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Analysis of Diversity and Specificity of Mung Bean Varieties based on DUS Testing

FENG Leyong,JIAO Xiongfei, YU Jin

(Institute of Maize Research, Shanxi Agricultural University , Xinzhou 030043 ,China)

Abstract: In order to optimize the DUS testing of mung bean. provide reference for breeding new varieties of mung bean.
In this study, the clustering, diversity, correlation, and coefficient of variation of 31 traits of 24 varieties applying the mung
bean new variety testing in 2023 were comprehensively analyzed. The result showed that the genetic diversity of three quality
traits(anthocyanin coloration of hypocotyl, anthocyanin coloration of leaflet base, and seed coat luster) was all low, and
83.33%-87.50% of the varieties showed anthocyanin coloration of hypocotyl and leaflet base with glossy seeds, presenting a
highly convergent phenotype. Among the 10 quantitative traits, the genetic diversity index of maturity stage was the highest,
and the index of main stem villi was the lowest, all tested varieties had a trifoliolate phenotype, the anthocyanin coloration
intensity of petiole was dominated by weak expression, and the angle between plant branches and main stem was generally
above the medium level. Among the 7 core quantitative traits, the coefficient of variation of plant pod number was the largest
(28.53%), and that of pod seed number was the smallest(6.25% ). Plant height was extremely significantly positively correlated
with the number of main stem nodes, and pod length was extremely significantly positively correlated with 100-seed weight,
among which pod length had the greatest positive contribution to 100-seed weight, while plant height and pod number were
negatively correlated with 100-seed weight. Cluster analysis divided the 24 varieties into 5 groups, and pod length and pod
number had a high degree of differentiation among the groups, so the two traits could be used as the core traits for judging the
distinctness of new mung bean varieties.

Keywords: mung bean; DUS testing; quantitative traits; qualitative traits
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R L L P B P RN R A Y R
X, HAR A AR G b e E RS A B AR 78.800 5
HOMRCR N 5l R 2, A b B R
42.2% & I L PE BT 8 R 1]
AUl . U R E SRS R & R A R
B, TR 25%~28% , R A B s
MEAHE T -SMEEEXREYY. LTau
(9 52 AT e N AT e o 7 B, 1% 8 3 g Pk
S 7 O o OO A ) A R S R R O B
Pl QAR A5 0y S5 5 R R S TR A T IR
HEAT T Z PR S A, R B MR AT TR DG
SHT S G 9, R A O R IR AR 4P R IS S DUS T
KM HERETS% ., BRERAME R
B(COC) 3B 17 4y e 2R 4 it Ao 7 D e DX )
RIS 16 F Rl 0 25 50, DO O 2 P Ml
DX T PO (1% A SRR SRR . T AT AR AR 106 £y
A 5 A K R SR TS [] 7 12 00 4% 80 d MR AT
o, BIE N KRG RBENEGEATENRRESE . B
ORI B 1 176 10 1 T A Sk 0 R R B IR A
[ e MR AT 25 5 3 BT ALVE A, 45 R 3R 4 &L
FH ) A 25 P 0K B A2 PR B8 /A0 T Ak % 4 i 55 114 5
Wi, 3 2 F A id A7 8 AL Z R b, LU
o B R DR A R AR RS . R E
SN 10 103 & 5 R T 9% R R AR UK PR TORNIGG Uy =
iy e 20 PR AR B IR L R AT ER S A T L A R R
W, 3 A 20 M IR R0 o B P IR 52 A f R A ] 7R

JE 5 )

AL 5 it o 0 2 X A R 4 B AR 08T o b
P47 R 5 (Distinctness ) \— 2 (Uniformity)
Fa E 1 (Stability ) (19 Ak 3 %5 5@ 1 30 5 % 4 23 A
By R (R PR DUS L) o AR 8 4 5 1 L — Stk
FAR E P e 25 21 40 WAk o A2 A B TR
an B, S R R R OR A 4R A AT R Y A e R
a7 CREL 4 T o R R S e — b AR K
E 45 )(NT/T 2350—2013) 2013 4F % i 5
it , AT LA 2023 48 4Rl AR A FRAF T it Ao ) 4k v
DRFE A ST 24 1 % 5 I S A R, ™
& 2 B 48 B T 31 A 2R A DUS IR, 38
TR PR IR R A T 3545 22 R A G A8 S RO
RALELZEE T, U 18 48 5T i AR S ) 1
DMK LS C DUS A E AR R, BE T
B A IR B TE SR R i A AR A
PRALER A

