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Collection and Phenotypic Traits Analysis of Vigna minima
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Abstract ; Vigna minima is one of the important Vigna species in legumes. However, there was little research
report about it. In this paper,the geographic distribution and characteristics about V. minima were elucidated and
the differences among V. minima with V. angularis and V. angularis var. nipponensis were analysed. The results
showed that( 1) Forty-five V. minima resources were collected from Liaoning, Tianjin, Hebei,Shandong and Beijing.
Germplasm collected indicated rich variation in seed color,seed size and plant type,etc. (2) Compared with V. an-
gularis | V. minima showed such characters as big plant, short epicotyls,small leaves,slim and short pod , strong shat-
tering of pod,blackish brown pod,small seed and colorful seed coat. Compared with V. angularis var. nipponensis,
the traits of plant and seed were similar,but its hilum was prominently protruding and longer. (3) By cluster analy-
sis, V. minima was geneticly closer to V. angularis var. nipponensis. (4) The genetic diversity of V. minima were rich
both between different origins and within the same region.

Key words: V. minima ; collection ; phenotype

UL & (Vigna) B H S )JE T 28 (Legumino- Ho L 35 78 30 )z #5510 4% & [ Vigna radiata
sae ) WEJE 16 W B} ( Papilionaceae ) 3¢ . J% ( Phaseole- (L.)R. Wileczek | /N5 [ Vigna angularis ( Willd. )
ae) , FEAMGAEPGH AT A X AR Y8 N. To- Ohwi &Ohashi | #1 5T & [ Vigna unguiculata ( L.)
mooka 22 [ A3 R EE B 91 G R T ALTE 7 Rk R Walp |, DL S/ Akl 9 & 35 &2 [ Vigna mungo (L. )

Y Fs B H#:2015-04-03  1EEIBHI.2015-04-30 P H AR E#A:2015-12-09

URL:http://www. cnki. net/kems/detail/11.4996. S. 20151209. 0925. 048. html

HEEWB . HE LA R HE LT (CARS-09) ; FIZBHE SR (2014BAD07B0S ) ;444 BHE 115 H (14226303D)
H—VEA BT 10 B E R IR S5 B Fl, E-mail ; zhixiaod45@ 163. com

WIEVER . B, FENFEH IR S F ., E-mail: nkytianjing@ 163. com



14 e/

wOW o 17 %

Hepper | 5[ Vigna umbellata ( Thunb. ) Ohwi&Ohashi |
LS5 55 [ Vigna aconitifolia ( Jacq. ) Marechal ]
o AN BLEL R I B G TUAS LA B AR A, v
radiata var. sublobata , V. angularis var. nipponensis 73
e 2 RN SR B AR R V. minima | V. nakashi-
mae V. riukiuensis V. hirtella Z5-2/N G FR 5.1 2%
B

KT UL R PR SR B A P AR S
PP ESNE A HiE . W. Tomooka 551989 - 2008
2151575 8 1| S NE I NP7 AN = EX I T N S A 8
2 RAEZHT T UL R ARG R 5 B A Fh g R Y
EGIEE | e B 2IE R V. hirtella V. riukiuensis |
V. marina V. unguiculata V. trinervia V. reflexo-pilosa .
V. minima %5 14 A8 A= BT 2 57 AR R b RHEE 426
By X ELEE 17 DEF AR 24y SR T T
URUE  RIREF AR TR B et %
WA Ff V. reflexo-pilosa F1 V. minima AN [ 44 4} 7]
XFEL G 0 B R AE AE 22 U5 e A, Al AT e R
RAPD #ric 70T 1 51 v B A S 2 B A A W)
[ f) S 25 00 2R S fle ZREPEN . W, Seehalak %5
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RPUHET BT A LU B R A 220 . FRE R R E0E
Ja B A A M3 o B A A P R A S IS T AR AR
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Fe S RAPESE Ty T AT 1 AR R L SCEIE s
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AU RRIBAE R R A e A O AR N T B 9 U 3t
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BEAE /NG R, e ] AR AT E AR A3 4R
TE TR PN RN 22 B, DX BT AR /N K2 (V. minima ) (R
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TR RTIR S 4 SRR BRI AR BV EL G R N B A
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V. minima, ASWE5E 5 788 30 4R R B GEE R Y
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Table 1 Materials names and origins

