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Evaluation of Soybean Mutants Evolved from Gamma Irradiation

M. Naseri Tafti*, F. Yousefi, M. Rezazadeh, H. Sabzi, R. Ojani

1- Nuclear Research Center for Agriculture and Medicine, AEOL, P.O.Box: 31485-498, Karaj — Iran
2- Seed and Plant Improvement Institute, Karaj - fran

Abstract: Pure early soybean mutants evolved through mutagenesis (Co-60) from cultivar Clark irradiated with
doses 100Gy, 150Gy, 200Gy and 250Gy (absorbed dose) were evaluated for agronomical traits and compared with
two commercial cultivars ; Clark and Williams in two regions, Karaj and Alishtar. Experimental design was
conducted in a simple lattice (7m x 7m) with two replications. A significant statistical difference in yield existed at 1
and 5 percent level among mutant lines and between mutants — Williams and mutants — Clark, respectively in Karaj.
The mutant line number 47 placed itself at the top of the list with the yield of 4782 Kg /hect. , followed by mutant line
number 38 with 4722 Kg/hect. .A number of mutant lines matured between 10 to 12 days earlier than the commercial
soybean cultivars used as checks in the experiment. In Alishtar seed yield of mutant lines compared to the cultivar
Williams showed a significant difference at 5% level. The highest seed yield of 3147 Kg/hect. belonged to the mutant
line 47 which also matured two weeks earlier compared to the cultivar Clark. The compound analysis of seed yield in
Karaj and Alishtar showed superiority of 15 mutant lines over the cultivar Clark and 36 mutant lines over the cultivar
Williams. The mutant line number 18 producing seed yield of 3643 Kg/hect. ranks first in the list while, it matured
earlier than both check cultivars, Clark and Williams.

Keywords: soybeam, early maturity, absorbed dose, mutagen, mutagenesis

*email: mehdi_nasseri{@hotmail.com WAV 1l 2y ) VAT i il s b



L O

S5 domii 9 Lom T

OT ey 0335 05,8 o6, 4 a5 Lol 058 e y0gj
Sstesly 53 g3 g ol Tg 3 Shee 2l Lol Y pne
(W sy ) ot Jote b 31 (slosl (glaS 5 el gn
2ot R0y 0083 048 648 3y U S g3 e sl
> Shas disl 3 53 f3m 55 Sl ety 4 el 5 Shas
L

G S 038 ras5 s w8 it 035 oS
FNF Lot oo Olse 4 LE aog a4 St
235 S bt Jlest S b 4 JY] ol e
L8 3] sl S ey 3 b s S S
ool S 3 (AS Sk o 5ol 3 Shes (gla e
sy (SE5 sl s ONe 4 L asdlie Sl o
2 asly Slhai ol iy Jlast o57 cl ol Jil:.
o 3 330 m 43 g Cnd SLSG gris 00 D) i
DV T s 4 oy ps el i 55 2t 1,0
Aol (S s 3 Slas oy 4 cSlie 1 ae
Oldims 1 gobins [0] by 2alS” 5T 5o 5 A7 s o yny
4 S dzea ooy sbaasl e G ke el | e
et BIEIL (535087 ol 0B 4 S b 5 Shas Bl
Star S5 g St (a6 + ails) 5 Shae
+d|a)a§f3§:ﬂquiaa)ﬂ46§:~wu‘,&ddh
A 3Y] 35y iy

PIF 55 Gy f s s 85 O S (Simen
"o 8 Ul 2alS s e S sl als tovas 4] Codead
Gy Sl i o 55 5 ik oo 5o OT bl g wl s
i dgb asbe Kos ey Siee [0] ol 0as 28 E
Sie Bl (golul ety s badls sl wils e 05
[¥] sl s 5w so05 slaasdly g U3 5y 4

spra b)) i S pAldly Sy 4 g
el b alie 53 e p35) b sladdily jiga 0N gl
e a3 I o) sl A T Al (S35
o35 35 [11] Boros 4 Szymer ([V+ 5 ¥] cul 0a2 S