1 ARAR 7

1.1 RIe A

HE A B 45 12 3 4 25 Z5 00 5 F (g
29 Hheg 28 Rk 27 Rtk 26 k115 205
gk 215 T 645 G255 I Rg T 125
it Ae 2 5 PR &k 855 ) F bl A b A B 8 A 4 B i B
D oS24 Y 12 7 2 G I S AP (R 1) o

F1 24 FEmMBFR
Tab.1 Details of 24 mung bean application varieties
N 95 il 38 24 W7 Al R oS
Testing serial number Variety Testing number Testing serial number Variety Testing number
1 LG 20201003996 A 13 gk 28 20225330265A
2 2351 20201003997 A 14 gk 27 20225330263A
3 23] 20191005629A 15 &g 20222002796 A
4 G 20201002477A 16 4k 26 20225330264A
5 5351 2021100923A 17 L1l 20225330270A
6 £y 2021102440A 18 JR4k 20 % 20225330271A
7 £ 35 2021100786 A 19 ek 215 20225330272A
8 2351 20222000992A 20 ek 6% 20225330273A
9 5351 202220009928 21 W25 20225330274A
10 535 20222002798A 22 PHBAE T 125 20235330463A
11 = 20222002797 A 23 A s 20235330464 A
12 4R 29 20225330266 A 24 K&k 845 20235330466 A

TE < B o PR T AR ME AR SR B A I D 20 ol o RIS

Note: The data were sourced from the Xinzhou Branch Center for Plant New Variety Testing of the Ministry of Agriculture and Rural Af-

fairs. The same as below.
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AR B3 A T DUS I 3 A £ 5200 A 2 R 15 0 St 40 A

1.2 Rt 60 cm, Ik 2 A F A . ALk E I B g JE Ak

202345 H 20 HZ 9 H 1 HAEARM R FHAE PRI 4T, I JE) A 35 Y 1l A A8 3 O =0 PR R —
P it A DU CHr ) 43w DUS 380560 25 b i £ 7 4z 1 5 5 o e S e — S0 RS R T At
ik o IR0 R FH BE ML IX 3% 1, 2R 4% 4% Rk M ST )(2013 0R) (BLT i FR(HE e ) 223K R
B /N X% FbRR BOAR 2> T 120 Bk, BRBE 15 em, 475 AR 3T FEAE R B a3 2 s

