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Abstract Seeds of Jinnong 6 variety of azuki bean were soaked in 0.2% and 0.4% concentration of colchicines for 12 hours,
respectively. The plant survival rates in M; generation were 26.7% and 3.5%, and the variation rates were 1.24% and 1.59%, by
which it was demonstrated that the higher the concentrations of colchicines, the lower the plant survival rate, and the greater the
variation frequence. The treatment of the 0.2% concentration of colchicines for 12 hours was optimal for the mutation of azuki bean,
while more variation types were generated in the treatment of the 0.4% concentration. Compared with the control group, average
number of seed per plant and 100-seed weight of between control and M, generation with colchicine treatment showed significant
difference at 5% and 1% levels, respectively; 100-seed weight of M; generation had significant difference at 1% level. Three
excellent lines with dominantly higher yield were gained. 263 mutants of leaf color, leaf shape, stem twining, more branch number,
black pod, yellow-white seed, light red and deep seed color, large seed and late maturing in M; generation were obtained. The
variations of leaf shape involved sword, small heart-shaped leaf and kidney leaves. The variations of leaf color included dark green,
light green, yellowing and yellow spot. Early-maturing mutants were earlier from 10 to 15 days and late-maturing mutants were later
from 7 to 10 days than the control. The traits of sprawl, yellow-white seed and higher plant mutant can be steadily inherited in My.
The traits of kidney leaf , small heart-shape and sword leaf mutants are mostly inherited, Some mutants of glave kidney leaf in M3
separated sword, kidney and heart-shape leaves in M,.
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Table 1 Percentage of plants and mutants of M; treated by different concentrations of colchicine

AbFE(12h) M, Hi T 22(%) My K (%) M, 4% 5 (%)

Treatment (12h) M; Seedling rate (%) M; plant survival rate (%) M; mutant frequency (%)
0.4% FKALZ 6.00cC 3.50cC 1.59aA

0.4% concentrations of colchicines

0.2% FKALZE 30.80bB 26.70bB 1.24bB

0.2% concentrations of colchicines

POy 92.00aA 89.00aA 0.00cC

Control

e AFNGFERERIRES% /K AT W E R, AFKRS P REORTEL1%KT AR B 25+
Note: Different lowercases indicate significant (p<0.05), and with different capital letters are extra significantly different (p<0.01)
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Table 2 The Agronomic traits of M, by different concentrations of colchicines

AbHE(12h) 0.4%Fk KAl & 0.2%Fk K All & X
Treatment (12h) 0.4% concentrations of colchicines 0.2% concentrations of colchicines  Ck

¥R (cm) 28.77bA 35.80abA 43.93aA
Plant hight (cm)

FETH 8.13bAB 11.06aA 7.400B
No.of nodes on main stem

ARSI HRT 0.53aA 1.44aA 1.70aA
Starting node of effective branch

F I 1.04bA 3.47aA 2.27abA
Branch number

JeK:(cm) 6.04bA 6.25abA 7.07aA
Pod length (cm)

JE 98 (cm) 0.50bA 0.53abA 0.55aA
Pod width (cm)

HRE A () 5.12bB 13.14aA 7.27bB
No of pods per plant

FARRRL B CRE) 15.81bB 32.10aA 27.47bB
Seeds per plant

HRR = (g) 7.290B 7.61aA 6.85cC
Yield per plant (g)

ERai(e) 10.86¢cC 12.72aA 11.33bB

100-seed weight (g)
e AFPNGFRERIRES %K AT W 25, AFKE A REIRIEL%K T LA R B2 2%
Note: Different lowercases indicate significant (p<0.05), and with different capital letters are extra significantly different (p<0.01)

#* 3 AFR KA ZE AL My R EPEIRPIRIL
Table 3 The Agronomic traits of M, by different concentrations of colchicines

AbHE(12h) 0.4%Fk K All 0.2%Fk K Alli & A
Treatment (12h) 0.4% concentrations of colchicines 0.2% concentrations of colchicines  Ck

R (1) 21.53aA 22.67aA 20.97aA
Plant hight (cm)

TN 11.39abA 12.56aA 10.74bA
No.of nodes on main stem

BRI RIR T 0.69aA 0.52aA 0.60aA
Starting node of effective branch

T2 0.23aA 0.16aA 0.19aA
Branch number

JéK:(cmy) 5.74aA 5.79aA 5.34aA
Pod length (cm)

JEFE (cm) 0.59aA 0.61aA 0.57aA
Pod width (cm)

BRRIEH() 4.38aA 4.35aA 2.08aA
No of pods per plant

HRRRLELChr) 17.05aA 15.02aA 6.19bA
Seeds per plant

HpR () 2.06abA 2.76aA 0.56bA
Yield per plant (g)