Jf.i_,Jn)_,.)O.);ou;)JL'.ﬂiebuibUl{_"_s;l:.-.‘qj Ls'lij"'

u):jﬁj'u J..ol’- Lgh‘:il:u,:‘v_- s

douio - )
Fabaceae «,; [Fabales aw.l, jl ol alf .
3 Soya e p5 93 4 o Glycine o3 ,m 5 { oM0)
G 3 Gl S0ya s ) osk e omis Glycine
Sl o)) s14,8 G. max b o G soya 3 G max
r.:....,!()} NI SR PRI PREA PR TR T RIS DL Y
OpST1 5 el el w b " 2By 618" olE Ol 4y g3
ymma Olgz 53 S0 9 SRy Mg el ple S
'R) EY
23 SR A s sgdo b 13 b g (il Sl o
day (g 93 SIS Do) g 4 OT TAY 48750 0 2287 O
e R s ERIC Py
)la 8 iy Jpmen 55 B STy, S 85 005
et B Y S0 B ol 4 phies Glgal) S LSS
S5 g bl ) slite 4 WS as g dhons 4 (0 g ge)

ok ol ol (oDl £53) LT slasestly )

Geid w93 § Olge Y

oAl @l e Y EY e ey LI ol 5o
Yor g¥ee ddor e pdo glajs b & S AS 03) 5 L e
03 ding ok WS ang ot el Ol 6 g §
22U 33 0 e VXY aole olasls hilgT rA e
Qf&i);)wﬁ.xumlfﬁu\,c;gbu
o 5 el Ve Tl g g et et € et olST
3 sl B g oy glgpadd il e a2 T
b CublST R o Landy 2,8 bl me Y b
23 BAS 3 L3y sk 4 e 3 1EET Lo e 5 ST
(E)‘_&"U Sy g ) Dl Thar gy 00 Sl
(G113 5 Shas (Zs 1 e BAE 5y CMsob Wy las
WY SR s SBas Le)d (g eusd iy LA O)s
e St las i sy 4 slghale oS bl cdid ona
Jlo 93 Sl )3 5 ailaie W 3 A8l s e 4
SIS b oy T o 5 g i o £
381 b 4 il e ol cslals 3 Shee e VXY sl
b 8 el o b il 2 8 Tadlai 53 6T



1\'A\"\'VUL.:-“514-...AQ,$,~I¢41;..-
630 <SS 035 4 o 5 USEn 3 p F LS YARE 5 ££4)

(_}L:J_';:JUGLYL:JJQ..Gc&l‘_,gaj){.ﬁu'_..ﬂ‘;;r-_,:)jjJJ\"

.-\.hada

P
w02 dugm 45 e gta Y T ol (glails 5 Shee
rj)d-g s 10 cln.u): bl I3 g ki caidata b s
35N o fl s r O Gally s Jgamea g ol
3850 b 5 5 V0 olajles Y Gl i Y 4 il
3 Wi e ¥ ol ol Gl S a0 FLS ey
A O5g el 0k 205 SIS sy 515, 1Y
SOy g dab B s Lo 0T wbs
2ol ay, CL‘U 30 eSSy el y rl;J| (T FINEe
U faSl Ve NT o) 0 i Jy il p5 A
Jhelass 5 oS WS ‘..SJ Sl e slao,Y i, ol

85 0335 bl s 085 56T
Cogeals 4 Ko 15 0 ST SO SN NI
er Sl ) e 3 Olgal 3l ey e olE

"’;‘fulu")ﬁb)}'d‘.?dk‘;}'ﬂ)‘

99 50 (SI410 & Whos 5 0 Judowd § 4 3905 4o -4
#N g g sl
N Fparss w53 o 53 W Cas) wl tee oY
YUY pa oS 55V (dyde) Sl oSS o3
oY Y Oba I g 53 s 1) S s 0 S8
g ek cglails 5 Sles bl Y WA sl Lt
A3 Ofjen ks 58 055 esudy kS i gl o2
ot s et ey Y ol s Gt 55y g s,
s o 6T i 0 S 25 dilae g5 U eaos
ololy o 5w ad p ailie a ps et bl fdou
ng,&J;uM,qﬁaa%@u.xmg&m__Sf

