YRR SHEA 2010, 19(4) : 1-11
Journal of Plant Resources and Environment

N

B A T AN R AR R R S R IR S B 2R 5T

WEE, AT, EHE ENC, F OB

(TR KRY a EARLE2RE; b AR o AEAERSZIR = TG, TR TN 510642)

FEE . NI E 1B (Medicago L.) 5 5 LS ( Trigonella L.) [R5 E R | -4 W 18] 1) 73 o AR 398 , A phe v ) ok 3
KRS IR ()R, X 45 T 5 5 LR AP i e S48 FAE A TR A AR R AT 1 WLEEFNI &, JF LA B 43 s A
F5EL B AL 40 ANTE MR AKE N SR 5027 B K 16 ASFPEFT T R IS8T (UPGMA ) A 1443
Br(PCA) o ULA IAARAE B B4 MBS MEIR 'S T By B 45 8 A 5 L8 16 DR 2RI 3 KRR
e, WIEREERRY], B PR AEY) (11 Fi) (R B S5 AL REACARTR] , X e B A 25 2 200 | T2 1 4 A v A 4 JH 2
AT 5 L A B R WRR S5 AL R 21 2L IR BE S/ N T A8 IR o Bl W A (9 Fh) AR R TE S RRAEAR AL, 24
BRIV SORERIE A5 T8 A A B A 0 = B0 s ARl A AR TE A 150 22. 67 ~34. 67 pum A1 17. 34 ~31. 60
oo s AR R T SUHAL 7 B, 52 /N7 IR o ol B2 65 4 R AR 03 R I 00 705 TR J 1140 26 2 O AR 00, AR 2 48y v ) M R 5 4
25 B —ERW BB PR S, BB AR FERRIREE B 10. 85 4b, XAy E A5 T8 (11 F) R /5 2 (5
i) (1 16 ARSI 43y 2 20, A SIS R 5 AN S 2 0, B 2H 24 Ey A R A IS L FERR IR IR 29 9. 32 &b B 4
g —E R4 3 N, TR S R 2R A B o B R TR Y [ESET & ( Subgen. Platycarpos D. F. Cui) R R
(Subgen. Medicago Tutin) FIK ¥ H 7% W& ( Subgen. Lupulina Gressh.) BIFNE, Ao ras SL 0/ 3 A~ F s
B B TTRRR AR, (L 57. 50% 5 FERT 3 A TR SRR/ N 58 L ARZEHA TN B IR &  ZE /N i A 1 B R
B N ITEAR BT A SEAH DGR A ZE XA EE (3 7E 0. 6 L b, B S 32524 B S0 BT 2 > U4 il
1Y ZAERR B PR 16 ARSI 4 AN RAEETE SR F ISR 2,

X8R BHiEE; WS OE; IBERHE; B0 Eaabr; RRE
FE4ES: 0944.5; 0949.751.9 XHkERERD: A XERS. 1674-7895(2010)04-0001-11

Studies on morphological characters and numerical classification of Medicago L. and Trigonella
L. species DENG Chao-hong®, CUI Da—fangh‘@, YANG Hai-jun®, LI Fei-fei", FANG Ying® (a.
College of Life Science;b. College of Forestry;c. Center of Experimental Teaching for Common Basic
Courses, South China Agricultural University, Guangzhou 510642, China ), J. Plant Resour. &
Environ. 2010, 19(4) . 1-11