JFe R4S LT 4 SHe U Hh

No.  Accession name Scientific name Origin

1 Minima09-2 V. minima K HEd

2 Minimal1-7 V. minima LTRE

3 Minimal -9 V. minima LAk

4 Minimal1-10 V. minima LA

5 Minimal 1-20 V. minima IR &

6 WprE/NEL 1 V. angularis var. nipponensis PNE

7 WirE/NEL 2 V. angularis var. nipponensis LTRiE

8 WH:/NE.3 V. angularis var. nipponensis TR

9 LT 9218 V. angularis VTG AR B AR I i
10 HO35 V. angularis A Ol B B

1.2 REHZE
1.2.1 REMERBEST  OMRIFR 2 17,17
K4 m, 471 50 em, BREE 16. 7 em, RN T /X3% %
F&RI B3 KL, F558 3 A = HE MBI G E N, &
JCRATE 1 KR, A I IR) £ A BUR RLR AT AR 2R,
A A R [ R T

Az K B R A ) FR AR VIR AR TR AE I K
B AR A SE AR R AR
o PRI 2R R AR I ZEH B~ 10 Y
(55 /N =R WL N R SRS AN R 0 S R A R
AR J5 A SRR S REIEA T R, B A ik s
IR e FETE  PAISRIEL  CAMRIER  H R R
K RLTE PP S IR ARIE S (/D S R R
AR B bR

FIFH DPS9. 05 E405 43 B # A4 Fl Microsoft Excel
PEATEE AL P
1.2.2 DNA {2EUK SSR ARiEHHT 268 21 3k
H A FE IR V. minima #RE, 2 B A 25
ITEFE LR 4 DNA

M 196 Xt/NEL SSR 514" dfifik i 16 X4
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F M 2B S Y TR 2200, PCR 97
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FIH PopGen32 R 1F A0 155 188 1% 2 h 45 2K
(genetic diversity index) , Fl| Ffl NTSYS-pc2. 10t YEH
R,

2 HRESH

V. minima BFE R FEH MBS A RIEEEE
EZiER
2008 2013 4F[i] % 22 4 AL EE B V. minima BF
AR 45 4y B TR b . R A 8 KRR IE
BEMFRITER2ME L, iFE2 JUEH, KE

2.1

X2 V.minima FEZFRREEER

Table 2 Collection information of V. minima

V. minima ¥R Z 048 TAL KA X , AL 45T
At Jbmt K AL TRILARSEE T, o3 A v B AR 4
37° ~40°N, 2% 117° ~ 123°E Z[a] i %86 Ak 15
FIFERRTEAR T | V. minima R R KK, A T, £
g SR BRES 50.0 ~150.0 cm; FEM-PEAHE
Mo =N i E TSR, N RN R, £
RPAIEBE BT IE , TR BRAEST AL B, 35
INEL B AR TR 5 S R IR 5 B, S B Ak
W, K 3.0~6.8 cm, % 3.5 ~4.3 mm, 2L
AR W TC T FAISRIEL 4 ~ 8 ki, R B
REA JRE O ORI E, TR/, FRE 1,68 ~
3.23 g Z[a] BT K HiN I

e 4 b %k b, LB (N) L (E) A3 ERLE(g)
Collection sites Numbers Seed color Latitude Longitude Habitat 100-seed weight
LT REER R S 8 B sk R 39°45' 123°04 VNN 1.68 ~2.64
R Ll RIS 5 ® 40°17' 117053’ L b /N i 5 2.14 ~3.23
AL AL TG AR B 12 BB A R 40°08’ 117°40’ IKPESE SRR 2.42~2.98
INAHE & 22 2T R 8 B R 37°32' 121°54’ /N 2.12 ~2.56
INAHE B R THLO SR 5 £ 37°32' 121°54 P55 R 2.08 ~2.48
JERTT AR D A 7 B ORGE RAE 40°20’ 117°05 AL 2.14 ~2.67

V9 S%e

E1

g e Gy
eeée:em
Y
o = =) @ﬁeeg
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I & V. minima & TR K FRI4FE

Fig.1 Seed color and shape of V. minima collected

2.2 V. minima REERER S
PEEORIET AR H L) 5 4 V. minima 3 1) B
H/NEL (V. angularis var. nipponensis) } 2 1y A% 15 /)N
(V. angularis) FIRIEAT KL, GE—FIAE LSS, UL T f#
AN TRV E] e AU IR R o S 57 22 5, R V. minima

F B S RPEAR 25 5341 BT 45 5 B, V. minima
FEPE B PR UBRTE 25 PR I 7 B PEAR 77
KA (F D) TEEBWIPEAR T 4B G 2 7 HHOb
2 SR, 25 5% 0 HEAE 48,00 ~ 6100 d 2],
ESEREHON 10 77% . ARG HER T, £25
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KAF SRR, AR FIEELE 1.09 ~5. 24 cm Z 6], 78 7
FEOCN 63.78% , FHUK A L IREhI AR TR AE 0. 46 ~
2.16 em Z [0, AF 5% RBOH 52.21% , Bk AL 6 TE
35.80 ~65.20 cm Z[H] A5 53 RECH 28.94% , ZEH
ASHEAE 0.30 ~0.40 em Z ], 28 250N 13.16%

F3 V.minima KEBERRIRTREE

A BE TR T8 AR S B K S R BN, TR
R BRSO e B K, AR IR O 2,80 ~
46.80 1>, A F A2 BN 68.50% , HR KA ki, AR
&4 1.76 ~2.80 g, 857 RECH 19. 10% , 1M LI 4L

HESHE.