.g;.,'.GJ.u.,'\l;

LY

L O

0033 dsb 03 BT 4 ahies 4 G s L3S anga
s Bhatnagar .Gl g ol iyl 6 s wls 5 Shes 5 g,
wlaso b1, Bragg  Bhat (slgal o b s o3, 95 [VY] Tivari
sapY W s L Hiss 5 Yo 4 Yoo o
st oMt o83t (1L gl > sl 1 ool "l g
LS o, 53 85 2 Sae 403y F 305 585 V0

b siiotee dlg 46 [] Mohandgiev
Slae Sl glesly #al ke 41y ol 5 (0l y slay p)
S 7 0T Fod 5 olen Blin 5o Caaglia ¢ g yns; il
Aoy b obwl Bbd o gty gk T
el 035 slgtiy o llae glacil e

2> ot 5 o sl e S eslict L [16] 5515
FUT ST S o 1 et il 2 Y 5o Ly slagys
oY 5SS 2 5ol 55 5500 08 4 i LT slasi
222545030 ¢35 5 0T K5 55 0 2 3, Sas y osdle

.J}._M_j))\i 3 gk M;-JS J;G

y--r
4 S 57 s oo DL aly g gla Y (sl 3 Shee
Slagine DG SNy ey o35 g3 slails (slas Slas
3 Shee e 03 L T0 $ TN b 3 5 5 4 LT
5 Shee 3 oS WS o b dwlin 3wl e Y Y il
03 o by o35 b awlie 5o @l i Y YO Gl
3 e i 65 Ve el SV Casy Y e
Y ol "y gl GBS s 0 8 ST EVAY) 5l 1 glals
Al e 0 USG5 4 Sl 4F el sl Ve
ol oSS e L OT s ey Jgb ST o
23 eSS EVYY 5 Sles U YA sy oY ol o yen
Gy pla,l GG Y el sl e a5 e s L1SKa
G I Gl NS () b N, ey by
P23 s W BN SN G Tl e sla Y
33 23 Y Gl WA sy Y T 5 s o7 Wiled
St 512y 2 i B 5 Slhae 1 23l 5 o S adlas



P 3 el glaaail e s

\1a'a -;:Ja,c;dt._,,u.suaguqmsuclu_,iu - Jpur

SBKn 93 3 Sles ] ) i) SR g2 oKlee | MO | w3
{p 59k {s5) (rF95) (s5)
Yio. Yoo Clark ™ TIAY oo Clark 3
YaAs " " v Yivy " " Y
iy " " YA v " ) r
YiAe " " ¥e, TYAL " " £
ThA ‘oo " " oL " " o
TAAD " " ! YYAs b " 1
TAYY " " Y vo.u " . ¥
Yy " " insd YaYS " " A
Y ! " vt VLA " " )
ror. ; " *o TALA ; " D
AL e " ™ Lt " " "
Yoot " " v IAY " " Y
Tore Yo: " YA YA " " ¥
. " " 2 riar " " "
Yico " " £ Yeir " " 0
reAl " " £ oA " " "
Y. " " £y YoAs " " W
Yoy " " 3 Anthy " " A
Y. Y " " i YAYS " " !
r.oov " " fo ey " " Y.
40 " " £ Fore 0 " "
401 " ! iy Yoty " : Y
(L] " Williams £A AR " " ity
¥Yie " Clark 14 TIAY " " A\
vty " " Yo

.S oeitols Jos s s Y J

ol o pafilan Silay pe £ ga0mo o137 4z 50 O gl iy
<7944 1 ASS
T{/rod £A s
Y/TVE Y ek

STATAS ATV ™ LS gl e ot
ST £/80A v o

C.V=n1t



YPAY ATV oLl cghitun 04 3 ¢ lo dhane O

TS S sy el g 4 - g

oud Lo~ F iy yo cpafleo S o £ goome ST a y0 S ki ke
AT YrAAY A s
e AITYY " 5l o oLzl
10 LSy Ty,