Abstract; In order to research the relationship between two genera of Medicago L. and Trigonella L., to
find evidences for generic division and to solve the classification problem of transition taxa, testa structure
characters and pollen morphological characters of two genera were observed and measured, and based on
40 morphological characters, cluster analysis (UPGMA) and principal component analysis ( PCA) of
sixteen species of two genera were conducted. Furthermore, the key to the sixteen species was compiled
according to some morphological characters with important taxonomic significance. The observation results
show that testa structure of two genera (11 species) is almost same, which is composed with palisade
tissue, sclerenchymatous and parenchyma cells. But the thickness of cap-structure and palisade tissue of
testa of Trigonella species is thinner than that of Medicago species. The pollen morphological characters
of two genera (9 species) are similar and as follows: ellipsoidal or nearly spherical with elliptical in
equatorial view and 3-lobed circular in polar view, the length of polar axis and equatorial axis is 22. 67—
34.67 pm and 17.34-31.60 pm respectively and the ornamentation of pollen surface is relatively
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simple with little cave-shaped. The testa structure and pollen morphological characters indicate the close
relationship between the two genera, but the difference of the cap-structure in testa between two genera
has a certain taxonomic significance. The cluster analysis results show that sixteen species of Medicago
(11 species) and Trigonella (5 species ) are divided into two groups at Euclidean distance of 10. 85,
Group A consists of Trigonella species and Group B does of Medicago species. And Group B can be
further divided into three sub-groups at Euclidean distance of 9. 32, which consists of three subgenus
species belonging to Subgen. Platycarpos D. F. Cui, Subgen. Medicago Tutin and Subgen. Lupulina
Gressh., respectively. The principal component analysis results show that the accumulated contribution
rate of the first three principal components is lower with only 57. 50%. In the first three principal
components, absolute weight values of length-width ratio of fruit and leaflet, length and hairy feature of
calyx, the hairy feature of stem and leaflet, leaflet apex shape and inflorescence length are all more than
0.6, showing that these characters have important taxonomic significance. In two-dimensional scatter
diagram based on the first two principal components, sixteen species of the two genera are composed of
four phenetic taxa, which are consistent with the cluster analysis result.
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Table 1 Basic information of voucher specimens of Medicago L. and Trigonella L. species used for observing testa structure and pollen
morphological characters

K FTIN R RIEH

Species Collector No. of collection Location

WIJKEA 75 T, cancellata Desf. FERF Cui D F H-003 [ BT 28 K 55 Urumgi of Xinjiang, China
K Cui DF H-133 F B8R 58 RS Urumgi of Xinjiang, China
K Cui DF H-134 ot [ 3B % K 5% Urumgi of Xinjiang, China
HERKF CuiDF H-135 o ] i R 5T Urumgqi of Xinjiang, China

HEWAE T, orthoceras Kar. et Kir. #AKF CuiDF H-137 [ 37 8 2K 55 Urumgi of Xinjiang, China
FRIT Cui D F H-138 o BT 5 5 K57 Urumgi of Xinjiang, China
HRTJ7 Cui D F H-002 [ BT 28 K 55 Urumgi of Xinjiang, China
BKTF7 Cui DF H-001 o [ B %5 K 55 Urumgi of Xinjiang, China

LIETE M. sativa L. HRJ7 Cui DF 0708-507 TR T IE WK JE Tamworth, Australia
HRKI Cui DF 0Z08-501 MR B AR R Tamworth, Australia
BRIy Cui D F 0208-307 WK F /R A Melbourne, Australia
ERKIFF CuiDF 0708-310 PRAF 2R 7S Melbourne, Australia
HERKICui DF 0708-314 PR 2 /R A Melbourne, Australia

B ETE M. polymorpha L. #KF Cui D F 0708-100 WKW HEE L Canberra, Australia
BRI Cui DF 0708-109 PRAFHEEZ L Canberra, Australia
HERKI Cui DF 0708-206 TRAH] I 4EZ F]F. Ocean Grove, Australia
HKJ5 Cui D F 0Z08-205 WHKFI S Z F . Ocean Grove, Australia
BRI CuiDF 0708-200 MRAFNYEZL FT. Ocean Grove, Australia