x2 MREERRERENRD

Tab.2 Trait information and expression status code

(ERINE S PURIIEREE W T7 ik

Trait sequence @/{ﬁ Observation pe-  Observation @'Ikiﬂ ﬂil"‘ﬁﬁ{‘{ﬁﬁﬁgz“ Lo
number [rait od method [rait type Record standards and classifications
1 N A AR 10 VG QL 1:70:9: 4
2 2 /N I B RAE T 1T 30 VG QL 1: 76594
3 =< i B2 6 50 VG QL 1:JC:9: 4
4 iR 20 MG QN T 2. R 3. B4 A 5. 056,
R G ; 7 065 8« I B AR I 5 9« A I
5 FEHE 30 VG QN LEEH D ;2:033: 2
6 LN & s 30 VG QN L= 2. 2 Nt
7 nf s g o B 30 VG QN LB s 2 MR BN 5 33 5 4 J B h 55 7P 56
TR 7R 8 R B R 5 9 IR
8 AR < AE T T S € 5 L 30 VG QN Lo 55 5255 53 5%
9 e | 40 MG QN T s 2 M B 5 3 s 4 B R 5. P56
PR H 5 7 B S s B E A B 5 O« B
10 R - 43 K5 2 22 A 40—50 VG QN Lo/ 2 /NE 34 b 3R 5: 0K
11 FHE R < 3 40—50 MS QN TaMRE 30855, 7o 9: e i
12 Bk - o3 BB 40—50 MS QN 1:452:4:3. %
13 R - R Bl 50 MS QN LB 3:055:457: 259 %
14 F 2K R 40—50 MS QN 1:052:53: %
15 JR K 50 MS QN 185253 K
16 SR TR 50 MS QN 1:52:4:3: %
17 U PR ER A ey 50 MG QN 1:/hs3:79155: K
18 ES=3%- 30 VG PQ 15 2: 40583 %
19 LIVINUSIAIN 30 VG PQ LA ;2. WG I0IE ;3 W B 4. 2401 B
20 AL TE 30 VG PQ LR 2. P AF B (03 W h il 58
21 IRy AES TR 30 VG PQ 1:76;9: 4
22 VAN AN 30 VG PQ 1:6;9: 47
23 R AR T 40—50 VG PQ LiH 2R 8083 208
24 AR - KE e 50 VG QN 1 EEi ;2553 8
25 JER TR AR 50 VG PQ 1: HETE;2: 4718 ;3. 58
26 SR B T AR 40 VG PQ 1: 09 52 B
27 SR HE 50 VG PQ 18 ;24803 B
28 YR HEHO 50 VG PQ LR 2: 480
29 ¥ JBAR 50 VG PQ 13008 2 RAEE 5 3. K BIHE
30 =« il Bz 291 € 50 VG PQ Lot ;2. 38 (053 W (05 4. 48 (5 5. B (1
31 A T T 45 (b B iy A 50 VG QN 1:k;2: 5308
i L (R

T QL. BURE R s QN RO IR s PQ. BB RE R s MG REGR I ks MS. AN s VG R B VS AR N 10. 258 15 20 16 46
9530, AL 5 40, BUY 550, S8 U

Note: QL. Quality trait; QN. Quantitative trait; PQ. False qualitative trait; MG. Group measurement; MS. Single measurement; VG.
Group visual observation; VS. Individual visual observation; 10. Seedling stage; 20. Initial flowering stage; 30. Full-blooming stage; 40. Matu-

ration period; 50. Full ripe stage.
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1.3 MARE W %

HR A K e )2 2R, o BT o IR B0 R R
Jo MR PR AT R A, W3 2 TR o A AR UL I R bR
(VS MS) 7E B /N X Bifi AL 356 B 20 4B Ak L0 , ¢
LT A R ) e A N A A R bR BORE SR
LA o BEAILIE IR (VG MG ) UL & A4S 78 XAy
FEAS I 5 Rl E I bR 4 B CHE R ) oKk 45 A
NEACH o ke 3 AR B e RS A R R
A ORLS R L RO E
1.4 HESHiIT54IE
141 Fra MRy a2 AR 4 CH8 B ) 1Y bR i HEAT
G390, b Horp 34N it A AR B#EAT 2 AR 3 B, 2
PE4r TS 25 SCRR[10-11 134T

H'=—3P, InP, (1)

K, PO RSPRGS-S B R
1.4.2 FHERG4AHE R Excel #144b K
95 BHE , TH IR A A A T2 Rl A P S E L R OR A
/ME R EEMZ R R ES B RE=
2 A5 AR E 25 W T W R AT A g o s R
TRECE AR YU RSB G 2 A 2208, T T 48
— PR A> bR AR IE DUS 28 45 52 B8 AT He .
AR 907 = BB 1= 22/ (B 22 X 2) 5 A
2= R ] B W R (R 1 .3.5. 7.9 Iy s/l
WU ) 5 90 25 =W 22 /908 25 o3 BRI i (e
G 2% M0 A 2 1Y 3 25 1Y AN [A) 8080 3 A7 91 TR ) =
KM CORR i FE % 24 4> i Fl iy 7 4> B0t Mok 47
2R 1) AR 5 2 b R e e T B SR 2K A M

