}

ASSESSMENT OF SOME GENETIC DIVERSITY OF SOME COTTON
CULTIVARS IN MINNA NIGER STATE, NIGERIA

Dangana, M C, Falusi O A,,Daudu, O AY, Abubakar, A
. - Gado, A A and Oluwajobi,A.0 '
Cof:‘l ment gt Biological Sciences, Federal University of Technology, Minna
esponding Author: danganachata@gmail.com:08035890169 ‘

Abstract .
Cotton (Gossypium sp.) is an impor ] 1
serve as food and raf' )materiaispfortg::n'clzSgniirigezfc?uesﬁrg?:rxlaslt‘::;se G;el;\;ﬁ:;hf;];o::oc:; r:;:'{rtfancl o thaf:'
;’?;5 mC:’I t;;D jgehgma; livelihood, ts total production r:e’mafns far below the nationafrequfremen::g fgﬂp{;ﬁgfrg’ﬁn{g
find c? 0 s_tac.'e p.o'sed .by poor seed quality and germination.Pollen quality and pollination play a
1 amentq[ role in fertilization and seed sets. Therefore, study on pollen parameter is essential for
understanding fertility of this crop and its fmpravemen't A total of six accessions of cotton(SAMCOT 8, 9, 10
131, ;2, and 13 were evaluated for morphological parameters on the field and their pollen studie;’ b;/erc}'
carried out in the laboratory at maturity. The accessions were evaluated for plant height, number of
branches, days to bract square and boll formations, pollen viability and size (both intine ana" exine). The
resqits of the morphological parameters showed significant variations in plant height with SAMCOT 008
having the highest plant (49.75cm) and SAMCOT 010 had the least (26.75cm) at the end of the study period.
In terms of earliness to maturity SAMCOT 008 matured earliest, with 37 days and 55 days for bract square
and boll formation, while SAMCOT 013 had the least maturity status of 56 days and 77 days for both bract
square and Boll formation. Significant variations were recorded in the pollen parameters with highest

percentage viability recorded in SAMCOT 009 (94.25%) and the lowest in SAMCOT 008 77.78%. Variation in

the pollen size (both intine and exine) among taccessions was recorded, with the lowest intine (20.50um)
ine was recorded in both SAMCOT 010 &SAMCOT

and exine (27.00um) in SAMCOT 011. The highest pollen inti
012 (25.50um) and exine (33.00) in SAMCOT 008. The highest pollen size, plant height coupled with least
days for bract square and boll formation might indicate the presence of genes for earliness in the accessions

which is a good trait for selection and improvement in breeding programs.
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INTRODUCTION consumptio : :
Background to the study ruminant animals due to its high protein
content. The fiber is pure cellulosic material

with unique structure from which paper is made
(Adeniji, 2007; Hornyak et al, 2008). Cotton
fibers are grown commercially for the seed coat
to form a boll of cotton lint.The seed in the

Cotton (Gossypium sp.) is a soft staple fiber —
belonging to the family Malvaceae It is one of .
the most important and earliest domesticated
plants in the world. Among thg_b differer&t
domesticated species, G. arboreum.,G.

herbaceum.,G.hirsutum and G. barbadense are “boll”, is surrounded by fibers of ‘two ty]plez
the most common. Cotton plant is a native to _commercially produce_d ‘by a process ;; es
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by selective breeding and hybridization of these
species.

Cotton was the fifth most important
export source of foreign exchange in Nigeria
before now, unfortunately, its total production
remains far below the national requirements for
consumption and industries. This is as a result
of low average yield of the crop on the field
below its genetic yield potentials (Ogunlela,
2004).Pollen and pollination have been reported
to play a fundamental role in fertilization and
consequently seed and fruit sets in
spermatophytes (Asma, 2008), Deficiency in
pollen production and performance could have
direct effects on seed formation, seed viability,
seed germinability and fruit production (Raji et
al., 2012).Therefore, High pollen quantity and
quality profile are central to viable seed
formation and propagation in seed plants.
However, there are limited studies on the pollen
parameter of “indigenous cotton species in
Nigeria. Therefore, this study was carried out to
investigate morphological and some pollen
parameters in selected accessions of Gossypium

sp.

