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Abstract ; The statistical methods of cluster analysis and the Principal Component Analysis (PCA) were used
to study 12 morphological characteristics from 12 populations of Medicago ruthenica in Inner Mongolia. The results
show : the genetic diversity of 12 gemplasm is abundant, inter-population variation occurred remarkably in most mor-
phological character. The farward six principal components totally represented 85.72% of morphological diversity,
principal components analysis showed :six characters including plant height, branch length, area of leaf, leaf length,
plant diameter and 1000-seed weight are mainly factors which produced morphological variation of Medicago rutheni-
ca. Based on the morphological data,12 Medicago ruthenica germplasm were clustered into 4 groups. The fourth group,
including MR-12 of germplasm,had taller plant height, more plant branches and leaves, bigger pod length,and more
1000-seed weight. The germplasm in cluster had better morphological trait,and it could be used for breeding.

Key words: Medicago ruthenica (L. ) Trautv. ; Germplasm resources ; Morphological variation ; Principal compo-
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Table 1 Material name and origin

WS ,HPERIVBERERHRFLE LD, b
B A PR R 111°45'E,40°36'N, Bk T B KRS %,
¥R 1065m, T8 ER EXNRYMSBENEER
EAEHRBERS 6C, BB &S HE 39.3C, &%
B8 -35.6C, =10% #4975 3h BUR 78 2700C LA
to EVHMEKR 400mm EL , BEPETS.9 =
B, EBPHR10dEL, ZEMB WA, FH
FAEHERNO0.6% , R . 5Lk HiEd, LEAE
REERE A+ MKE L mE, FAEMegE s8R,
HEH, THEBABREER BENEHNE.
(LR 2 € X5

HBRAHHSF T 2009 £6 AERZEHEFH,
SHEMTHME; £AFHMHEKI K, PHEES
K AERHEEIXKARIT,3IRERE, PXEH
10m?, /MK [6] B 60cm,
1.2 EHH

KRB REAZEHEARBE, FRHFiH
PERYHEREEERRTERBER TP ER
gt BRI E L,

HHTS MB LK B

Material number Material name Origin

MR-1 Ji 75 5[ Medicago ruthenica (L. ) Trautv. ] BRI T R

MR-2 R3S (M. ruthenica(L. ) Trautv. ] B T 2
MR-3 W46 5[ M. ruthenica(L. ) Trautv. ] FAEETR)NE

MR-4 R S [ M. ruthenica(L. ) Trautv. ] 183k ik R

MR-5 REG[M. ruthenica(L. ) Trautv. ] LB )

MR-6 RTE T [ M. ruthenica(L. ) Trautv. } AR ) 2 K I

MR-7 W7 5[ M. ruthenica(L. ) Trautv. ] SERFTHTFER
MR-8 W G (M. ruthenica(L. ) Trautv. ] BT REN

MR-9 R E[ M. ruthenica(L. ) Trautv. ] BENRTSAKPRATFRE
MR-10 RIETG [ M. ruthenica(L. ) Trautv. ] NEBFRE

MR-11 W[ M. ruthenica(L. ) Trautv. ] W40 D0 /R 7l B B /R PR A Mk
MR-12 K7 S.[ M. ruthenica(L. ) Trautv. ] o5 M TiT T 8 LR S0

1.3 RERNBEFZE

X 12 fREEHBRESHERAE EEH
b, xRS EE R MR AT TR
& HAONEREZUESHERAIE. EEFAE .G
BRE ML SR BAn L3R 2,
1.4 MBEZITIH

xf BT 2% 78 B B0 36 R Fii SAS8. 0 AT & it 4

Wi UERREBR(CVENMHE SRS REE
R W ; N5 7 % 4y #f (ANOVA) i &
B 6 181 T 25 MR AIE 0 . % 4 5 A E L 9 # (PCA)
HEBRLURRERREIRSEZRNERN
EHRELH (UPGMA) M E B MR EEIRH
SLE



54 : HREE AFLRECEERRESHERR 723

N2 REERSHEREETMERERE

Table 2 The main morphological characters and criteria for Medicago ruthenica

J 2t 4R Character

F ik 5id &5 M Criteria for recording and method

H #2# % (cm) Plant height
B %1 (cm) Branch length
A B (cm)Plant diameter
4 (om) Length of leaf

