S . SEBR b, FR I BOR & Rl N 51 & I B AE BT A
MERI~45 JR15 KE1S HR1~25 AR 3~45 Fi 15 M 35482 M. sativa subsp. X varia, 1fi
ANJEM. varia, TEHESCCHER AR B N BRI SRS HL T 2 M. falcata B M. varia #BJ& A FLIE Y, %
BB YA M. sativa subsp. falcata Ml M. sativa subsp. Xwvaria, B ™58 4, Small ™3 i X141 F B 18 b A 617
W, K LRI 5 S 24 0 21D H A R AR T 2 e R LSRR | TR B A M. alaschanica
Medicago alatavica. Medicago beipinensis. Medicago grandiflora. Medicago grossheimii, Medicago gunibica .
Medicago komarovii, Medicago kopetdaghi. Medicago lavrenkoi. Medicago orientalis. M. rivularis. Medicago
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roborovskii . Medicago sogdiana . Medicago tadzhicorum . Medicago tibetana.Medicago transcaucasica . Medicago
transoxana Medicago vardanis .Medicago kotovii M. schischkinii Fl Medicago trautvetterii, iR HF85H0 T 4
TAFEE X5 AL E s o il — € R AL

HLAHEE GRS AWM M. sativa subsp. sativa, M. sativa subsp. caerulea. M. sativa subsp.
glomerata .M. sativa subsp. falcata Fl M. sativa subsp. Xwvaria, H:H M. sativa subsp. falcata £335 2 4728 Fh M.
sativa subsp. falcata var. falcata M. sativa subsp. falcata var. viscosa. XSV FPAYASFh Z [0 2438 0l & AF1E) 12
(1 BE R A Ui, S S B PR R (P 1) o BR T 2% Rh T 3, 53X — 45 RABAS BB 2524 A0 7 BEAL O i SR ™0 A i
H A S D S BB A PR PUTE PUHAEL S BE L T M. sativa subsp. sativa 7 TP RO S 00 JE R R

B R EAMAF W Medicagod

Other species in Medicago genus, especially in Medicago section

RUEHER &4
Alfalfa complex

)

subsp. subsp. subsp. subsp.
sativa Xvaria glomerata falcata
(2n=32) (2n=32) (2n=32) (2n=32)
& X
Hoz| T mSE| T HERIT meR|)f
= < [\ < b & < = ©
BES 58 F5° BES
subsp. subsp. subsp. subsp.
caerulea Xvaria glomerata falcata
(2n=16) (2n=16) (2n=16) (2n=16)

%

&

1 EREEEGHERRTERE

Fig.1 Schematic of the gene flow of alfalfa complex

Sk 7 Sk AT AP ] G R P A R PRI 250 15 Sk TR SR AR B AE S5 MORR P Ml 4 i ) 4 B PR 1) 5 7R T REAFTE R R ALE % . Solid arrows
indicate gene flow between and within subspecies. Hollow arrows indicate gene flow between alfalfa complex and other species in Medicago. Question

marks indicate possible unknown pathways.

Y WL SER B A 4 A S D IR IETCH B o AL$E M. sativa subsp. sativa(2n=32) 165 0 I ek ;
M. sativa subsp. caerulea(2n=16) £ % @ RIZRFER ; M. sativa subsp. falcata var. falcata(2n=16/32) £ B
o, RIEANE M ;M. sativa subsp. Xvaria(2n=16/32) {6 & 6 B L AW A R IEA LM, B M. sativa subsp.
falcata 5 M. sativa subsp. sativa % #& M. sativa subsp. caerulea 223850, 2) IEH W T . B M. sativa
subsp. falcata var. viscosa(2n=16/32) LB 0, RIERNE M ;M. sativa subsp. glomerata(2n=16/32)fL B 0, 3
il .