MATERIALS AND METHODS

Study area

The study was carried both on the field (Garden)
and laboratory of the Department of Biological
Sciences, Federal University of Technology,
Minna, Niger State.

Sample Collection

Cotton seed accessions used for the study wete
collected from institute of Agricultural Research,
Ahmadu Bello University Zaria. The accessions
were SAMCOT 8, 9, 10, 11, 12, and 13. The
samples were packed in a brown envelope and
labeled properly as reported by Daudu et
al.(2015).

Experimental Design and Planting of Seeds
The seeds were sown in twenty-eight (28)
plastic buckets of 20 litres each, filled with rich
sandy-loamy soil and arranged in Randomized
complete Block Design (RCBD).Four plastic
buckets were allocated to each accession.

A total of six seeds of each accession
were planted per pot at a depth of 2-3 inches
below the soil surface. After two weeks of seed
emergence, the less vigorous ones were thinned
and two plants were left per bucket. The
plants were monitored for morphological and
shenotypic variables at budding, lowering and
Ceaiting stages and using standard procedures as

out
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described by Akinyele and Osekita (2006); anq

calus al.(2014): _
Fa parameters investigated and recordeg

include plant helght: the distance from groung
level up to the terminal bud on main axis of th
plant in (cm). Number of branches per plan,
(both monopodial and sympoc!igl branches),
stem, leaf, flower colors, stem hairiness, days t,
bract square formation _a}'ld days to boll
formation. Pollen grain viability test was carrieq
out and the pollen size was measured using

ocular graticle as described by Abubakar et al,

(2015).

Pollen Viability and Size
Mature flowers from each accession were

harvested on the field and taken to the
laboratory for microscopic analysis of the pollen
grain. Pollen grains were picked from the anther
of each flower using a pair of forceps and dusted
on a glass slide. The pollen grains were then
mixed with 1ml of water and two (2] drops of
Lecto-phenol blue stain were added. The slide
was then mounted on a microscope and viewed
at X40 magnification. The deeply stained and
rounded pollen were taken as viable and fairly,
non-stained and distorted shape pollen as non-
viable. =

Dlameters of 30 randomly selected
pollens were measured for both intine and exine
using the eye piece graticle and recorded in
micrometre (um) (Abubakar et al., 2015).

Result and Discussion

The result from the analysis of variance showed
significant difference at (P< 0.05) among all the
accessions for all the traits examined. The plant
height for all the weeks of study showed great
variations in the morphological appearance of
the crop. SAMCOT 010 had the least plant height
of 21.10cm at week 4, and-SAMCOT 008
(49.75cm) had the highest. Though there was no
significant differences at (P20.05)in the plant
height among SAMCOT 009 (31.00cm), SAMCOT
011 (31.25cm), and SAMCOT 013 (35.70cm)
The morphological differences in plant height !¢
In agreement with the findings of Mahmood ¢f
al. (2006) and maharam . (2014). They observed
significant differences among cotton cultivars
for plant height with most rapid E"O""“'
occurring before flowering,

From the, result theré is an indicatio®
that the height does not necessarily translate ¥
el branches as recorded in SAMCOT 008
which has few number (2.00) of branches with
the highest plant height of (49.75 ). Simil
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of carliness in cotton formation might posies the genes for high yield
Slgnificant ditferences in number of In Minna which is a trait for selection in the

branches  were  recorded among  all  the breceding proprasme,

genotypes, SAMCOT 010 had the highest mean ;

value (5.00 ) from week four (4) to weel (6) and REFERENCES

SAMCOT 013 recorded the highest value (6.00) Abubakar A, Falusi A 0, Daudu 0. A Y,

at the end of week 7. This highest value Oluwajobl A. 0., Dangana M. C, Abgjide

(6.0041.00) was not significantly different from D.R.(2015). mutagenic effects of. sodium
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cytological  parameters of m2Z lagos
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World Journal of Agricuitural Research, (
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Adenlji, O.B. (2011} Adoption of improved
Technologies for Cotton Production in