Table 3 Performance and variance of agronomical traits of V. minima

2y (EXN fe/ME FoRME Rk b2 5 B
Class Trait Min. Max. Mean SD (%)cv
HH TR AERIA T H4((d) DBF 48.00 61.00 52.75 5.68 10.77
Growth period 2AFW(d)GP
traits 92.00 95. 00 93.50 1.73 1.85
Li=87SIZZN ERN ¥4 K (em) FLL 1.47 1.78 1.67 0. 14 8.50
Plant WA FE (em) FLW 1.20 1.29 1.25 0.05 3.74
morphological ARSI (em) EL 0. 46 2.16 1.33 0. 69 52.21
traits FZEHK(em)IL 1.09 5.24 2.91 1. 86 63.78
ZEH (cm) MST 0.30 0. 40 0.35 0. 05 13.16
T (em) TLL 1.58 1.74 1.70 0.09 5.52
TH M98 (em) TLW 2.76 3.26 10. 36 0.21 1.99
¥R (em) PH 35.80 65.20 54.25 15.70 28.94
FZE5ME (1) BN 4. 40 5. 40 4.95 0. 44 8.96
F 4K (em) PL 3.50 4.20 3.88 0.33 8.53
JETE (cm) PW 0. 40 0.50 0.43 0.05 11.76
$iK: (em) GL 0.39 0. 46 0.42 0.03 6. 80
FiFE (em) GW 0.31 0.34 0.33 0.01 4.29
Fra R YIERIEL (kL) SNPP 4. 40 5.50 4.85 0.51 10. 45
Yield B RESER (A ) PNPP 2.80 46. 80 26.45 18. 12 68. 50
component traits KL (g) 100-SW 1.76 2.80 2.26 0.43 19. 10

DBF; Days before flowering, GP; Growth Periods, FLL: First leave length, FLW ; First leave width, EL ; Epicotyl length, IL: Internode length, MST;: Main stem
thickness, TLL: Terminal leaflet length,, TLW ; Terminal leaflet width, PH: Plant height, BN: Branch numbers, PL: Pod length, PW: Pod width, GL: Grain
length,, GW ;: Grain width ,SNPP;Seed number per pod,PNPP:Pod number per plant,100-SW :100-seed weight. The same as below

2.3 V. minima S5 &£/NE FHIEZ/NMNERBHER
b8

REETHE T V. minima B4 /NG a5/ NG 4
B MR AE ER RIS R . TR A
2 SRR G U 4 b 2% & B0, T AL 3] 1 3T 2 B A
Pt V. minima 584 /NG A ZE O R L2 6, itk
() ZE R 2R vty A AS [R] R BE 1 SR £ 0 T A 35 /)N
A EN R I ES IR RS SE S L A
minima & ORI IEFR/ING A A /N GARIR

RERRPEAR TG EF AT V. minima BIRRED ZEHL
F2E50 KR B R 4300 Sk 74,25 ¢m 0.35 em,
4.95 F11.43 em, BFA /NG 43500 78.13 em,
0.30 em . 6.33 DHI1.29 em, Sk /NTARLL, V.
minima Eﬁﬁid\ﬁﬁ{u, PR & (%%U%

24.25cm F1 28. 13em) , 25K 48 ( 43 %1 48 0. 30mm
M0.35mm) , XM B EWZ (£ 2.5 4
3.88 ), MR K, & AR MR B (H B R A R
LM EEHREARE (K 2a,b,c,d) .