2 HR G AT

21 RESMREURNSHEEDT

7E 31 AN MR A 3 0 R 43 S
TR (AR 1 ) s ik (/N L3028 75 1 8 (05
B - (R Bz e 8%). g 3al ., 3 k£
FEVERR /N T 1, Horp /i 3R B B i £
BEME TS B K, R 0.45, F IRl A6 7 6 fn Rl
JEPE I Z REPE SR B R, 340 0,38, U B A 38 56 )
TR 34 T bR A T3 R b A 2R Y
WA, T MREAE T R A N & 87.50% , /i 5
BRAE T AT WA H R 83.33 % R ALK T
& 87.50% , BEAK K F 5 2 B & A iy R IR Sl
HINEBEFBAE T 1 €0, Bl A bR

®3 SKEREURIRLLERSHEEST
Tab.3 Classification proportion and diversity analysis of

the three qualitative traits of mung bean

PEAR 2 /% Percentage SRR (H)
Trait sequence ey S99 Diveréitl; index
number Grade 1 Grade 19
1 12.50 87.50 0.38
2 16.67 83.33 0.45
3 12.50 87.50 0.38

22 BEMTIIMHEEHRBSHEESHT
ok SRl 7 AN BOR MR A G e B 2 REE Ay
Hring 4 fos .

R4 RETNHEURSRSLERESHEESN

Tab.4 Classification proportion and diversity analysis of the seven quantitative traits of mung bean

S /% Classification proportion

ERNBRE) AR

E2EREXE

Trait sequence number Trait el RES RES e RS Y6 ey Diversity index
Grade 1 Grade2 Grade3 Grade4 Grade5 Grade6 Grade7

4 6 4B 25.00 41.67 25.00 8.33 1.26
5 FEHE 33.33 66.67 0.64
6 IEVINGE S 100.00

7 - 2t (o P 25.00 45.83 29.17 1.06
8 MR AET T R AIRIE 20.83 62.50 16.67 0.92
9 i 4.16 41.67 16.67 29.17 8.33 1.36
10 Tl bR 3RS 25T A 29.17 50.00 20.83 1.03

MR AR LIE 1, UR A6 A i ) 2 AR PR 4R
B R e A 1.26 .1.36 5 I 1Y 245 f2 F B FIUR bk
B A F2 25 f 1Y 2 REPE R B AR K T 1, 4 il
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108 BB A% 3T DUS R A9 28 540 R 2 FE M 5 45 5 v 4 i

1 ZFEME A

ielia I N SN SN S AN Nl e 81 )
25.00% .41.67%.25.00% .8.33% ; FEHELZH
FEELER R 66.67%, /%A Y R 33.33%;
NIRRT LR R Y =N B = e
W AR T B 7R N ek G TS B AR T
AT DL 25 B bt bR D5 o i S e R v p
FIR TR B H A Bk 25.00% .45.83% .29.17%
A7 114 6 T 58 55 A0 LB L oM 62.50 %05
J R I A 7 SN AN R N (e
Oy e 4.16% .41.67% .16.67% .29.17% .8.33% ;
MR B 5 25 M rp 8K 7l IR 1/2,
Je f b S R 29.17%, e Rk B 2

20.83 %0 , Ut B AH bR 20 A5 15 32 25 e #3874 e
L L

K 244 W 7 A B30k R 1 i 4 A T
PIEIEAT Gt o0 b, N S AT LA Y, 4 B0 MR
(9 A8 S R B0 K 2 38 SR 8, oy 28.53 00, HOR 2
IR, R 17.22 0%, 3% B R R S SR BORD A BB TE
ol 6] A A F oA 5 A MR 22 K bk R ER K
JE 3 R A HORT ORI A 9 R S R B A B
BI/NF 159, 48 5 2 B /N S 38 1A 150, UK
6.25% , JERFN T BN Bh f|) 25 5 B/ o HRBR 25K
T 25T 2457 Y bR v 25 00 BLR 0 45 8 MR
F1 53 20 B A R R 34 BT 43 ol 34N 4 4y A 11
YR (£6) .

