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Yensits of Lagos spinach (Celosia argentea L.) as food and in medicine, jes
2tin Nigeria, due to genetic eresion and low yield. Therefore, this Study
; ¥ of the plant for the improvement of its morphalogical and yiel
© wndred and fify (250) seeds each were randomly selected and tre
(Control, 2.00mM, 4.00mM, 6.00mM, and 8.00mM). The seeds were
Study and experimental Garden, In the garden, the seeds we
edina completely randomized block design (CRBD) with each replicated five times
ield parameters evaluation. With ¢
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observed in the treated seeds resulted in

highest percentage branching (50%) correspond to the
ed in 6mM with distinct separation of the treatment by
sed on morphological features. The LDs, for mortality was obrained at
wum azide was the most effective concentration for inducing desirable
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INTRODUCTION affections such as buboes and abscesses {Sudh'a |
Celesic argentea commonly known as Lagos and Mathangh, 2012). Medicinal uses of this |
spinach is 2n edible species of the Genus Celosig plant have also, been reported by Ramesh et al. |
of e Amaranthacese Family (Sudha and (2000), where its leafy vegetative part has been
M 1 It is a native plant in used in treatments of various disorders such as J
sy erate zones of Africa, South fever, diarrhea, mouth sores, itching, wounds,
th East Asia; cultivated jaundice, gonorrhea and inflammation. Sat;;
n different home gardens and has (2003) also reported that Celosia argentea :
sme an economically important floral crop rich in anti-oxidants. Despite the tremendoi; ; '
{Roiawole and Peter, 2011). The crop is benefits of the plant, Celosia argentea t; :g; %
predomin ueed in Nigeria by resource- the 24 vegerable species idennﬁgd by ld i
poor farmers and compound gardens where it is 1979 which showed genetic erosion an +ity on l
TK"‘;;L:FO"D» with other siaple crops (Akinyemi local importance or rank second in prie
g 97). This leafv vegetable is

global scale (Grubben, 2004) therefore, there ::
an urgent need to redesign breeding Stra_tef‘:
improve this economic plant. To ensure fifempt
effective improvement of this crop, an 2
has been shifted to mutation breeding discrete
"Mutatéon is a sudden, rare -g;\nwism
change in the genetic material of an 012
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expression of the genes (Asencion, 2005). These
sudden heritable changes are tools used to study
the nature and function of genes which are the
building blocks and basis of genetic variation,
tchereby producing raw materials for genetic
tmprovement of economic crop. Mutagenic
elfects of sodium azide have been reported to be
effective in inducing mutations in vegetable
plants, thereby broadening the genetic base of
the crop for selection (Adamu et al, 2007).
However, Anchalee and Kitti (2011) who
worked on the effects of acute gamma radiatign
on seed germination and morphological
characters of Celosia argentea reported that,
mutation induction in this plant had never been
investigated. The knowledge of availability of
genetic variability, inter-relationships between
different morphological 2nd economic traits are
prerequisite for plants gengtic improvement
(Azhar et al, 2009). Also, multivariate analysis
such as cluster diagram has been reported to be
an effective alternative tool for differentinting
induced mutants since it takes nto
consideration several traits simultaneously
(Deka ec al, 2016). In affirmation of this
statement, the use of multivariate analysis for
identification, classification and separation of
mutants have been reported by various authors
(Chandra et af, 2007, Muduli and Misra, 2008,
Deka et al., 2016). In view pf this and on goecount
of alleged usefulness of this plagt, this study was
aimed at inducing mul;‘uioﬁn the seeds ol
Celosia argentea for the improvement of some of
its morphological and yicld parameters using
sodium azide.

MATERIALS AND METHODS

Collection of materials

Healthy and dry Seeds of Celosia argentea were
collected directly from local farmers in lorin,
Kwara State and the wmutagenic chemical
(Sodium azide) was obtained from the
Department of Biological Sciences, Federal
University of Technology, Minna, Nigeria. The
experiment was carried out at the laboratory
and Botanical Garden, Department of Biological
Sciences, Federal University of Technology,
Minna from middle of July to early November.
METHODOLOGY

Sodium azide (NaNi3) treatment

The seeds were treated with sodium azide using
modified procedures of Adamu and Aliyu
(2007). Prior to treatment, the Air dried seeds
‘ ro pre-soaked in distilled water for fourteen
nours 1o osnitiate physiological activities in their

embryo. The pre-soaked seeds were then
treated with different concentrations «
azide (2.0, 4.0 6.0 and &.0mM)
phosphate buffer pH 32 for 4
periodically agitation at room temperature. The
control seeds were soaked ir. buffer solution pH
3 for the same hours. The szeds were
thoroughly rinsed in tap-water for to remove
excess mutagens.