TR 5 B A /NG AR BN G AR FL T 2 T
HEFR V. minima F-RL A9 5E HRRAE 2 R T 28 ELAP Y
AR F il AR TR R /N S B AR /NG E R
T8 N A R (4B 53 08 0. 44 em (0. 35 cm FlI
2.26 g, MiAkEE A /NG 4354 0.69 em 0.58 cm Fl
13.61 g, ALK /NG TR 0 35 K T g B A v
minima M E/NG (K 2a,b,¢) o, HAN, V. minima
IR A= /N R 60, LA AR €5, 46 JEC A6 S0 FT 2B 0 i
EN P % Y NS SEAR SNSRI T TE S8y s NGRS
ARG EA
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JERR GG B AR V. minima K TR
BASERT KLY -3 AE 4 0 A 3. 88 mm 0. 43 mm Al
4.85 ki, B A= /NG 45K 4. 44 mm  0.33 mm Al
5.33 ki, MARKE/NE 4304 7. 55 em 0. 7 mm F1 7. 1
i, SHEENGHLL, V. minima F1EFAE /NG FE I
SEFLAN/ING B HRAE (] 2b,¢) . AL, IR A K8
£ 5MHREE N, V. minima FIEF A /NG VESEPE
WHIEAZHE(RA WA EHA), RIG/NEE
BN —(Z N Pf) AET,

PR AR R RIER 1~ 10 TR K =

a 100
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WP A /NG R R oK A T B/ B8 2..33/3.75 0
LEEFAEFN V. minima R 1.7/2. 86, #%3% /N T B E
KTV LM, }7.95/6.61, A W, V. minima 5%}
Az /NG R AR I R R B T A FE 38 /N Tk

Fidl(1E 2d) o R T RSN SRR R i A
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Fig.2 Comparasion of phenotypic traits among V. minima ,V. angularis var. nipponensis and V. angularis
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FIF T E 9 16 A~ 280 SSR 45, 76 21 17
V. minima SR LRI B 50 ASEA AR S BN
SR R A S AR S ECE R 2 ~ 6 A, B SSR
frei 3. 13 MRS (£ 4), Hp&EM AR REE
& (6 1) [ SSR i 458 CEDG134 (81 10) 5

HENERFEEXER
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Fig.3 Dendrogram analysis based on phenotypic traits

CEDGO37 ( ##i#f 6) Fl CEDG254 (GEHIRE 1) k2,
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*4 A SSR LSRN EMT R ST SR
Table 4 Number of alleles and genetic diversity index for
each SSR loci

FT UPGMA MR M s (K 4) ,FH 16
X} SSR FRic Y AEALAR 45 B, 7T LATE A& AR L R 5K
0. 68 4b¥5 21 153 V. minima X143 0 3 D28, Hrp
55 T RBERR K] BRI & 45 1 bk Ah, H
Ak A AGEA B AR 5 2R &R A L
IR G A A AL 4 S AR Ok A WTILE AR

Hh D /N S YR b 2 — | N G B A
Vigna minima J2A3G /NG SRR R FSE GBI 5 Pt
DU MG L PR ) 3 Bk U AR T X AR A K A BN
545 J7 T BE S HIAR 2 Ry B A TR 80 2 7 3]
A6 R dent G0 LRSS/ NS RE T E A LA
BRI EF A /N RN GRS P A M) Vigna minima
AT TR X o A SO AR AR R4 T AR T
fift o BFAE/INGR/INGE S B HEARY) Vigna minima &
HE A KA TR AR SE AR AN R0,
T EETR B , LR 55, 2 B AR () it fig
K, T EMYER) ik, E M = LR
b R BB S AL Vigna minima W40 (HIT
AR B A BRI EE ) 028 A T A AR e

TJJX minima09-2

HBZH minima09-3

HBZH minima09-28
HBZH minima09-33

—— HBZH minima09-5

HBZH minima09-12
—‘ HBZH minima09-14
HBZH minima09-16

HBZH minima09-11
HBZH minimall-10

HBZH-minima09-39

HBZH-minima09—40
—‘—EHBZH—minimaO9—42
HBZH-minima09—-44

| SDYT-minimall-11

ISDYT-minimal1-12
SDYT-minimall-22

HBZH-minima09—48

r——SDYT-minimall-19

L ————SDYT-minimall-10
HBZH-minima09-36

X FhEREL BEZRETE R
SSR {784 R - N i
Number of Genetic diversity
SSR locus Linkage group
alleles index
CEDG048 1 3 0. 80 e
- W R —

CEDG149 1 2 0.49 Minima09-36 AN L— IR
CEDG189 1 2 0.19 3 -I;j- 'L/l:\,
CEDG254 1 5 1.48
CEDG043 3 4 1. 12
CEDGO084 3 3 0.77
CEDG268 5 3 0.50
CEDGO037 6 5 1.49
CEDGI156 8 2 0.31
CEDG265 8 3 0.94
CEDG024 9 3 0. 84
CEDGO068 10 2 0. 31
CEDG280 10 2 0.41
CEDGO10 3 3 0.56
CEDG041 7 2 0.55
CEDG134 10 6 1.52
- Average 3.13 0.77
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Fig.4 Dendrogram based on coefficient of similarity
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