M % (em) Width of leaf

M B (cm®) Area of leaf
FE R (em) Pod length
IR H(em)Pod width
FERFE AR Pod shape

#F 1 (mm) Seed length
¥ K (mm)Seed width
FHH (g)1000-seed weight

ERREW

ARSI 10 %, EFEHRBA S BLAMKTHROARKE

BAPXEEHLE10 B, 5 HIMEFHRB KB ROKE, R HHE

BP/PRBEGLBURE 10 8k, S AIME A ERBRER HHBRAERNO T HE
M/ X BEHLEEER 30 J S, F T AL 4 1 S e 8 o (6] /) o 69 4 B W, B 248
W TR E N A, DAR AR R TR ,30  BCF M

WRETT R E AR, DA X R 48,30 A BUE Y

BHREEHLE 10 MEBB LR, I 10 5, AR RMKE R 5E

BUGMIBER KM B SE R W, BB i R MR, RO B

BEYL% 20 B T, A MR R MK, B3
BEHLIE 20 LA T, iR R R M TEBE IR 33946
1000 B F FINER .10 KEE , REHHE

2 GERE5a%

2.1 REZHEAROESHERESR

X 12 63 18 SR AR B 12 MBS R
FiBE# T EAET, F T EE-TESHE
REFHB B/ME BRESFEEZ EREK,
GRARIAFAERZEAFERRHWER, KR

- MERERFAMBEZRALTARABRENEES

Bk,
RELEFRSFSEERNERGET BHLEMH
TR AVPEREERKY GG, HERREAE
26.45% ,F R E & 20.0 ~ 43.67cm, F ¥ {H N
32.67cm, kBB MR XS ZEAG T HF EEK
bk, RRERWER,ZRRHCHN 22.05% ,FH
FEE R 0.34 ~0.79cm’, ¥ {H % 0. 52em®, - & &
BARWERXA S 2ZEAT N T T HEKH 6 wmH
KGKAEBMEZKNERRZRBEES, AR
20. 40% .16.97% F1 15. 56% ; A5 5 g FF B /> 69 o o
BERREFE/NIN10.73% , HERTEE R 0.57 ~
0.82cm, FH{EH X 0. 67cm,
HFHERMNERFTERAEHFR . BFREN
THE, X3 MERHRFHFRHEENEIL, RER
MFROTHE, SHTHEIRESENERES
MWXR, ENRMEMFFEMNEERTF, HP
ERBFERXKVETHE  KERRAE N 14.11%,
BREE R 1.59 ~2.96g, FHH K 2.4, TR &E
BARKEX B R &R /RICEM ., HKR#
FEEN,ERABNS5.73% , MAEREER/PYY

MFEATRABENAND  ERBEENL62~
1.87mm, EHEH 1. T3mm, FFHERNERFELE
FHTHTRE, TifFHKAEERHAEA, &
FHRRNGEBAENERSR X, B F 3R
HRRGERKMEMWER, N GREKERSE
BHBENEM,

MUEX RESESHERERFTATLUFH,
REIAFRERZBRABESHERNZR, X
BAEROER TR bk . EBLHK B
HR BHEKMTHEFHESIE,

2.2 REENRABRRSHEROETHES ST

EEEREEY - BERNES, BHEY
BENARTERBEENRA, EEWHAFNEE
EEZ—C. ERVOFRBRERTHEARAREE
BROBKREENERT BT RS RHILA
WAERETF XL E F T LA B A 35 K B
PRGEE, XHERBLSTERAM XEEATE
BEXER', o 12 GRS HESNK 12 B
BHEBHTERS . X 2 MEEZEFRNEE
H.TMEMRERAMRBLERILE 4,12 M ESHER
THT 6 M EBAFMEERBERLE S, NFERTL
Bl AT 6 MEMAS M BB KL 85.72% , i
ERUREZRBEEFIRARNKBAIER. B1 £
AT ETERE R 22.31% , % 5 $51E (7 & e H
BAMHEREBKEEZK (0.4719) HBEAER
(0.5288) ;2 EWA M F ETERE RN 20.73% , %t
MEAEER B PERBRMERKKEMFE
(0.5094) MFRLE(0.4203) ;58 3 ERAWHFER
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Table 3 Statistics analysis of morphological characters of Medicago ruthenica