(Table.1),The highest value recorded might be
an indication of high yield since every branch
carries a number of bolls

The formation of bract square (s an
indication that a cotton plant has attained a

maturity age. In terms of earliness to maturity, aal S A e
SAMCOT 008 matured earliest, with 37 days and I(dt_,ma wace, Ngeria. PMhD Tne.r]:,
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Asma, B, M. (2008). Determination of pollen
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the pollen parameters-of the cotton accessions.
The highest percentage viability was recorded in
SAMCOT 011 (93.48%) and the lowest was
recorded in Samcot 008 with value of 77.968%.
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(25.50um) and exine (33.00) in SAMCOT 008.- measures of short duration cotton
However, there was no slgnificant different in gynotypes.journal of Animal and plant
the values recorded in the intine .for SAMCOT Sclences 24,(4),1198-1211.
009 (25.50), 10 (25.50) and 12 (25,50}, and Basbag,S and Gencer,0. (2007). Investigation of
between the highest exine (33.00) in SAMCOT some yield and  fibre  quality
008. The variation recorded in the intine and characteristics ol interspecific
exine of the accessions could he due to hybrid(Gossypium hirsutumL and
aberration in microsporogenesis resulling from ! G.barbadense L) cotton  varieties
high degree of meiotic frregularity. This resultis Hereditas 144,33-42..
in agreement with the report of Abubakar et al. Cotton Australia.(2016). Cotton Plant. Retrieved:
(2015) who recorded varidtion in the pollen size Aug. 12t 2016 from

http:/ /cottonaustralia.com.au/cotton:
librarv/tact-sheets/the-cotton-plant

Daudu, O.A.Y., Falusi, 0A. Dangana, '\H_,
Abubakar, A., Yahaya, 5A. and Abejide,

of Celosia argentea.

424



i - - - = i e S A e T ,ﬂr—i*'_""’""-u'_ i
! fﬂ';:'.i‘ﬂ_' _\:}i"'1.;l.‘.'."13‘ Wik
& ] 4 hitpierM ALY
2l . ,‘1-1'.__-!
s LA S ) L '
e (bf--;v1l¢~‘.‘:ﬁ.\' B (Ei'!U ) l"“_!”.“'"r SIS
- ) o hcre:.smi [‘-Fl‘dlldiuh of cofton in N
u Dangana, M Oz 1A paper pl'est‘\ﬁ’cd at fh-: ramers wo
ewaiohi, & 0. Al Y S hn presidentia! initiative on vegee,
Ahabakar A (2014) E'-‘g.-_i;t-"j, g Wi oils. cotton and m‘ulundnur product;
Ros . c ¥ "_'l’.l.].‘,l.U‘lL. mr:!;:;; - Jake chad a‘csearch institute 10-12 ma
v = vise maanfia. L. S o . .
. B - n . \r‘-
i Nigerta, international Journal of Maidugu ; A ; ;
rology and Fo ,-'S-P.mw 2(1y 117 Rahman, M., Shaheen, T, Tahbasam. N, lgbai, *
121 slogy and Food Science. 2172 A, Zafar, Y. & Paterson, A H. {201;
Hermval G, Tibbals, HFL Dutta, | and Moore, Cotton genetic 1-:350“\;?;‘3_3.” 31 J‘,_\ i,
LL  2008) Intreduction to nanoscience ond Agmn%n;c;)i sustainability Developmen:
manotarhnolan ol s T » Aved 2 41- 2.
agnctechnology. CRC Press, First Eclition, 32, N |
(nited States of America, pp. 378-387. Raji, A. A, Not, H. Z. Nar, Pilz. H & ?trl_oh_am.au
jatel WA Balech M. Panhwar A Veesar, N F (2012). StllldlES on Polien Viability and
and, Panhayar S.A.(2012) Charactevisation Germm.ahihl_\f in Accessions ol Steus
and identitication of early maturing up rebaudiana Bertpnl _fn:er'ncmonm Journai
| of Biology, 4(3), 117-123,

