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ABSTRACT

The effect of Sodium azide (a chemical mutagen) and the yield traits of two
£ seszame (Sesamum indicum) viz; Kenana-4 and Ex-Sudan were

five difizrent concentrations (0.00%, 0.02%, 0.04%, 0.06% and 0.08%) before
they were sown and grown to maturity in order to assess the effects of the
different concentrations of the chemical on th plants. The results showed that
0.02% Sodium azide concentration had significantly higher values (p<0.05)
when compared with its control in most of the characters. It was observed tha, t
one of the variety Kenana-4 had hiher value (p<0.05) for oil content at 0.08%
sodium azide concentration. The results suggest that while 0.02% Sodium Azide
concentrations is the most effective to induce valuable and useful mutants for
many of the yield parameters, 0.08% is effective with respect to all contents of
sesame. Therefore, sodium azide can be an important tool for enhancing yield
traits in sesame,
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INTRODUCTION Sesamum indicum L. (Falusi, 2006).

. Sesamum indicum is very drought
b - . ‘

i;qﬂelo:gs to the family Pedaliaceae tolerant. It has been called a survivor

m:&li;nru; gesamum, The genus crop because of its ability to grow

'i-vha'cl; th)- about 36 species out of where most plants fail. The crop 15

€ commonly recognized is believed to have originated from
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Pedaliaceae 1s progont “"t.t\n»;i”.‘ y
Salako,  2003), Cuvrently 'l\\‘m‘}‘.
cultivated e tropleal qud !i"
tropieal vogion  of f\l.l-'rh'lll H )'1:‘l
Ameriea, North Amerlig ;1\'hlmj\ll|-l..I
principally - for g Rl

! seods whicl
C-:‘ntuh\r-: about 50-52 % oll, 1 "f'-\‘Jlt"l

) ‘ ' ; (" Rl
Protein and o180 % carbobydvatp

(Falust and Salako, 2004), Some of

1;]\;!“‘3“"““‘ ”"‘“‘"“‘“” ol the crop In
Nig rla ‘lm‘ CRI" Hansa) ("lshwa”
l,’w)T CGorlgo”  Ipblea), (k"
\‘orul'\:ﬂ ‘.md ("Doa"Jukun) (Filusl
Salako and Ishaq, 2001), 1t o
a.nn_\.ml plant growingg to 50 100w
(l.f} to 3.3 u) [[.\H’ with opposite
leaves 4 -14cm (1.6 = 55 n) lony
with an entire margin: they are
broad lanceolate, to Hem (2in) broad
at the hase of the plant, narrowing to
just 1 em (0.4in) broad on the
flowering stem. The flowers are
yellow, tubular, 3 to Hem (1.2 o
2.0m) long, with four lobed mouths.
The flower may vary in colour with
some being white, blue or purple.
Sesame [ruit is a capsule, normally
pubescent, rectangular in section
and typically grooved with a short
triangular beak. The Jength of the
frult capsule varies from 2 10 8§ om.
lts width varies between 0.5 10 2em,
and the number of locull from 4 10
12. The fruit naturally splits opens
(dehisces) to release the seed by
splitting along the septa from top to
bottom or by means of two apical
pores, depending on the varletal
cultivar. Sesame seeds are small,
about 3to4mm long by 2mm wide
and 1mm thick, The seeds are ovate,
slightly flattened and somewhat
thinner at the eye of the seed
(helium) than the opposite end with
the weight of the seed between 20 10
40 mg. Sesame is grown primarily
for its oil-rich seeds.
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Kl whieh together witl the leaves
ls o) b0 proprre Jocal soup nowil
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Tha waed of Sesane have Pelpperod
Wyerouatng demand for the crop, i
Wi tade 16 nocongary Lo increane 14
production to et up with 1t
needs, Howover, nivoril attompts
hive been made Lo Jneredss aipply
thironph  cultivation ol different
varlotlng — and  species;  bul the
succosgos of such attempts were
prejudice by challenges vanging fram
environmental factots, availability ol
manpower and madaguate farming
technlgues, 10§ agains!
dhorteomings — that attentton 5
shifting towards mproving penell
guality of - the pxbating  apcies
through plant hreeding and selection
made possible by chemteal-mduced
penetle vai fahility,

il

Mutation vefers 1o the change n
DNA sequence, which may involve
only few bases or the large
chromosome abnormality, Induced
nitations have recently hecome Lhe
subject  of biotechnology — and
molecular investigation leading 0
description ol the structure
function of related pgene. [nduced
mutations are highly eflective an
enhancing natural genetic resources
and have been used in developing
beneficial variation for practical
plant hreeding purpose and novel

qealo

andd

bl ".‘M'”'U"l H}‘li'l]ii! i) 1.;'-4!:! @it h ' ;.



-

. — Y~
AND METHQDS

AT ATERTAT S
'_\-‘5,"\?-.-( Rl

#

e qrmTa
snd Eeatmeal O FesAme seeds
v i a3
S
&
B
SaEuen ATRE
WS

. 0
o R &
S * L
20 SIRI DOTR

- PP Y 7 O
CABCSTTATIOSS, L0

E’xperimentald&sign
Field eXpe
during  the 2012
between May and
Experimenta}

Iiments Were con

rainy

ign with 30,
Per  block. The
S Teplicateg thr
a total of 90 pots, oF

]

~

o
£

E—

Data analvs

"SUILS of this research were

brected to the ANaiysis of variance
show whether thers
were signiticant differences among
Pt eid  parameters Dunegi
Multipie Range Test (DMRT) Was
used to separate the means. The
Pearson's correlation wags used
SHow relationships  betwean the
chemical
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Gado et ak.

