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Screening of Mutants and Construction of Mutant Population for Soybean
Cultivar “Jihuangl3”
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Abstract: Mutants and mutant population are the foundation for gene function analysis and crop genetic improvement. Seed of
soybean cultivar “Jihuang 13” were treated with ethyl methane sulfonate( EMS) ,sodium azide ( NaN; ) and nitrogen ion beam
implantation respectively for screening mutants and constructingmutant population. Fifteen stem related mutants, 19 leaf related
mutants,31 floral related mutants,3 seed related mutants,and 18 maturity related mutants were obtained after selected in M,
generation, and validated in M; and M, generation. Because there were 9 mutants possessing composite phenotypes,77 geneti-
cally stable mutants were finally screened out. Further genetic analyses for a male sterile mutant and a black seed color mutant
were made in F, segregating population respectively. The results showed that the phenotypes of these two mutants were both
controlled by a single recessive gene. The mutants and mutant population obtained would lay a foundation for functional genom-
ics analyses and genetic improvement of soybean.

Key words: Soybean;Physical and chemical mutagenesis ; Jihuangl3

RERNSfe EE AR A HE A ORI Z —, o> AR B 5 A SRR R R, A T

KL T BE 73 B A K Y D) e 25 PR 40 2 TR
AR E A B RS B . 7E 2 R R R ) fig
(46 8 7 v, e LB A 380 O i R R 2R AR A
HATYE .

BT, 77225 R H 2 A48 7 i K
HATIRAS I 40 8 T AN St 8 S8 AR IR Be AR
FP LA % £, BE ( ethyl methane sulfonate , EMS) 0] DA it
BCEARIE Y 5248 (G/C 1a) A/T Wy fE 4 ) , & H AN
HECRAT Z 22528 1 2 — . 20 4t 90 44K,
EMS Z HIF & Rl R, 405 B a 25 SR A EMS 4b
FRR G AP, KB EMS XJ K 5 A ™ g bR A 4
TR RS R, RS AR T 5 8 D A
EMS 5748, 73 53545 1 I RR R | = i R A1 e 2
Jox B i DA KR A s L R T, AR SR, B L
SRR EMS 78 K5 ji Ak 8647, 345 T R

5 H #5:2012-10-29
BT [FRKHARAHE4(31071436)

A% 864" I TRAL IR

Z AAH (sodium azide ,NaN, ) &5 Fh—FPil B
HA A 520 W B TR B AR AR B, AN
Hajduch %5 A58 T am 26 F1 FH NaNy %745 , #3115
AR RO R 2 AR A, AP S A NaN, i
AR ARAG T IR RAS IR . BRAALT A5 R R 1R 25
S35 NaN, i A48, G 28 B w1 R RR 750 1y 28 728
Ao BEBE LA I NaNy * Co y B 40 < BE 4k
94-16" K LA FiEAT T 2S5, M E T F Ak 94-
167 5 AR

B A AR R i IR E TN B ST R R ok
PR, BETE 21z H v H 3 4% Fh A= P75
ARV FERT b SRE KA I R 5 AT AE
N B AN R R ROR AT T I8, KL =3
2 AU, RN B TS R T R EEE 1

FE—EEE AN 5K I (1989-) , B TERLA -+, 95 o Ry AR Wy AL R AE M) AL AR5 o E-mail ; 2Iw99688 @ 163. com,
WWEE XL RH(1974-) B WA B8 , WY 5 Tt G241 98 . E-mail : liulike@ lcu. edu. cn,



34 PN

=

B2 1

—HERGRR . EARRE R N BT RA AR,
AT REE MR, 2SN B TR
HLPAT TR E AR R R E MR

ABFFER 7255 EMS  NaN; A 85 2
7N BT R AL FER ZA T, B M AUTF IR, X5
ARAA BRI, SRR A 28 My M, ARBRIE, 3K
P LB BRI, X 2B SR AR R
P BE T MIE A4 24 R BE5E T — i YA

RS

L1 gk

“TEH 137 R EMF, W A WA RAMER 2 B AR
WYEYI T .
1.2 FELEFRE
1.2.1 N &FRiFELT 2008 45 H, £ K
P TR B A B T AR AE Y TRE AL
HANBEFHROFZERE N4 x10" N* em ™ LR
FRMES T3 A EEFR 25 1 000 i,
1.2.2 EMS# % 2008 4F 6 H , 75 Wik k2% A Ay
BlE 2Bt 7 B P SLIR = H 0. 5% W B ) EMS
ARFEANF 0.5 kg( 292 500 #i7)4.5 h, b5 H A kK
S ME 2 ho 38 KR N IS 5 2 KAE R
1.2.3 NaN,# % 2008 4F 6 H , 78 Wik K24 4 Ay
Pl B o F B M SC 5 = H 0. 07% Wk FE 1
NaN, AR ALFEFI T~ 1.6 kg( 2 8 000 %) 12 h, Bl 5
FHERAK R Z w2 he 38 KB N B+ 5, 26 2 K
E
1.3 HiEitie

