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ABSTRACT: Mutation breeding is applied ifl tnany crop anprovement programs as it can rapidly
create the variabidity of inherited traits in crops. This stuch was desipned to evaluate the yield potentsal
of some mutant I"\L‘] Lnes of sezame. Eleven M, mutant knes alongside three checks were raised to
maturity in a randomuzed complete block design (RCED) in Minna and trial fields of National Cereals
research institute, Badepoi. The results revealed M: mutant lines showed significant changes in some
of the parameters measured Sitel (Minna) showed improved yield trats than Site2 (Badegm).
ML11A11 extubited the lowest days to 30% flower (47.00; 41.33). ML1A9Y stel showed the hughest
1000 seed weight (3.02g), ML3AT in stel (2.41 g). The capsule per leaf amil m C1A12 Site? obtained
the highest (2.67). ML4AG Sitel showed highest number of capsule (123.67). The highest vield per
hectare was recorded mutant ML8AZ2 Sitel (779.63 kg/hectare); ML6A4 5itel {6B1.86 kg/hectare);
(672.59 kg/hectare). The results especially for vield, revealed the poswbﬂ.ttﬁ. of new vaneties of sesame
from the mutant ]Jnes_ thus presenting gamma irradiation as a very effective mutagen for unprovement

of the crop.
Keywords: breeding, mutation, parental stock,

*Corresponding author: kabiruahmed?(@gmail.com

INTRODUCTION

Sesame (Seramum tndicuns L) belongs to the farmly
Pedaliscese and is known unde.t TAfiouUs Narmes
such as til, mingelly, sim-sim, gergelim (Mohamed
efal, 2[3'22) Muhammad e al (2018, opmed that
sesame it locally called m Nigeria by different
names; Fads’ in Havza, ‘Base’ m\Tupe ‘Eek’ 1in
Yoruba and ‘Eluku’ in Igho. Sesame iz one of
the oldest aromatic, medicinal, and odseed crops
i1 the world and iz natwe to tropical and
subtropical regons (Kavak and Boydak, 2006;
Tufail « af, 2020). Diue to its increasing export
value, its production area has expanded to and
and semu-and regions in Afnica, Asia and South
America (Amlalumar ef 2, 2010; Weldemichael
ef al, 2021).

Food and Agriculture Organization (FAOSTAT)
(2022}, reported that sesame 1z grown on a global
area of about 12.82 mulhon hectares (ha), and
Sudan, India, and :'n.'[j.'a.mna.t lead i1 terms of the
harvested area, with 3,173,521, 1,320000 and
1,500,000 h& mﬂpecﬁrel'r Amdmg to
FﬁDSTﬁT (2022}, more than 6.5 million tons (1)
of sesame seeds were produced globally in 2020.
In Nigeria, Sesame seeds are mainly grown in the
northern part of Nigena. It is grown in States
such a: Benue, Kano, Jigawa, Katsina, Kog,
Naszarawa, Gombe, Kebbi, Platean, Bauch:,

Taraba, Kaduna, Kowara, Borno and Yobe States
(Yakubu and Yusuf, 2020). The world volume of
exports and imports 15 about 360,000 metric tons
veatly with an annual growth rate of 2.6- 4% of
thus gross value is taken up by Nigena and it 15
the second larpest producer of Sesame seed in
Africa and also ranked 7th in the world (Yakubu
and Yusuf, 2020). The global demand a.nd trade
of sesame seeds have mecreased rapidly over the
past two decades (Dossa ef al, 2017). Although
the global sesame cultivation area is ezpanding,
ezpecially in Africa, productrvity and yield are still
very low, resulting in a huge gap between seed
supply and demand (Sarkar of al, 2016). In order
to address these challenges, there 1= need to
develop new improved varietes through
technologies like nduced mutation. Gamma ray
iz one of the most effective physical motagens
and most mutant varieties developed vsing a
physical mutagen registered at the Mutant
WVariety Database (Joint FAQO/TAEA) resulted
from exposure to gamma rays (Hase of al, 2020).

Thete iz no doubt the ever-increasing human
population 15 directly tied to food secunty. It has
created pressure to increase crop production
mclud.mg sesame m many countries, leading to
expansion of land area dedicated to farming. This
is unsustainable but the only sustainable
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approach 1z cultivaton of improved vanetes
with significant wield advantage over emsting
one. Therefore, aim of this study was to evaluate
some mutant knes of sesame for yield and wield
parameters in order to identify the lines with
higher yield potentials.