Lamd cotton varieties. Sarhad journal of )
y I wendel, . F. & Cronn, R C. (2003) Palyploid:

\gricalture 28.1 53-50. 5 ;
\iahmood, 8. Mezhar Irfan, M., Raheel, F. and and  the evolutionary hiswory  of
Hussain, A(2006). Characterization of cotton.Advances in Agronomy, 78, 13%

cotton (‘qo.\'.\j';\Eumh:‘::-'uruml.) varietiesfor 186.

growth and productivity traits under

water deficit conditions international

sournal of agriculture &biology

TRg-800

Maharam, F.M., Bronso
inter-relationships of ©

canopy
nitrogen

from USDA ARS / UN

Table 1: Plant Height (cm) for

after sowing.

08,(6)

n. K.F. & Maas, SJ. (20 14).
otzon plant height,
width, ground cover and plant

status indicators. Publicatons
L Faculty. Paper 147

the Cotton Accessions at

4th 5th 6t and 7th week

Treatments

accession

Week 4

Week 5 Week 6 Week 7

Plant Height

SAMCOT 008
SAMCOT 009
SAMCOT 010
SAMCOT 011

21.60+8.400
22.1+8.10°

21.10+2.10b
26.50+0.50d

55.25%9.25 36.35£6.35%¢ 49.7543.13¢
28:{)012.00b 31.00£2.10° 35.5022.05
23.40+3.10> 25.65%3.35% 26.75£1.26*
30.15+3.85% 31.25+4.25° 32.101.08°

(cm) :
SAMCOT 012 2425+1.25¢ 42.00+£1.50° 42.75%1.25°* 43.65+6.20°
SAMCOT 013 24.9020.10¢ 33.00£3.00% 33.45+3.05" 35.70+0.98°

SAMCOT 008  2.00:0.01° 2.00+13® 2.00+1 2,001
— SAMCOT 009  2.00£1.00 3.00x1® 4.00+1b 5.00t1
;fﬂfzz S‘? SAMCOT 010 4.0020¢ 5.0041 5.001¢ 5.00+1%
= SAMCOT 011 4.00:04 2.00+13b 4.00+1° 4 0021
per plant A an , BE—) '
' SAMCOT 012 3.0021 3.00£1b 4.00x1% 5.00¢1°
__  SAMCOTO13 300£0° 4.0021° 4,001t 60021 8
Mean ¢ Standard Frror of mean. Values with theqmrta—u-iwa along -

8 o v
Vasd@es at o it

s IR FL
TSRS

o ave not significantly different from each other at P < 0.05

according to DME !
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Table 2: Percentage of pollen viabllity and non-viability of some cotton cultivars

Accessions

% Pollen

% Pollen non-

viability _ viability Intine(pm) Exine(jpm)
Sam cot 008 77.7840.75¢ 22.2240.62¢¢ 24.25+2.64b 33.00+1.43¢
Sam cot 009 04,25£0.42¢ 5.7520.64 25.25+0.69¢ 30.50+0.623b
Sameot 010 &1.22+0.450 18.78+0.36¢ 25.50+0.73¢ 31.50+0.55b
Sam cot 011 93.48+0.96¢ 6.52+0,740 20.50+1.172 27.00+1.112
Samcot 012 86.14+0.340 13.86+1.41bc 25.50%£1.17¢ 31.50+1.19°

Sam cot 013

90.1621.26¢ 9.84+0,43 24.50+0.82b 30.50+0.73%b
Values with the same superscript along the column are not significantly different from
each other at P < 0.05 according to DMRT.

Table 3. Days to bracts square and boll formation
Days to brdcts square

Days to boll

Accessions formation formation
SAM COT 8 3V 55
SAM COT9 40 59
SAMCOTI10 45 ' 64
SAMCOT11 48 . 67
SAMCOT12 53 : ' 71
SAMCOT13 56 77

Figure 1: Phenotypif Features of Selected Cotton Accessions

A: bract square formation
C: Fertile pollen and

B: Ball formation
D: Pollen size