TR EE(g) 12.46bA 13.80aA 9.36¢cB

100-seed weight (g)
T ANFVNG FRERIRNAES%/K Y B BF 2R, ANRKSE FRRRAEL1%K AW S 2T

Note: Different lowercases indicate significant (p<0.05), and with different capital letters are extra significantly different (p<0.01)
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Table 4 The Agronomic traits of Ms by different concentrations of colchicines

AbFE (12h) 0.4% Bk Al ZE 0.2% kKAl X Hi
Treatment (12h) 0.4% concentrations of colchicines 0.2% concentrations of colchicines  Ck

B (cm) 43.80aA 41.90aA 40.70aA
Plant hight (cm)

EEE Sk 17.23aA 17.89aA 8.80bB
No.of nodes on main stem

ARG 1.65aA 1.59aA 0.93bA
Starting node of effective branch

EEE VLT 3 1.45aA 1.58aA 2.27aA
Branch number

FK(cm) 7.47aA 7.38aA 6.80bA
Pod length (cm)

JE 5 (cm) 0.70aA 0.68aA 0.58bB
Pod width (cm)

FRTEEL () 19.69aA 21.75aA 11.09bA
No of pods per plant

LRVS & (64 79.49aA 91.60aAB 41.12bB
Seeds per plant

PR B (Q) 14.36aA 16.35aA 6.81aA
Yield per plant (g)

EREH()! 18.20aA 19.84aA 10.92bB

100-seed weight (g)

WA WEFRAE. DRI, MR
o SSRGS LUK I I BRI RAE
0.A%AL T I FAKTY(E 5).

1.2.1 /NEE Mg PR IR AR S

HA 6 S BN BRIRATE, 7E 0.4%FK KAl & Ab 3 i
RIGEAZ Ny 12.92%, LT 19 BRGIHFEAR A |
10 KR/ SRAR SRR 12 BRI 5848 28 (18] 1),

I I T 7 R BB N s 0.2%FK KAl
FAFERAA T IL I T 17 AR SEAS AL 6 R
SRR, Y GEARIENy 2.40%.

76 0.4%FRK KAl ZE AL BERE PR TP R B 9 BRIRZRM 58
HA, 8 MRIRGEMGARRAY . 3 BRI fLI 5EAR R
R4 BREEBERESRAS R, RN 2.40%.

0. 2% FK /KAl 2 AL FE M3 EMR LA 2 BRVR SR R AR
FE 2 BRSEAE I S8 ARRRAN 1 RSB 5848 kR (] 2),

I SR A% R 0.50%

1.2.2 /N5 Mg FEREPEIRAS S
FROKAL 28 AL FR AR R HH B &8 AR AR Sk, P SR Il
DRI 2 R0 BB W 30 22 505 I HLAE 0.4%RK /KAl Ak

FEREAR R B T RR A S22 . EHor. MDA k. 5
R 6 Skl 40~60 cm, “FIRER R 42.51 cm,
IMAE 0.4%FK KAl 2 AR BRI FEAA T RN T 10 BRAk =
£ 70~87 cm M SRR (& 3), HoPIbksh
78.05 cm, L} N 83.6%.

MOKANZR AL B SRR RO A T W48 5, il
T 2B FEBASRR, K 6 Skt —
By 3~4 A, MAEFARRAR T HHIL T 3 RO
8 M2 IR RALKR,  [RIINAEB AR L T 7 #R
IIREON 1 INSFED R TRAR R . FE P SO0 e SAR IR
& 0.4%RKKAIZ AL ER BTG o

1.2.3 LR PRIPER AR
BUR 6 5 A 3, AHAE 0.4%FK KA 25 Ab B (1 10 4 o
HILT 15 PRI (E 4), AN 1.5%. %
WA 6 5 ONVRZIRL, FEACIREAT L T I
PIRR LRI SEAR AT, R R A 2 AP AN ]
RO TAFRRIFEE Lx . b* Al a*{l (£ 6). JF HIE
LRt B PIARG, RPLEABIRIN AR L Ny KGR
PE(E] 5), HAXEBIIE L1k 58 AR HR 34 B 0.4% B /KAl
FALHLT1S (& 6).
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Table 5 The variation types of Mz induced by colchicines in Jingnong6 of Azuki Bean