MATERIALS AND METHODS

The study was conducted in two stations. Station
1 was located at Minna; Station 2 was located at
National Cereal Research Inmstitute, Badegegm. A
total of 14 entries (11 mutants and 3 checks) were
raised in a plot zize of 3 x 3 Mz in three replicates.
In each plot, the planting space was 20 = 20 em_
An average of 3 seeds per hole was observed.
The experiment was conducted between the
months of August, 2021 and December, 2021
planting seazson. Data recorded were based on
the methods stated in the standard descriptors of
sesame by IPGRI and NEPGE (2004). They
inchade; D:ﬁ.s to 50% ﬂmvemng_, numbe;l: of
capsules per leaf amil number of capsules per
plant, vield per plot and one thousand (1000)
seed 'we_i.ght

Data analyses

The data were subjected to Randomized
Complete Block Design combined analysis of
variance (ANOVA) at P=0.05 using Statistical
Tool for Agnicultural Research {STARJ by
International Rice Research Instiate (IRRT)
2013 - 2020 All nghts reserved.

RESULTS AWD DISCUSSIOMN

The results showed significant (p <= 0.03)
difference among the genotypes for each trait,
hence, indicating emdent vanability among the
matant lines for the characters studied There
was siptuficant variation in the days to 50%
flowrer Df the matants in both sites. ML1AD
(3033 T -fl_ MLZAS 490071007 and
MIL3IAT fJD l.':'l-"' 0.66) mn sitel recorded the
highest nurnbea: of davs to 50% flowers than all
mutants in both sites (Table 1). There was no
sigrnuficant difference in the 1000 seed weight of
the mutants both sites. However, ML1AS (3.02g;
2.98g) recorded the highest 1000 seed weight
The mutant lines shewed consizstent number of
capzules per axil in both sites. ML1A9 and
MI4AG in sitel obtained (1.67), while MIL2AS
2.eT), ClA12 (2.67T), ]\Jl,-fl-ﬂﬁ |:3 00) in site2
recorded the highest number of capsules per awxil.
ML4AG (123.67), ML10A10 (112.33) in sitel and
ClAl2 eite2 (B86.00) recmded r_he highest
number of capsules per plant MILEAZ (77963 ke
ha-", ML6A4 (681.11kg ha-*), ML11A11 (672.58
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ke ha-*} in sitel while ML1AY (60481 ke ha-1),
MLBAZ (650.74 ke ha-1) and ML10A10 (641.11)
in site? recorded the htghest Tield.

The significant variations recorded in plant yields
could be due to exposure to higher doses of
garnmma fays. This study revealed the days to 30%%
flower range of (41.00 - 50.33). A similar result
was obtained from the study -::-f Suha and Paul
(2017 who reported the s for davs to 30%
ﬂcm;e:l:u’gg from 4303 to 56.77 days in sesame.
The delay in flowering mmght be attributed
disturbances in biochemical pathroray whach aid
in synthesis of flower inducing substances as
rep-::-rted by Ve o al (2016). The range of 1000
seed weight (2.42-3.02) observed in this study 1=
not too far from those (287 -315g) repu::-rted by
Pavar o 2 (2020). S:Ltrnla.rh Ze:l':ub ef af (2015)
mentoned mass of 1000 seed& 27 to 3.1 g) for
different zesame cultvars. T'he mumber of
capsules per plant range (25.67-123.67) iz lower
than Amstya o 2l (2018), who inthEd (27457
in sesame irrachated at 4-(:'0 G Hc:r“'erer Saha ef
al (2017 reported (31.45) at 300 Gv nine sesame
mutants. Shameriab e al (2022), .tepqu:ed high
number of fruits (8/plant) in Capricms asmsmes
irradiated writh 80 G"'i' and 40 Gv. The evident rise
observed in the number of capsules per plant of
some mmutants could be associated to the
stumulatory effects of gamma rays on capsule or
pod formation and differences in the genetic
malzeup of these genotypes (Sabael ef al, 2015).
The vield per hectare recorded range (389.63-
77963 kg ha-') 13 slightly higher than Saha and
Paul (2017}, who reported (3242 ke ha-1) in A1
generation of sezame at 450 Gy. Koitilic e al
(2018), reported range (409 - 1838 kg ha-t) mn
sesame

Concluston

Sufficient genetic variation eXists among the
mutant lines for seed yield and other yield traits.
Gamma irradiation nduced mutation with a high
genetic level on sesame weld components. The
vanations expressed in the mutant hnes pro":':de
a huge scope for the selection of promusing
genotypes. The mwtant lines show z high
potential for varietal releasze.
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Tahle 1. Yzeld parameters of Ms generation of irradiated sesame lines