[JEETE M. platycarpos (L.) Trauty. EVEZE Yang H J K-006 [ H7 38 A1 /K HE Burgin of Xinjiang, China
V7R Yang H J K-011 A [ B AT R Burgin of Xinjiang, China
FilE Yang H J K-017 o [ B AT R Burqin of Xinjiang, China
FIE Yang H J K-019 ] S A R Burgin of Xinjiang, China
FUFE Yang H J K-027 [ H7 58 A1 /K HE Burgin of Xinjiang, China

KEETE M. lupulina L. BRTI7 Cui DF H-105 o [ B %45 K 55 Urumgi of Xinjiang, China
AEKT7 Cui D F H-201 o 38 %5 K 5F Urumgi of Xinjiang, China
EUGZE,SE Yang H ], et al 01-078 A EHT S HT IR Xinyuan of Xinjiang, China
EVEZE S Yang H T, et al 04-001 BT EEHT IR Xinyuan of Xinjiang, China
ﬂé{’@f‘, A Yang H J, et al 04-002 o [ S R Xinyuan of Xinjiang, China

TALETE M. falcata L. EVEZE S Yang H T, et al B-010 i B B A /K Burgin of Xinjiang, China
SEVEEE S Yang H T, et al 04-054 1 [ 37 5587 R Xinyuan of Xinjiang, China
FUGE % Yang H T, et al 010-026 [ HT S AU Emin of Xinjiang, China
E S Yang H J, et al 02-001 A [ 5 L B Gongliu of Xinjiang, China
R CuiDF H-122 A [ e R SE Urumgqi of Xinjiang, China

ZAFETE M. varia Martyn EUGZE,SE Yang H ], et al B-016 1 [ Hr 38 A1 /K HE Burgin of Xinjiang, China
FUFH S Yang H ], et al Q-004 I EHT SR ILE Gongliu of Xinjiang, China

HKJ CuiDF 07001
EHFLE % Yang H ], et al J-043

o [ #7852 K 5% Urumgi of Xinjiang, China
Hp [ B 8 AT JKEE Burgin of Xinjiang, China

EUFE,SF Yang H T, et al 01-043 H EHT ST IR Xinyuan of Xinjiang, China

BHE EK Cui D F 1034 o [ U1 FETT. Yajiang of Sichuan, China

M. edgeworthii Sirj. ex Hand. -Mazz. #RJ7 Cui D F 1025 o [ U1 TR AT Xindugiao of Sichuan, China
#KRJ7 Cui D F 1056 [ PO )1 HEYT. Yajiang of Sichuan, China
R CuiDF 1015 FE PO 4P Luhuo of Sichuan, China
#ERKHF Cui DF 1021 A PO H A2 Ganzi of Sichuan, China

WHTE M. ruthenica (L.) Trautv. PN Sun H 6437 FETE T Zhongwei of Ningxia, China
FML Sun H 8142 rf1 [ 75 2 1 T Zhongwei of Ningxia, China
PN Sun H 7399 FETEHR T Zhongwei of Ningxia, China
PN Sun H 5133 FETEGR T Zhongwei of Ningxia, China
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%% 1 Table 1 ( Continued)

ik FTIN R R

Species Collector No. of collection Location
N Sun H 72017 1 [ 7 5 7P T Zhongwei of Ningxia, China

HIGETE M. archiducis-nicolai Sirj. ML Sun H 7022 o [ U1 B[ 31 Aba of Sichuan, China
N Sun H 7227 o [ PO )1 545 Dege of Sichuan, China
N Sun H 06529 v [ U )1 {4 Dege of Sichuan, China
ML Sun H 2538 Hr[E PO )1 3k Seda of Sichuan, China
PN Sun H 3546 FEH R E Dingxi of Gansu, China
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A W2 ZHEY Palisade tissue; B: MEARE5HS Cap-structure; C. JEREAMN Sclerenchymatous cell; D #HEZH I Parenchyma cell.