x5 FETNMHEHKNBESRIT

Tab.5 Data statistics of the seven quantitative traits of mung beans

T R NOE Nt P GRS wi as R meo o see (GR (UU
number Trait mum mum Average deviation Median cv Series 1 Series 2 ference  of grades
11 B /em 46.34 73.79  60.01 7.82 59.41 13.03 1.75 1.00 27.45 3.00
12 G B A 3.20 5.85 4.26 0.73 4.33 17.22 1.81 1.00 2.65 3.00
13 FER B/ A 9.00  106.20  68.30 19.48  70.93 28.53 2.49 1.00 97.20 3.00
14 FEWH/A 5.5 8.60 7.02 0.86 7.15 12.31 2.00 1.00 3.45 3.00
15 JRKEE/em 8.34 13.97  11.03 1.29 10.86 11.63 2.19 1.00 5.63 3.00
16 PR FH/A 975 13.65  12.15 0.76 12.15 6.25 2.55 1.00 3.90 3.00
17 ORI/ g 4.82 7.97 6.49 0.79 6.62 12.12 2.00 1.00 3.15 3.00
*6 ZETIMHEURNIR
Tab.6 Classification of the seven quantitative traits of mung bean
R F S LERN 1 5 ]

Trait sequence number Trait
11 B /em <45.67 45.68~73.13 =>73.14
12 I3 BEUA <3.02 3.03~5.63 =5.64
13 SR/ A <22.32 22.33~119.53 >119.54
14 FEWE/A <5.41 5.42~8.87 =>8.88
15 JERKE/em <8.03 8.04~13.67 =13.68
16 SERTNFH /A4 <10.19 10.20~14.10 =>14.11
17 ORI &/ g <5.03 5.04~8.19 >8.20

ME 7R LR W FE T AR A 2 R R
A WA S ME B R 2 25 A R A B E A
K(P<<0.01) , M & RECH 0.578 5 I 5 K B A A KL
JoT A 5 A B 3E OE A G (P<<0.01) , AH X RELH
0.549, 15 BH & 5L K Xt FORE B R 0 TRk B K . B
1R ISR B R T R UM O A 5 R B B
H9-0.296.-0.223, 45 & 3 5 R B A BRS¢

P, B, 76 DUS I A 2 s, B4 X 58 R 500
R A G R AT A X

X 24 A~ W3t A 7 A o MR T R 2
BreB 1), mrar 528, 5 TR 15 M, %
FRAE S bk v 45, S R B AR, 2 2R RO A L 3
R ER B 5 1205 20400 A, 5 438
i P 83.33%, 4 BRI B g 2.22.8.12.,17 .
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18.9.13,11,10,23,5,19,20.6.7,15.3.24 .21, &
SLREAE g 7 A B R 22 Ak T AR 5 o I 2K
J 16 5 dh B, 35 SRR O b R 0 B T SR B
Z 5 5 IV R0 145 W Bl | 32 ZRRAE O bR 2 B L 2%

BOER D SR BN 250 VR E 45 A,
SRR Ny e R B D SR R B, e R T
b

R7 GETNHEEROEXEST
Tab.7 Correlation analysis of the seven quantitative traits of mung beans
. . o JE R FEE e L £ TX [ER A%y
Ptk e n‘ﬁi’g"‘f( %%ﬁ, REk K SR THL *L%Eﬂ
. . Branching  Pod num Number of The number 100-seed
Trait Plant heigh . Pod length .
number ber main stem nodes of pod seeds weight
¥i# Plant heigh 1.000 -0.092 0.295 0.578" -0.119 0.298 -0.296
SR8 Branching number 1.000 0.294 0.284 0.055 0.125 0.013
JEREL  Pod number 1.000 0.016 -0.391 0.399 -0.223
FEZETE Number of main stem nodes 1.000 -0.119 0.321 0.017
JERKJE  Pod Length 1.000 0.123 0.549"
JERFFE The number of pod seeds 1.000 0.019
HhRFimE  100-seed weight 1.000
T+ FRIRAE 0.01 K1 TF AR b 3 AE G
Note: ** indicatesd extremely significant correlation at the 0.01 level.
4r
A
I
mm v
3 F
I I
2 k
1 F
0 ’7—‘ ]
12 22 8 12 17 18 9 13 11 10 23 5 19 20 6 7 15 3 24 21 16 14 4

1 ThHEERHRES R

Fig.1 Cluster analysis of the seven quantitative traits of mung bean
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Br 5 B B0 25 R, 6 2R e R O
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