ih,

Alutants Pedigree Davs to S0%F 1000-zeed weight

Sitel Site 2 Sitel Site 2
MIA1AD 04E450G1-3 50.33 £ 1.67ab 4133 + 0.58a 302 £ 0.02a 298 + 0.01a
MLZAB 04E430G2-3 4200 £ 1.00:zb 4300 £ 033z 2.86 £ 0.02abe 2.81 = 0.02abed
MILFAT 04E4503-3 50,67 £ 0.66zb 43.00 £ 0.00= 241 = 0.03e 242 + 0.04e
Cl1A12 U] 47.00 £ 0.00k 423 3% 0.332 2.59 = 0.05bede 257 £ 0.01bede
ML4AG 01M350G2-22 47.00 £ 0.00k 41.00 £ 0.002 2.66 £ 0.12bede 2.67 £ 0.16abede
MT.SAS 01M3505G1-21 4800 + 1.00b 4267+ 1.67a 256 £ 0.01cde 2.54 * 0.05bede
MLGA4 01M55042-2 4200 £ 1.45:b 41.00 £ 0.00= 2.61 £ 0.10bede 2.64 * 0.06zabede
MITA3 01M35051-2 47.00 £ 0.00k 4167 £ 0672 2.52 = 0.04de 2.49 & 0.09cde
C2A13 a 53.67 £ 3.67a 4167 £ 0.67: 2.78 £ 0.05zkcd 2.81 = D.05abed
MT BAZ 03L550G1-2 4700 + 0.00b 4333+ 0672 285 * 0.03abe 2.81 * 0.04abed
ML DAY 03L450G2-2 47.00 £ 0.00b 4333 + 0.8Ba 261 £ 0.11bede 260 = 0.11bede
ML10A10  03L2530G1-1 47.00 £ 0.00k 4267 £ 033z 2.52 £ 0.02de 249 = 0.06de
ML11A11 03L2501-11 47.00 £ 0.00k 4133 £ 0.89: 2.87 £ 0.06abc 2.86 = 0.0Bab
C3A14 o] 4966 £ 1.45:b 43.00 £ 1.002 291 = 0.041zb 2.86 £ 0.04abc

WValaes along the same colomn with different superscript are significantly different at # << 0.05

Table 2: Yield parameters of M, generation of irradiated sesame hines

Mutants Pedigree Number Capsule per Axil MNumber of capsules
Sitel Sate 2 Site 1 Site 2
ML1AS D4E450(1-3 1.67 £ 0.33= 1.33 = 0.35b TT6T £ 2.60b 51.67 * B.11bed
ML2ZAS D4E4502-3 1.00 £ 0.00= 267 £ 0.00a 61.33 = 2.60bc 38.00 £ 1.35cde
MIL3AT D4E450G3-3 1.00 £ 0.00= 1.00 £ 0.00b 72.00 = B.50b 3433 £ 2.19de
C1A12 o 1.35 £ 0353z 267 £ 0332 32.00 £ 0.584 86.00 £ 1.00=
MLAAG D1ML350G2-22 1.67 £ 0.33= 3.00 £ 0.00a 123.67 £ 3.18= 60.33 = 9.82be
ML3AS 01AL350G1-21 1.00 £ 0.00= 1.00 £ 0.00b 3967 £ 521cd 2567 £ 0.33e
MILEA4 01MI550G2-2 1.00 £ 0.00= 1.35 £ 0.33b 75.00 £ 3.61b 3933 £ 296cde
ML7AS 01AL350G1-2 1.00 £ 0.00= 1.33 £ 0.35b 4400 £ 3.79d 4200 £ 2.65cde
C2A13 ] 1.00 £ 0.00= 1.00 £ 0.00b 45.67 = 15.86cd 41.67 £ 2.35cde
MILBAZ 03L350:G1-2 1.00 £ 0.00= 1.00 £ 0.00b 79.00 £ 208b 51.33 £ 5.58bcd
MLBAL D3L450G2-2 1.00 £ 0.00a 1.00 £ 0.00b 45.00 £ 1.533ed 32.67 £ 1.45de
ML10A10 03L250G1-1 1.00 £ 0.00= 1.00 £ 0.00b 112.35 £ 3.B4a 60.00 £ 1.73be
MIL11A11 03L2501-11 1.00 * 0.00= 267 £ 0332 57.67 £ 2.03be 4433 = 2.03bede
C3A14 o 1.00 *+ 0.00= 1.00 = 0.00a 61.00 £ 3.79be 65.33 £ 2.03ab
Table 2 cont.

Mutants Pedigree Gross vield (kg ha-1)

Site 1 Site 2
ML1AS 04E45051-3 553.14 G64.81
ML2ZAS D4E45052-3 535.52 475.52
ML3AT 04E450F3-3 495.56 630.00
C1lA12 o 383.70 41297
ML4AS 01M35052-22 305.92 575.52
ML3AS 01M350G1-21 471.11 389.63
MLGA4 01M55052-2 651.11 54297
MLTAS 01M3505G1-2 534.44 42519
C2A13 0 623.33 538.52
MLBAZ 03L350G1-2 TT9.63 G630.74
MLOAL 03L450G2-2 636.67 420,00
ML10A10 03L230G1-1 57444 641.11
ML11A11 03L2501-11 672.58 501.11
C3A14 o 612.97 404.08

Walues along the same colomn with different superscript are signaficantly different at » < 0.05
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