1. HRE P Trigonella orthoceras Kar. et Kir.; 2. WIKEH AT EL T, cancellata Desf.; 3. FSEE T8 Medicago platycarpos (L.) Trautv.; 4. HiFHETE M.
archiducis-nicolai Sivj.; 5. TAETE M. falcata L.; 6-7. {£E T8 M. ruthenica (L.) Trautv.; 8. ZAFETE M. varia Martyn; 9. B4 EHTE M. sativa
L.; 10. BIHETE M. edgeworthii Sirj. ex Hand. -Mazz.; 11. KEETE M. lupulina L.; 12. METE M. polymorpha L.

1 BEBRMASBEMERZOEELEY

Fig.1 Transverse section structure of testa of Medicago L. and Trigonella L. species
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Table 2 Comparison of anatomical characteristics of testa of Medicago L. and Trigonella L. species
Sk B /pm  Thickness o HSMAAEEY  SEAR
Species EHR 25k W2 TC/TS" Wlt]’l or without precipitate Layer number of
Cap-structure Palisade tissue in sclerenchymatous cell parenchyma cell
EARBSE T, orthoceras 5.68 24.65 0.23 JG No 1
WK S E T, cancellata 4.63 20.02 0.23 H Yes 1
[IEETE M. platycarpos 7.61 35.38 0.22 £ Yes 1
HEETE M. archiducis-nicolai 7.47 31.24 0.24 Jt No 2
HALETE M. falcata 7.08 29.94 0.24 J& No 2
HHTE M. ruthenica 7.55 30. 86 0.25 It No 1
LA HTE M. varia 7.91 30.63 0.26 Jt No 1
BALETE M. sativa 7.86 30.00 0.26 JE No 1
BIEETE M. edgeworthii 7.44 25.93 0.29 7 No 2
KIEETE M. lupulina 7.94 26.32 0.30 & No 1
BT M. polymorpha 8.08 24.70 0.31 7 No 2

DTC/TS: WEIRZEHE R L SRS 2 R FE Y FL{E Ratio of cap-structure thickness to palisade tissue thickness.

FJEETE (M. platycarpos (L.) Trautv.) /N A FPZEFh
B P JERELN i N KA TUTED , B A0 2 E0Ch 1 5
2 )z,
2.2 TEMRIESEES

Tt BB T HAER (7 ) 5815 28 (2
i) MR B AE TE SRR WL 2, BB T AL 1Y
TEASFHIE S SRS WAL 3, A6 T8 25 ) D0 45 40 I

23, BTEIR S R R AERPR Y A ERTE o
IEERIY | 2538 T IR B | A% 80 R = 24 BE ; 164
BLI /N2 TN 3K 22,67 ~34.67 um,
FRIER K 17. 34 ~31. 60 pm; 468 R H =1L,
8, FLAL B TCAINEE 5 AU 3 T S0 4 1 B, ol B
TR T 2 5 B T, A N R 2 2 /T

1. EHTE Medicago sativa 1.5 2. EALETE M. falcata 1.; 3. WIEETE M. platycarpos (1.) Trautv.; 4. KEEETE M. lupulina 1.3 5. BIETE M.
edgeworthii Sirj. ex Hand. -Mazz.; 6. METE M. polymorpha L.; 7. LA ETE M. varia Martyn; 8. & Tkt e Trigonella cancellata Desf.; 9. e

Y 7. orthoceras Kar. et Kir.

B2 (XZBHETHEEMASCEMENERRREE
Fig.2 Pollen morphology of Medicago L. and Trigonella L. species under light microscope
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1-2. BIEETE Medicago sativa L.; 3-4. FACLETE M. falcata L.; 5-6. Z75E %5 M. varia Martyn; 7-8. KWEETE M. lupulina L.; 9-10. FIEETE

M. platycarpos (L.) Trautv.; 11-12. EIEETE M. edgeworthii Sirj. ex Hand. -Mazz.; 13-14. F§E T8 M. polymorpha L.; 15-16. RIS Trigonella

cancellata Desf.