4.1 Ak & TR

A5 8 ) b S B ME s T BB RS LA A D . 1) ER S ) Rh A A T AR T BRI B S R bR A B A AN
W% W T S RIMERE W M. sativa M. polymorpha M. lupulina M. medicaginoides M. monantha 1 M. rigidula
8o M. polymorpha W RE 2 7 JB N e e %€ B YRl , H R 22 A8 1) 5 Mt S BRTE B T 44 “polymorpha” %)
S8 — AR E A R AEE IR, B A A WARAR IR . 2)Fh N FhE e s th i 2 57, S B E
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o br L R TE M . W1 M. sativa B NS TR 2 A 2 ] Y 2% 52, RS AR I HE BE ALK O3 A L ML rotata 5 M.
bonarotiana M. littoralis 5 M. truncatula M. littoralis 5 M. italica Z [A] {15, JEACHMELLSEE . 3) W Fhin]
AGERTE Rk, FBOEEMAE T YRR 4) 5P Rh o A BN A SRR R ARARA D, A WFSE

4.2 YA EZTFE

HUATE RS b X ) F e A 48 i TR SEUA Ak B b A R R S W R ARE S A L A B A S i v o R TR
AWM RRG ERIRTL . FEXT —A E A 8 R AT S i D AR KCOT e EGZ AN 5 B AR D SR
SR IE S AR (AN SRR TE BB B A P RRL v R AR (U5 ) AT SR A A, T WA e 1A
B AC B AT R R S 4340 55 5 2) R T 24 DNA R B 0% W) #h 2 S SRR AT 4 7 3046 23 B, 50R 8 4k
5 DR 2 e 8 K DR 2 ) P S 7 VR A R R 2 KT S 5 3) 5 B AR Rl BOE G Rl AT A AS B R R T .

1) o 25 5 v N OGN IR BEAT — A FRASE S VIR Gl 2 i — A/ 2B 808 — Ml e 1. e,
T8 o R PR R AR e R R DR U R R A A AL A A [ — W e AR AR N A SRR A IR AR I AE
AR A e A 6 A, DL SRR AR SRR Y 22 5 AN R AR T AT AN 43 28 5 S 0, 9K T s Ak
(4 J2s , B ST PP G 2 R 3 o 25 S R S AR B AR E A K R R AN AE AT 25 )8 (Paeonia) LI AT & AE
4.3 AR

Pl BT BE P2 o K M B M E R AT . 2R¥ L CANERZHMRUE YR J8NEEEAN
5, BB A I A B Z AR YA, RBUR Z /e R MR e . WE S 8 A AN AL E LRl BAR B G
B3 B AR AR P AR A S st 2k o BRI, B AE 8 23 28 N DU BEAEREVE K P T iz WA I 3 5 4% U
1S B TR, R R B Sl . E AR, U E B SR — K4l Spirocarpos %A 354U LN AL O R
I AR AL AL AR 5 S — 2D B TR A AH DG BT, 4R 58 R IR HE KT I 7R OB R B 5 53 b M. medicaginoides Fil
M. orbicularis TE 3 [5G B £ o3 A, 75 BLkE— D 4 .

NE P AR B2 8 A JE R BT SR IR ST n] E R R DL SR I R B AR R B R R, LR 5 A
A6 RH GBI 2% 1 W0 A (A58 A6 B A6 S G RS TR Rb AR i, 55 80 4K 4 SR 4% 00 R 1Y Medicago 41N 1) H ALY
i, B0 g N LA Bl ) 38 i 22 e e DU O IR AE R L 6 T S R 5 R B AR b2 O S R R R
B AT ORGS0 R DY S AR AR B A e A R 3R e SR AR R RO BT RE D TR B M O R A ol iRk
o W RRREEE D, A 19N WA RN 2E 2D Ik s ey R B v T R B B S IS
o 55 = VBN S LAY, 25 M B A A BT A il A A | b B W P R Wi AR X R B R RO L Ak, LR
e A e BRI S AR R OR AT TS AR SRR AR RO A AR B RS2
4 by DX 4 A R Qi e BT R A N 5 A
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