0.4%K /KAl #5 (12h) 0.2%FK KAl & (12h)
A 0.4% colchicines (12h) 0.2% colchicines (12h)
Type of variation RABBME(N) REHHE (%) RATRKREL(AN) RALHNH (%)
No.of mutants frequency of mutants No.of mutants  frequency of mutants (%)
REgnt 9 0.90 2 0.20
Deep-green leaf
Bt 8 0.80 0 0.00
Light-green leaf
Bl 3 0.30 2 0.20
New leaf yellowing
BEREH 4 0.40 1 0.10
HEPEIR Yellow spot leaf
Leaf traint &1 19 1.90 0 0.00
Sword leaf
(ELE 10 1.00 17 1.70
Kidney leaf
NI 12 1.20 6 0.60
Small heart-shape leaf
LEGIH TR 7 0.70 0 0.00
Glave kidney leaf
=g 10 1.00 0 0.00
Higher plants
Kinhl 5 0.50 1 0.10
Tight type
EN 2 0.20 1 0.10
ime  EXCESSiVe branches
PR i 7 0.70 0 0.00
Plant
architecture Few branches
= 2 0.20 0 0.00
Thick stalk
HRR4 3% 34 3.40 25 2.50
Definite growth
fogen 2 0.20 1 0.10
Sprawl mutant
e 15 1.50 0 0.00
TR Black pod
Pod traint £ 3% 8 0.80 2 0.20
Plenty pods
p = 1 0.10 0 0.00
Yellow-white seed
AR A 5 0.50 12 1.20
K7 ki P K Light red seed
Seed traint 5 Z0k 10 1.00 0 0.00
Dark red seed
KK 3 0.30 0 0.00
Big seed
O b I 24 _ 8 0.80 1 0.10
Maturing LaEe maturing
traint L2 _ 6 0.60 3 0.30
Early maturing
St 190 18.90 74 7.40

Total
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Kl 1 /NEE Mg IR RS AR 2R Y

1 A IN6CK; B: 1 C: &Iif; D: /35t

Figure 1 Leaf shape mutant in bean M

Note: A: IN6CK; B: Kidney leaf; C: Sword leaf; D: Small dense leaf

Kl 2 /N Mg R o SR AR 2R

1 AT IN6CK; B: JR&gHt; C: k&gt D qknt; B spEnt

Figure 2 Leaf color mutant in bean M;

Note: A: IN6CK; B: Deep-green leaf; C: Light-green leaf; D: Etiolated leaf; E: Yellow spot leaf

Kl 4 /NG Mg [R5 (R A

7E: ArINGCK; B: 3¢

Figure 4 Pod color mutant of in bean M3
Note: A: IN6 CK; B: Black pod

Kl 3 /N M [RS8 PR FLZATEASHE, B0 UL 24 10~15 d o 8 PRI 2SR
7E: A1 IN6 CK; B: EiFF5es e, o6 I 7~10 d.

Figure 3 Plant height mutant in bean M,

Note: A: JN6 Control; B: higher plant 1.4 My HERFEE A

XHL iﬁ%‘EFﬁ%&‘Eﬁkﬁ#ﬁﬁﬁi@@ﬁ‘]E&&%%? %i
RSB (R 7). W71 T 208 NIAFR R IR AR &
ﬁ, WhM . . BIE. PR, S53€201E.
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ERAE

B CITEDBY
e
% JE

C D
5 /N5 M3 [ (s AR
1 A INGCK; B, C: ¥k40HE; D HE 406 Er 35 R
Figure 5 Seed color mutant in bean M;
Note: A: IN6CK; B, C: Light red seeds; D: Dark red seeds; E:
Yellow-white seed

A

Kl 6 /N M3 [RTRLTE 5842

7E: A: IN6CK; B: Kb

Figure 6 Seed shape mutant of in bean M3
Note: A: IN6CK; B: Big seed

K6 AR EBIABRI L*. a*. b*H
Table 6 L*, a* and b* of seed colour mutant

Hrh, L* a* b*
Seed colour

EEAR A 19.75 13.16 4.34
Dark red seeds

AR A 24.92 17.54 8.23
Light red seeds

ING X} 2 22.54 15.72 6.44
JN6 Control

SVRFVE L SRR (0 5E 17 Fh AR, 3R 142
ATRUE AL MR R . FerP AT, SRR R R
AR JEAR AR T e e it Wk, hEt. R
RS AR MR FEA BEG R E WAL s 10 HrH 3
ey EERSI AR AR R B MR R, AR AR
JE R ARG, #873 M3 R BL_E S (R M,
AR BLE L [ A0 I

2 T8

22 A B R AT AT e, e
TR T, AR TR, B0 e
Pk, E AR S F AR R R
DA, AR B Rl b F 5 A2 0 A A
fifiliz ZBE(EMS), iR LBE(DES), &5 4L & 4%,
(ESZERAE I, X AR R BB AT B )55 AR 2%
A QL R s N 7y A S R A ) B (E PO E SRR ER RN
(W BAPE S OWiPE = PR T R SR 22 (B
FRIALAL ) 22) o BT NTRIEFON A, A2 5 AR A%
B2 AR BRI R (PEAS R () A K R B IS AN L 1 5%
MR K. HELH 5 25 (2005) BR st T R OK Al 75 4% /)N
(03 B P B RIS T, F5 AR B IR BEX My AR
HR PRI R e 1) T R B O T AR BRI TR . A%
JER(L997K R T 4 d HIEFAE KGR BRI
FACHE 3 d UG, ARI AR IX 4 68 sk 28 4 A=
T i AR, KSR i LA T A A R IR
fE, MAFANTHZSHZ b, SEHAE(1992) 4
IKHE NAEFNR I FARAG I 2 Bl R AT A8 S 3R
B, BOKAlZE P R 2 5 AR 7

