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ABSTRACT

Pollen production, viability and germinability were assessed in three sesame cultivars Viz
Kenana4, Ex-Sudan and E8. The seeds were collected from the National Cereals Research
Institute, Badeggi and were raised to maturity in pots filed with rich loamy soil i
randomised block designed at the experimental garden of CPES, Federal University of
Technology, Minna. While the Haemocytometric method was used to determine the pollen
production, the IKI (lodine + Potassium lodide) stain was used for pollen viability test, and
germinability test was carried out using different sucrose concentrations with 1%,agar
solution. Results showed that all the cultivars had high pollen production and viability
percentages were however significantly affected by media concentrations. Although. the
viability percentages were higher than the germination percentages, it was a g di t.g ’tha[
not all viable pollens germinated in vitro. This has provided an insi’ ht int Elﬂ " l;n :
biology of sesame and this can be useful in future breeding ex g_ eelne repr'o. von;
highest pollen germination was observed for variety k perlments, I Sdgition, fhe
. : ; Y Kenana4 and ES8 in the 20% sucrose but
for variety Ex- Sudan the highest percentage germinability wag _ 0
observed in 309% sucrose

solution. From the study, it can be concluded that vari
ety Ex- . :
sesame are good pollinizers and will be good for breeding e:per):mSUdan' e ©
' ents,

Key words: Sesame, _F_’roduction, Viability, Germinability,

*Corresponding author: doroapitan@yahoo.com, + 2348060442748

INTRODUCTION lhe Genus consists of 41 et
SARVILE P SO ; , TP . Species out of ypi. out 36 describe
Sesame is a flowering plant belonging to the cultivated hich the most commonly

is Ly
o eSar . =
(I’ul -‘xt'lgl()vt:‘ ]()74 . num mdicum L

62 alusj, 2006), Numerous

Family Pedaliaceae and Genus Sesamum.




wild relatives occur in Afyj
m'igm and a small number f:: WhiCh is its
1967)- The crop is cultivateq lfndlf’ (Tribe,
which contains about 50-5?2 0/Or }ts seeds
1982). The flowers of SESameo oil (Ashri,
hough they vary in colour with are yellow,
purple Or blue. It is a herbaceSOme being
plant of international importsus annual
Materials Update, 2001). It growsnce (Raw
100cm tall and has opposite 1eave:pt}:0 i
4-14cm long with an entire marginat '?;e
crop is widely grown in Northern. anz
central Nigeria within latitudes seven to
fourteen degrees North (7-14 ° N) with an
annual rainfall requirement of about 1000-
1500mm (Iwo et al., 2005).
Pollination and fertilization in-
obligatory to obtain fruits, hence the oil rich
seeds of unlike in  most
parthenocarpic crops. 1he quality and
guantity of pollen grains will determine how
be as a pollinizer. Therefore,
viability and
grown genotypes

the crop are

sesame,

effective it can
the pollen production,
germinability ratios of the
of Sesame need to be Kknown.

METHODS

sed In this
EB)- The
National

MATERIALS AND

jeti were U
Three yarieties of Sesame ‘

study (kenana4,
seeds were collected‘

Cereal research ]nsmut'e
Srate. They were cown

o j ndomiZe’

' .pil In @ ranc :
rich loamy S°! matur“)’ :
purture o

of < the
rra-my ra

gudan an

Lo
and

experimenta‘l
Preliminary

garden

an

Federal

Universi

Nigeria Sity of Tech

. At i chnolo y

pmd“Ctionm?turl-ty' Flower budsggorl\:g:]na,

War , viability and germinabili en
e collected, inability tests

De i
termination of Pollen Production

The anther
S variseil}f’ f:’rty flowers from four plants of eac
e ere Founted. Pollen production p
etermined using haemo
method (Mehme cytometr
plant t 2011). Ten flower buds for ea
dividevc;’eriitise?wlz the study. The flower buds we
groups. Each group containt
anthers from five flower buds in small vial bottle
The anthers were thoroughly crushed with a gla
rod and then 1ml distilled water was added into ea
vial bottle.
A drop of the pollen
on a two counting area containing Thoma
(haemocytometric) slide (0.1mm in depth)
to where a special cover slip was replaced.
The pollens Were placed on randomly
chosen four Jarge squares in each counted
area with two replicates representing each
group of flowers in vials. The average pollen
grain amount per fower (P/F) = Pollen
count X 1000mm?3/ 0.1mm3/5 flowers. The
pumber of pollens per anther was calculated
by dividing the number of pollens per flower
py the number of anthers Per flower
counted, the number of pollens per phnt‘
was calculated by multiplying the nu.mber of
owers per plant with the aumber of pollens
- (Eti & Stosser, 1988).