0.6% (16.53%) performed below the
control (24.45%) (Figure 1). In
contrast, Ex-Sudan had highest oil
percentage at control (30.01%) and
0.2% has the least (17.21%) (Figure
1). .

Tahle 1. Some physical and chemical properties of

international Journal of Applied Biclogical Rescarch 2017

Percentage Flowering

The flowering percentages in the
two varieties were affected DY
chemical with Kenana-4 having the
highest (78.12%) at 0.40% (Figure
2) while Ex-sudan at 0.00 and 0.20%
(75%).

the soll used.

Silt Clay Atenec.

CEC Sand

P oc oM TN Exchangeable Cations EA )
(Cmol/kg) (%) (%) (%)
e i e
Na K Ca M
684 165 287 000 0.13 041 620 70 010 1385 g652 7.28 6.20
l
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DISCUSSION

icant differences i capsule
. ¢ oplant In Lx-Sudan 1_,.-,..:1!”']
gpdium azide could be » (\}'wl,‘ltiiﬂl‘.('fluil 0
“I'II ’e-lnlr.?ﬂ tolerance of sesime l'
"mnrmd by (IAEA, 1994), However ”'H’_
jations abserved in the I{nnnnn-.-/l.' and
l~'»c.}§ud‘-?l“ in the other yield parameters
|;1'i[1ht o dm?' _l“‘_v(lrietgl response to
emicd as repo! mr;] by Pathlrana and
; (1993). The Increase In the

gul)‘:.lﬂ{n[:]'hc'

qumber Of‘PQdS. facilitates Increase In the
qumber of St‘ﬁdf; produced /pod due to
godlium a'zitl@_C'J“Centratinns, Thig 15 in
onformity with the findings of Pathal
(1991) in Mo cowpea mutants and Lonnig
(}_qu) in the >‘{-ray induced mutants of
pea. The negative correlations observed
yith respect to SOME of the parameters
imply that as the Chemical level increases,
these parameters decrease. This Is close
o the findings of Muhammad, Albar,
Muhammad, and Zia (2003), who
reported that Seedling emergence, panicle
ertility and grain yield declined with
increasing dose level in all the varicties of
Basmati rice studied. The negative
correlation is in line with the report of
Nura, et al. (2011), they observed highly
significant variation (P<0.01) in number
of pods/plant which decreased with
increase in colchicines concentrations.

The -positive correlations observed with

respect to some of the parameters imply

that as the Chemical level increases these
parameters also increase. This is in line
with Falusi et a/ (2012); Daudu €t 'al.,
2012.They  all reported  positve
correlations between the irradiathn
exposure period with certain
morphological and yield traits. The
positive correlations are in agfﬁ*f:mem
with the report of Daudu €l a2l (2012),

Tridat vatiari ]
1 l:l.;l‘_}-‘u“,'_'l -’(-p!yrnzgl of /-’E.'j'!llf':f'i U.Hi'if_li")‘fi“-'j |
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they chseryed that yield pilr"”’f""f‘;'{,"' 'f"’.w’”
an number of frﬂi‘;‘,/ﬁf‘?l-"r‘\' "_"""'{rﬁw{:'”“-
ncads per frust, lenpih of fruit (<07 ..H. \r.’,3
of frt (crivj :mrj weight £ f_””r U
fricpeated a9 the Irradiaﬁiﬁﬂ
Perind increased. The
contents obtalned might B¢
environmental factors. T his 15 * " 6o
agreement with Carlsson &7 af, 200%; ﬁ(j
and Jacob, (1957). Carlsson €1 al, 20 J“.a'
reported that Genetc and erl‘-’ir”nm&cn;rfd
factors influence the oil content ﬁﬂd. 'éé
acid compositions in sesame fal .dﬁﬂ
facob (1957), studied nduced mutation®
ir 4 black seeded yariety T.16 by ?f?at""‘%
with X-rays and reported mutant in M3
and M4 generations remectimly and both
were found to have higher oil pgrcf:ritag’;’
(52.10%). .
The results also ~howed that ﬂf)‘f'fﬂ’r"”g

percentages were affected by r:hermgail
sreement Wit

doses which are in close 48 .
Shad, Tarig, Said and chamsur (1986),
who reported that Days to flowering WEere
significantly affected both by gamma ray
and fast neutron but differences in days
to flowering Were not  significant

statistically for varieties.
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»/;,'rf;il_iu 0o
' due

i close

CONCLUSION

Genetic diversity 1s of great significance
for breeding programmes & well as for
tayonomic studies. Ex-Sudan appeared tO
be the most sensitive to Sodium azide and
Kenana-4 is the least The dose 0.02%
show more significant effects in the two
varieties. Thus Sodium azide can serve as
uceful tool for creating variability in
sesame, Artificial induction of mutation
through the use of sodium azide proves
vita‘l in the improvement of éenenc
variability in sesame. Certain
concentrations of Sodium azide (0.02%
through  0.04%  sodium  azide:
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