2008 4F 6 F #7548 (1 M, A Fh 375 Fh T 100 0k
KAEpEe L FRE 6 em, 174 2.5 m, 471 50 cm, [F]
AE 10 ) HBRICGR M AR BT 2009 46 4 M, Fh
THRRAT BEATFPA, BRFE 6 em, 171 1.5 m, f71E
50 em, BT E/DFPE 16 bR IFERRAN AT B TR
ZHRRE IR . [FAE 10 7, R AT 98748 MR 19 Bk
TN BT Bkk, 2010 4E 6 H B[Rl —kk AT U3k i1
M AR RR b 4 BEUT P AR AR T, 25 5 8 A8 R 1)
AT, FAE 10 A X 2848 Mok AR e 41 8,
ARG B AR T Uk S B AR EA TSR, R AR Al
MRFEERRAT IR . 2011 4E 6 A, [FAE, ¥ [ — kA7 0k
B M AR BAARFDFF5e BRI P R AT, BREE 6 cm,
7K 2.5 m, 47 50 em, gE— 4 2o MR 1 FE
SEVEFERIAL AT IR AE 8T, 10 AR AR 8 A8 Fa e
R,
1.4 REMRWIAE

X R TE S HRAT 0 M, M, S M A RL, 242 F
W52 ~3 d HEEA 1R, WEGE I b

B S IEFOLAFETEAR
RALWH (%0 ) = M, K2 578 W bR AT H/M, Fif
LR ERT TR % 100,

2 HRESH

2.1 =ZMARLEFTRFERELIT 3

2008 4 6 H #4285 EMS NaN, f1 N B F5i7
AR B 137 R IEF R R, 7E MO ERR
TEH AR AR B, W50 A K A 5 45 3D
&, 2008 AEFKZR DGR EMS A B K 540 4y,
Hi AR BN TR 21. 6% ; WK NaN, 4bBEAF £ 2 200
By, o5 Ak B TR 27. 5% s WO B T AR A B R
280 {53, (5 A FEFDFEL1 28. 0% .

M, AR5 i iR Z AR, & EMS 75728 4b
BELUHLE 137 A R R R AR (R 1) 2
A 264 MRRATRAS, P 4% 91 MRATIE TR A
ARGEAE AN T 18 528 Wk K 4347 22 30 Wk 24
PRI, S B 98 28 R AT B 173, M, ARy S A8 351 5y
32.0% . A RBRM B, FHRERE, L
96 MRRAT, i M IEAS 1 55. 5% , 2 M ARERIE, &
129 MRATHY R A RAIRES T, J34h, 76 Mo AR L
R —AHARTE 5K AR BE 1 5B 1k, 22 M AR — 2P
B, e 23R4 50 AR 1) AR A

28 NaN, BB RYRRL, 78 ML ARUUA 68 S HRAT A&
AR Hoh B A RSB IR 6 S IRAT , bR %
ASKRATA 62 A ARSI N 2.8% o 22 My M, 50
IE, REAR U BE I B RA T 17 13 (3R 1),

T M, AR, NS F S A8 1 b 8} vh i 1€ T 29 A4
GAEMRAT, Hoh B A PR UH 1 ASRAT, 5878
WAy 10.0% o 28 My M BAIEEIE 10 {3 5K GE
FaEmfe (R 1),

MAFAE R AT, EMS 548 3 K 11 Fhe A8 2
B AR 32. 0% ; NaN; 578 4 Je 8 PR AL
B GEAENTAN 2. 8% 3 15§ HFH B Je 5 Fh oA
W GRARRAE R 10. 0% o FE I ZEARAT 1 TT R 98 7AE
KA 50 3k 4 T EMS iE48 403,17 43k 3 F
NaN, 4b3, 10 32k H T8 AL HL, PR, JEis A
B 8 S R B AR A 2 5 AR ROk U, EMS T2
R AFI R AR
2.2 FWHRTERS
2.2.1 EBRERE IBFRARESEEY R
FUEEE DU w7 s R SR, dR B AR Y AL
SER B LR LB ) B R R, AR AR 5 v L A
e 14 B FF SRR, o SR B 18. 2%
PO REAT S AR AR B R 19 [ B H i/, Tt 73 A 20
LU R H S TR A KA A AR (B 1A) . 38



1 1 SR IIARAE R B 137 Gk S S A A PR R ST 35
Rl ZMARFEAXNREGEHS LR
Table 1 Comparison of mutation frequency of EMS,NaN, and ion beam implantation
EMS NaN, %5 T3 Ion beam
PR Trait AR FMEIR Variation

M, M, M, M, M, M, M, M, M,
ZEIB IR Stem trait JEFF Dwarf plant 32 15 10 13 4 2 13 8 2
5 FF Higher plant 16 0 0 7 0 0 0 0 0
JGFZ£ No main stem 1 1 1 0 0 0 0 0 0
IH-FBPEAR Leaf trait H-#54k, Etiolated leaf 15 10 10 0 0 0 0 0 0
S 4% Short petiole 13 9 3 0 0 0 10 8 4
HAF T 3K AR 1 Large leaf angle 0 1 1 0 0 0 0 0 0
445 Wrinkly leaf 1 1 1 0 0 0 0 0 0
AEERPEAR Flower trait AL A%, Petal color 1 1 1 0 0 0 0 0 0
SE2AE Complete sterility 23 22 6 17 15 13 2 2 2
A E Partial sterility 73 41 8 5 1 0 5 3 1
FF Seed trait B 7 Black episperm 1 1 1 1 1 1 0 0 0
JINFFRE Small seed 0 0 0 0 0 0 1 1 1
JEI Mature Period 2 Late maturity 88 73 17 10 2 1 0 0 0
F2# Early maturity 1 0 0 0

HAb IR Other trait T E L Top coiling 6
41t Total 264 175 59 68 30 17 29 20 10
AR RAR 91 46 9 6 0 0 1 0 0

Pleiotropic mutant

173 129 50 62 30 17 28 20 10
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Fig. 1 Phenotypes of partial mutants
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