suspension was placed

pollen viability Tests | g
The pollen viability test was carried out after

the method described bY Eu (1991) a‘nd
+ Potassium lodide
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(IKI) stain was used in determining Izi""g“
viability. IKI solution was pre_parf:' 'dy
dissolving 5g iodine and1g Potassium iodide
in 100ml distilled water. One or two drop.s of
the solution was placed on microscope slides
and pollen grains of each type were
sprinkled on the stain with the aid of a
brush. Pollen grains were examined using a
light microscope (x 100). The counts were
made few minutes after pollen grains were
placed on IKI solution.The viability of pollen
was scored according to staining level:
pollen with dark brown colour as viable,
with light red colour as semi-viable and with
yellowish-green colour or colourless as non-
viable. The study was conducted with a total
of eight replicates as two slides and
randomly chosen four areas were counted
for each slide. About 80 pollens were
counted in each field.

Pollen Germinability Test
Sucrose solutions of different concentrations
such as 0%, 10%, 20% and 30% were added

to basic agar of 1% and used as medium for
germinability test,

dropped in Petridishes
sprinkled onto the e

The medium was
and pollens were
dium gently ang

- difference

nal Journal of Applied Bidlogjc,, Re
Mo
2

Internatio

petridishes closed tf) prevent watey logs
pollens. The Petri dishes were incubated }1
300¢ for 24 hours. After germinatiop, pOIIE:E
in the petri dishes were refrigerateg Unn:
counted. Two petri dishes were ysgq DEr
sucrose concentration for each Variey
Approximately 300 pollens were counted iﬁ
each petridish. Pollens were considereq ,,
germinated if the pollen tube length wq;
least equal to or greater than the gy,
diameter. Response to germinability wa
expressed as percentage.

Data analysis

All data in the experiment were subjected to
analysis of variance and Least significant
was used to determine
significance at P < 0.05.

RESULTS AND DISCUSSION

The mean number of flowers per plant for
Kenana4 and Ex- sudan is 29 while E8 had
the lowest (20 flowers per plant). Statistical
analysis showed that there is no significant
difference in the number of flowers
produced per plant in all the cultivars used
All the cultivars had 4 anthers per flower.
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er. For )
calculated, variety EX

umber of pollens per
5 750)- was followed by
L a4 with 483,952 and lastly

ana
1(g;m\,vith 335,000 pollens per plant.

-

howing the flower buds
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between these three
varieties according to pollen production
were low and were not significantly
different (Table 1). Among Kenana4 plants,
the highest and lowest amount of pollen
grains per flower was determined as 23,750
and 10,500 pollens respectively. Among the
Ex- Sudan types the amount of pollen grains
per flower changed to between 19,000 and
15,250 pollens; in E8 between 17,000 and

The differences
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The plants in _cu]tival‘
Kenanad were found statistically different
according to the amount of pollen
production (Table 1). Mahmoud (?012)
reported the presence of many insects in the
sesame growing field in his experiment tO
determine the effect of insect pollinators on
Sesame pollination. In this respect, the high
amount of pollens found in the Sesame
varieties may play an important role in the
transfer of pollen by these vectors. The
results_of this study also shows that these
genotypes are closely related with respect to
pollen production since there are no
significant  differences in the pollen
production and any of them can be used in
both natural and artificial pollination and
fertilization studies.

16,500 pollens.

Pollen viability

The highest percentage of pollen viability
was found in Ex-sudan (91.78%) which was
statistically the same with E8 and kenana 4
(Table 2). All three varieties had good
amounts of viable pollens ( over 75%). This
finding is in line with the findings of Falusi et
al, (2001) who discovered high pollen
viability percentage in Sesamumn radiatum
and Sesamum indicum using Lactophenol
cotton blue as stain. This shows that K]
stain is also a good stain that can be used to
determine percentage viability in Sesame,
The high percentage viability found in
Sesame types may also indicate a good
pollen germination rate in a suitable in vitro
condition.