MLSD =y Ty,
P 40w e

o P F S o (il a0 £ gane ST 42 it ol
iat \ A5
Y4 AN 1Y £A s
A VEVY 1w g

/Vov Yy ™ 25l s a2l
4AYE Ly o

R TL LT PP W PR St PN

o ol F Sl o (Sile Ol o £gone ST a5 Ol ki i
Yioe4 ALY Y/ Py A S
ALY L] ™ S g o oLzl

76 LSD=vs0- T/,
LSD=vme T/,

S st by e e 4 -1 e

ot b F STTRT R | I Silx o Laommo ST a3 O ki i
WYL YAV YAV | A5G
< JAYA v AT A S
N AEYZAT £A slztl
£¥/+ 40 v o
CV=irgm 8D = «iiony

7o LSD =T,
A LSD =i T,

vy



L O 4

\ —mutant
Y —mutagen

r —-mutagenesis

References:

s ol b p o ‘(Weiss.E.A) )';_|,.T.‘_;| &_G:‘.G-’J sladls -y

(V) Koap Sl 15 gy ol bl cigtin

2. B. Sigurbjornsson and A. Micke, “Progress in
mutation breeding, induced mutations in
plants,” Proc. Symp. Pullman, IAEA, Vienna,
pp.  673-698 (1974).

3. A. Gustafsson, “Studies on the utility of artificial
mutations in plant breeding,” Jpn. J. Breed. 10,
pp. 153-162 (1974).

4. H. Yamagata and K. Syakudo “Application of
mutation breeding in plants, gamma - ray
sensitivity,” Jpn. J. Breed 12, pp. 125-129
(1975).

5. A. Gustafsson, U. Lundquist and [. Hagberg,
“The viability reaction of gene mutations and
chromosome translocations in comparison,”
Mutations in Plant Breeding Proc. Panel Vienna,
1966, IAEA, Vienna, pp. 103-107 (1964).

6. R. Abrams and J. Velez-Fortuno, “Radiation
research with Pigeon peas {(cajanus cajan):
results on X3 and X4 generations,” J. Agric.
Univ. Puerto Rico 46, pp. 34-42 (1967).

7. K. Aastveit, “Induced mutations in barley,”
Meld. Norg. Landbrhoisk. 44, pp. 1-31 (1965).

8. F. Scholz, “Experiments on the use of induced
mutants to hybridization breeding in barley,”
Proc. Symp. Induction of mutations and the

9.

w3y ) ol sladil g s

dolied g
t-morphologic

o-genotype

mutation process. Czechoslovak Academy
of Sciences, Prague, pp. 73-79 (1965).

R. Abrams and K. J. Frey, “Variation in
quantitative characters of oats (Avena sativa L.)
after various mutagen treatments,” Agron. 1. 4,
pp. 163-167 (1964).

10.H. Notzel, “Genetische untersuchungen an

11.

rontgeninduzierten Gerstenmutanten,” Kuhn-
Archiv 66, pp. 72-132 (1938).

1. Szymer and J. Boros, “Performance of early
maturing soybean lines obtained from a
mutation breeding programme,” Plant Breeding
and  Aclimitization Institute, Radzikow,
Warsaw, Ponland (1987).

12.P. S. Bhatnagar and S.P. Tivari, “Soybean

13.

improvement through mutation breeding in
India,” National Research Center for Soybean,
Indian Council of Agriculture Research, Indore,
India (1978).

A. D. Mohandjiev, “Application of
experimental mutagenesis in soybean,” Institute
of Genetics, Bulgarian Academy of Science,
Sofia, Bulgaria. IAEA-SM-311/49P (1986).

14. A. H. Zakri, “Breeding high yielding soybean

using induced mutations,” Department of
Genetics, university of Kebangsaan, Bongi,
Selangor, Malayis, IAEA — SM - 311/75P
(1989).