AHWFFURH 0.2%F1 0.4%FK KA ZE AL 3 /N G 1
12h, 3R T FEERRRTRAY, YEPEAR T KA.
1/ LU AN LSRN N S SR ST 15 % S e ey
AN S A 263 i AHARSFAF B KL £ RS
(2009) ] 0.05%Fk KAl Z A1 2% DMSO i A 7KiE i
() B AL B 06 2 5 B R 48 h, XACER BN G
RIATIEAFE A M F R L, R T v & 1 1]
EVURE AR o ZIRIE U544 5 I AR A fE i eSS |
(15038 22 S AR IAE . AEAR R, RN,
PRI TIARAS K, ISk, JREAGER, ek
R BEAIAR R, SR, AR sE, Bk, W5
1 71.86%[11 58 A5 1A 1 0.4% FKKAIZE AL 3 7, B4k
PR, AR, AR, HAE
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Table 7 Analysis on genetic stability of mutant traits in M, induced by colchicines

AR M, BER M AREEERR M AT ER R M, AR B R R PRARFSE 2

Mutant trait Linesin M,  Lines of stable Lines of unstable trait Lines of segregative trait Percentage of stable
trait in M, in M, in M, trait lines

FBR &% 59 36 - 23 61.10%

Definite growth

gk 8 6 1 1 75.00%

Aqua leaf

N 5 1 1 3 20.00%

New leaf yellowin

iy 19 14 1 3 73.68%

Sword leaf

Bt 27 21 - 6 77.78%

Kidney leaf

NEE I 18 12 - 6 66.67%

small heart-shaped leaf

ESIH TR 7 2 2 3 28.57%

Glave kidney leaf

=7 10 10 - - 100.00%

High plant

HiEn 5 2 2 1 40.00%

Tight type

2ok 3 2 1 - 66.67%

Excessive branches

=24 3 3 - -

Sprawl mutant

L 9 6 3 - 66.67%

Early mature

M 4 9 4 4 1 44.44%

Late mature

e 15 10 - 4 66.67%

Black pod

TR 1 1 - - 100.00%

Yellow-white seed

e AR 17 1 4 2 64.71%

Light red seed

KHL 3 1 2 - 33.33%

large-sized seed

it 208 142

Total

SRR TT, LL 0. 2%k KALZ i fE AL 2.
BRI FATTPRER KA AR TN 4
FRIFRARARIAT, BATHRRON . FEH2E 5.
AR W L RIS ISR N DS
WA RO TR Bt Rk

3MRL ST

31K R

PEKPRA N E TR 6 55 (ING) AR, bRt 2 B
VEVIIBAL B R T ITER A BT A A H A S B
HEAH AR R U2 AL AR 7= 1) CR-2000 B (A 2511, 1%

ROV N HUR IR 53206 (0/D) 5. L4
WS EARAL, ERRIR RIS a* b RN 4Lt
JERB SRR 35 TR/ EFERLIR £ (AT
HOFER, a* MRS PR, bR
RS

3.2 Rk

A% T 2006-2008 AU AABEATE AT, 30k
0.2%711 0.4% M ANEEE, J3 il X PR BERIRKOK Al 224k
FE 1 000 KA 6 5 (N6)FI-12 h, KEAbEFhfHEF T
bR BaRI H, 478 40 cm, BRER 15 cm, X0k %,
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Kl SPSS Gt AFAbEL,

3.3 Pl E ik
DA Ry AR R RS WA N 9 YA & 573 0 A EEN
SEARFARR IR R, RSV R R 5 kL, Akl
3, BUTFHIME.

(- N

REFELWITIPITN, XL B BESHEE
DHTRESCHIR K S 1E, BB S Skt JrFemd
R K TTN, RSB, Bdnatr, wEES
B A AR A e A I SOA

B

AT i b BT 2 ZE BRI T - 5 H (KM2010100-
20004). AA#RHG 13 AA T H (PXM2007-014207-04453)
RN A T H (PXM2007-014207-021717) 3L [ % By o 163 %
AL AR S Bt /N G ST S ) 2T R AR S 56 KRR R
TR LTI BD, JEU PYA7 FE 42 1R AT VE o NI PR A
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