66
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Pollen Germinability |
The result of the pollen germinability teg, i
in Table g5 The Percentag,
germiﬂabi“ty of the' thl-‘ee cultivars Useq
were statistically alike in all the sucrg,
concentrations except for 10% sucrog,
concentration where Variety E8
significantly Jower than Kenana4 and gy
Sudan. Pollens did not germinate at all on ,
medium without SUCrose in all three
varieties. Pollen germination increased from
10% to 20% sucrose and then decreased in
the 30 % in Kenana4 and E8.
This shows that too low and high
concentration of sucrose in medium can
affect pollen germination negatively. This is
in line with the report of Bolat and Pirlak
(1999) and also Ilgin (1995). Stanley and
Linskens (1974) also reported that various
germination media may affect the
germination result of a given cultivar
;Z?}Ii?rrlab?f‘ al, (.1997) also studied the
and discol\?;r R e aenoDTe
ed that germinability was

affecte
: d by some other factors such as
€mperature and time

seen

The pol

€N germi S
observed E€rminability results were also

Percentagetoviz';iligtenera]_ly _lower than Fhe
that not g)) viable Y. This is an indication
vitro. Bti ep 4, (lgpollens will germinate /7
In thejy L’Xperiﬁ 96) found similar results
n‘:llts €Mphasizing that pollen

"t through the staining
Perce lt;jjpress the germinatio?
i wabimf,currence hence highe"

a than  percentage
ey ang Linskens (1974)




‘.cp.orted that the extent of
achleved depends on th germinability
e

. . : ex e 3
success 1N determining the Optimplnmemal
al mediy
m

for germinability_

CONCLUSION

e i t S t
']h lp esent‘ St\ldy has establi hed tha
viabill is a faster and easier met

bility test hod in

determining pollen quality, than th
) e

germination tests, since the effects of

external factors such as temperature

hu_m'idi.ty‘, and germinating _media are
minimized. IKI stain could be used in
determining the pollen viability and indicate

Berminatio
N status in
three genoty RS, fapes. Tie
o pes selected
sufficient pollen producti g
Bithasioh b pro uc-tion, viability and
i e used in pollination. This
for yield Ther Fested by in vivo pollinations
e . The high amount of pollen found in
e+t inse;;neetﬂowefzrs may play an important
ransfer of pollens by insect

s as

reported by Mahmoud (2012). Any of these

cul'tlyajrs can be used in both natural and
artificial pollination studies.

= :
rable1. Pollen production parameters in Kenana 4 Ex-Sudan and E8

F/P A/R
Kenana 4 29a 4a
Ex-sudan 29a 4a
EB 203 4a
Kenana 4
: 29a 4a
2 20a e
3 26a i
4 42a i
Ex-sudan
: 21a id
: 35b )
5 4a
: 19a
3 e 4a
4
E8
P 4“
l}ﬂ 4a
23a da

264 Ada

1
2
3
Ob
. 5 ‘

AR

16688a
16750a
16750a

17250a
23750b
10500a
15250a

155000
19000a
15250a
17250a

16500a
17000a
1 70004
165004

6/

5L P/P
4172 483952
4188 485750
4188 335000
4312 500250
5937 475000
2625 273000
3812 640500
3875 325500
4750 665000
g1z 289750
43125 690000
4125 346500
4250 391000
4250 442000
3629 .r,,,lfﬁQQU_IJ,#_

)
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Means followed by the same letter(s) within the same column do not statistically 4 iffer 5t S,

Jevel tested by Least significant difference (LSD)

Table 2: Percentage of pollen viability in three sesame cultivars
Cultivar Viable Semi-viable Non-viable
Kenana 4 77.80a 3.40a 18.68a
Ex-sudan 91.78a 2.50a 5.723a
ES8 88.88a 4.50a 6.70a
Kenana 4
; 86.65a 2.25a 11.10a
83.05a
3 80°25 3.00a 13958
T 3.50b 16.25ab
: 61.60a 5.55¢ '
- 32.85¢
Ex-Sudan
1 99.00b 0,00
g 94.80b - 0'54b ) 1.00a
P 78.30a 3.25(: 4.66b
94.75ab 0.50b 18.45¢
Eg ' 4.50b
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Table 3. Percentage germinabili
. ity of .
_oncentrations of Suckate pollens of different varieties of ses
ame in different

ultivar 0o
Coesan of Do 20%
32.29b 30%
Ex-sudan 0a 26.75b 40.13a 28.50a
E8 0a 6.603 45.46a 42.56a
59.20a 30.50a
Kenana 4
1 0
- 02 25.00a 40.50a 25.00a
3 " 30.00a 35.00a 30.00a
: a 35.00a 55.00a 35.00a
0a 39.00a 30.00a 24.00a
Ex-Sudan
1 Oa 25.00a 50.50a 45.60a
2 Oa 30.00ab 40.60a 35.75a
2 Oa 12.00a 30.75a 29.00a
4 Oa 40.00c 58.00a 55.50a
E8 ;
10.00a 60.00ab 30.50b
1 o 2.50a 65.25¢ 20.00a
2 0a 720a 55.60a 4555ab
3 : 54.60a 25.60b
4

the same column do not statistcally differ at 5%

69
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Plate1: Picture of germinated pollen (A) and ungerminated pollen (B) in medium
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