HR T B/ME BAE R EREN
Character Mean Min Max s (%)CV
B (em) PH 32.67 20. 00 43.67 8.64 26.45
&% (cm)BL 74.20 50. 67 89. 00 11.55 15. 56
HMAEB(em)PD 135.97 9. 67 166. 33 23.07 16.97
M (em) LL 1.32 0.93 1.93 0.27 20. 40
% (cm) LW 0.67 0.57 0.82 0.07 10.73
HE B (em?)LA 0.52 0.34 . 0.79 0.12 22.05
5K (em)PL 1.40 1.14 1.75 0.17 11.94
¥RE (cm) PW 0.49 0.40 0.58 0.05 10. 34
FRERPS 2.90 2.53 3.27 0.25 .8.48
#FH (mm)SL 2.31 1.99 2.51 0.13 5.73
#FE(mm)SW 1.73 1.62 1.87 0.07 4,31
F 5 & (g)1000-SW 2.44 1.59 2.96 0.34 14.11

BRE D 15.57% , 3¢ R B9 HRAE 1 8 = 45 R B oK i 4K
WRMFE( -0.5107) B 4 K (0.3921) Fm E A
(-0.3591); 4 TRAWHFTFERMKE N

£4 REIHEREKSEREAIHBEDRETRE
Table 4 Eigenvalue of principle proportion of 12 morph-

dogical traits of Medicigo ruthenica

12.03% , %4 Bi W45 GE 1 B e fE L BA ORI R4k 24 WEE  FRE(%) REUTRE(%)
E (0. 4984 ) # ? _& ( - 0.4956) I :F" ¥ & PC Eigenvalue Proportion Cumulative
(0.3588) ;%55 ERAMH ERMERT. 96% , % ! 2.6774 22.31 22.31
2 2.4871 20.73 43.04
R B KA 6 0 b A R B A 0 R BL(0. 4806) B0 © 8688 .57 55,61
HE(~-0.4479) ;56 TR T T ETIMEHN 4 1. 4436 12.03 70. 64
7.12% MEMBEARFPEARKORER 5 0.9552 7.96 78.60
6 0. 8541 7.12 85.72
(-0.5233) Bt (0. 4677) . 7 0.5563 4.64 90. 35
MU ESHERER,E135 M6 ERS2 8 0. 4868 4.06 94.41
RMEFRBENGIE,$2 M4 TRSRRBAEHR ? 0.3683 3.07 97.48
10 0. 3024 2.52 100. 00
BEOHE LTE2 TRPEERRRATH ] oo 000 100,00
¥RE o 12 0. 0000 0.00 100. 00
k5 REEHRABROIRIIH
Table 5 Principal components analysis of Medicago ruthenica
#:4R Character Prin 1 Prin 2 Prin 3 Pint 4 Prin 5 Pint 6
¥ #% PH 0.1213 0. 2361 -0. 0003 0. 4984 -0. 3646 -0.5233
B &k BL 0.4719 -0.0393 0.3921 0. 0616 0. 2867 -0.0921
A E PD - 0.5288 -0.0684 0. 3356 -0.0032 0. 1428 0. 0637
M LL 0.3137 -0.1625 -0. 1907 -0.2950 -0. 4479 0.4677
MR LW 0. 1052 -0.2477 -0.5107 -0. 1869 ~0.0843 ~0.2300
M & B LA -0.0832 ~0.3256 -0.3591 0. 1285 0. 4806 ~0.2309
¥REPL -0.3119 -0.3574 0.1642 0. 3255 0.1314 0. 2810
LEFEPW -0. 3587 -0.2699 0.3323 0.1387 -0.1163 0.1799
FERERPS -0.2947 -0.0150 0. 3465 -0.3310 -0.3592 ~0. 3256
T SL ~0.2009 0.3276 0.1170 -0.4956 0. 2951 -0.1332
MFRESW -0.1105 0. 5094 -0. 1060 -0.0148 0.2572 0.2610
F 1 & 1000-SW -0.0347 0. 4203 -0. 1586 0. 3588 -0.1132 0.2925
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12 4 i 76 570 B b4 4 6] B9 35 78 3 B0 BR P
YE RN RTEE R 0.53 ~ 1. 67, R 4841 K ]
12 MBS R ERIRE R R, XA UPGMA ik
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FUHRARY
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Fig.1 Dendrogram of cluster analysis based on morphological traits
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