B3 AMBERTEERSHABBMAENEHHLE

Fig.3 Pollen morphology of Medicago L. and Trigonella L. species under scanning electron microscope

*3 HEEMHSBEMEEZMHERONESER (X£SD) B
Table 3 Determination results of pollen character of Medicago L. and Trigonella L. species (X+SD)

S Bl BE/ om HRIEME/ T B

Species Polar axis length Equatorial axis length Surface ornamentation
FSEE 45 M. platycarpos 31.34+4.02 20.60+3.33 et Smooth

FHETE M. polymorpha 24.67+1.85 18.34+2.35 /NTUHR Little cave-shaped
WAHTE M. falcata 34.67+4.07 31.60+7.39 ITYETE Subsmooth
BIEETE M. edgeworthii 26.74+4.07 18.14+3.44 /TR Little cave-shaped
KIEETE M. lupulina 31.27+5.35 21.07+4.11 /IR Little cave-shaped
ZASEE M. varia 29.74+6.69 21.27+5.34 JNFOIR Little cave-shaped
LALETE M. sativa 28.54+5.35 21.80+7.39 JNFCIR Little cave-shaped
BIKER S T, cancellata 22.67+0.88 17.34+1.34 /TR Little cave-shaped
HRBSE T, orthoceras 22.83+2.17 18.50+3.06 /IR Little cave-shaped

2.3 ETHEUERNRESIWER

LIETE R S5 )5 BRI 16 DR iz B s K
T 40 MESER (AR ZWMINTIEZS 3 je Ff iz 41
LG S AL WO 55 ), B UPGMA #5377 2R
B, AR UL 4, 7ERRIGHE 25 10. 85 4k, 16 4~
FEHERIAr A 2 4. A AR B 4L, BAT Jm ALERAE , o,

A WA T ERS A BRAES S (T, monantha C.
A. Meyer) FHAE(T. foenum-graecum L.)  PIJKHEH f5
EF RS S (T, arcuata C. A. Meyer)S A~Fh, 1
GG 2T A P B AN | B A AR Sy 2R
BAIL K A BIHEIR; B S TRAETE (M.
sativa L.) \ Z27Z E 15 (M. wvaria Martyn) 48 H 15 ( M.
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ruthenica (L.) Trautv. ) . B3 H 15 ( M.
Sirj. ex Hand.-Mazz.) . f £ B 5. M B 15 (M.
polymorpha L.) ./NE 5 (M. minima (L.) Grufb. ) #
WH % (M. falcata L.) . H i H 1 (M.
nicolai Sirj.) \%Eﬁﬁ%(M lupulina 1..) MTE KR E
5 (M. cachemiriana (L.) D. F. Cui), &N ETE S
BERHAERINZE, il W B BT R
PR ZE R E R RMEEE SR TERER.

edgeworthii

archiducts-

FERK GRS 9.32 4k, B @ Aps ] st —25 %143 il 3
A, Hd Bl WHLA 5 F FkiZ , (&S
fi BIEH S W e E A A A R R E T,
L[FRRE R R 2 o K BDE , 515 580 a2 A1
— ;B2 WHA E AL EAE 2 E S ME AL E T,
FRIE A ZAEAE JER R i3] 1 ~ 4 BIRGES
B3 WAL R EAE /INEAE FIRE B A4S REE R 1 ~2
AEAE MEMRREE ERIEARN BT s AR EL O]

12
15
Im
A
13
14
I 11
Bl 3
—] g
9
| 18] !
| — 1
B2 L
8
6
B3 I 10
7
L 1 1 1 1
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B4 ETESERNEERSHABEEYHRESH(UPGMA) &R
Fig.4 Result of cluster analysis( UPGMA ) of Medicago L. and Trigonella L. species based on morphological characters
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Table 4 Result of principal component analysis of morphological
characters of Medicago L. and Trigonella L.
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Fig. 5 Two-dimensional scatter diagram of Medicago L. and Trigonella L. species based on the first and
the second principal components( PC1 and PC2)
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