Raising of M, generation (Planting of seeds]:
The treated seeds and control were planted both
in the laboratoery and on the field [n the
laboratary, 100 seeds per treatment -«

were
planted on pre-soaked cotton in petri-dishes
under laboratory condition. After 7 days

sowing, number of seeds germinated
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Data Collection and Analysis

Data collected were subjected nalysi
variance {ANOVA} using

compare the means an
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based on t 7
morphological maits was dons usio
software 2018
determined based or
Prabit anakh

a
obtained were




Effects of Sodium Azide on Seedling
Morphometric Variation

The result of percentage germination showed
that there was a reduction trend in the
- germination percentages with increased in
concentration of sodium azide of Celosia
argentec. The highest percentage germination
(9494} recorded in 2mM was equivalent to that
recorded 'in the control. Similarly, percentage
survival of the seedling among the mutants
decreased with increased in concentration of the
mutagen. However, the highest percentage
survival (86.67%) recorded in 2mM, was higher
than that of contro! (34.33%) (Table 1}.
Significant decrease in the root and shoot length
with increased in concentration was observed
among the treated scedling. The highest root

Table 1.0:

-\}"‘ " { '-:
- 7IDE ON \{ORPHORLOGICAL - .
AP AT ~ = Al UM l'\ ) w.ﬂ;.‘“ e
B MUTATION EFFECTS OF SODI e~
Germination o d
. NO. of seeds germinated 100
Germination (%) = NOof seeds cown
Percentage Survival and Lethality . ’
NO. of plants at maturtty % 100
Survival (%) = T 4
NO.of seed germinate
Control—treatment
Lethality (%) = =2 %100
Control
RESULTS (2.68cm) and shoot [1B4cm) length vy,

recorded in 2mM and the least 1.60cm g
1.48cm respectively were obtained in gp
These values were significantly different f;-,
one another and from the control values 2 7g:~
(for root length) and 1.96cm (for shost lengty
Table 1.

Percentage lethality on seedling root chow..
increase in lethal effect of the mutagen {sodi,
azide), with increased concentration Th:
highest lethal effect (4.48%5) was recordaed
gmM and the least 3.08%% was recorded
Contrarily, the lethal efiect of the mutagen on
shoot length decreased with increased -
concentration (Table 1). The highest shoot letha
effect (24.56%) was recorded in 2mM and the
Jeast in 8mM (5.33%).

Effect of Different Concentrations of Sodium Azide on Seedling Traits

Parameters  ° o e % Root % shoot ke
Germination Length Length _Lethality  Lethality  Survival
Cantrol 94.00 27620 34¢  1.96£0.05h 83.33
2Mm 94,00 2600450 1LBA£0.13D 2.08 2456 fo.67
4Mm 64.00 2.2020.14h  1LBOEO17ah 3.40 11.22 G000
6mM 62.00 LAR:D 6a  172%0.10a 1.04 789 46.67
BMm 4400 160:0.132  LABLOU0a g 4q 533 20.00

Values are Mean + 5.E, Mcan followed by the sume superscript are _n;qu’ﬁ,--(‘-ng}; different (p=0 051 tested I

DMRT
Effects of Sodium Azide on Morphological

Features
Results of plant height at the first four (4) wecks
. after thinning vevealed that there was no
significant differences (p=0.05) in height of all
the treated plants and the control. A decrease
trend in plant height of the treated plants was
observed.at the end of the sixth week, with the
control plant having significantly highest height
of 58.78cm Among the mutant plants, 2mM
treated plant had the highest plant height
(31.56cm) followed by plants treated with 4mm

63

%]

{20.06em) and the lowest was recorded 8w
treated plants with the mean value of 16.20¢1
However, there was no significant (P > ¢ )
difference  among 4mM  (20.06cm), 6mM
(22.90cm) and 8mM (16.20) Table 2. .
"= With the exception of week 4 where ¢
control had the highest number of leaves €
Plant (56.33 leaves), the highest number of
leaves per plant was recorded in 6mM pi""
ihrOUEhout the study period with the values ':l"
36.00, 75,00 and 103.33 leaf per plant at weet =
6 and 8 respectively. For stem diameter, with
the exception of 2mM (2.87¢m) at week 2 and
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the contral plant (B540m ) at wiek b thore wete

B0 stghitiant ditfevenves i stem diameters ol
A the treatments and the contrel for the study
periad. The highest stem diameter (10.30cm)
was recorded i freatment omM in weelo 8, The
was obtained in 8mM
plants  throughout the study period

b 'Y * & )

ast stem diameter
treated
iTable 21

The vesult of the leal length showed

that there was significant difference (p<0.05)

Aunual Conference, Makurdi, 2017 1 Hf‘ f

among all the treated plants and the control
throughout the experimental period. Treatment
omM had the highest leaf length (46.67c¢m) in
week 4 and the Control had the highest length in
week 2, 6 and 8 after transplanting. Leafl width
also showed that with the exception of week 4,
there was no significant different among the leaf

_width of the treated plant and the control.

However, the leave of the 6mM had the highest
width throughout the period Table 2.

_TABLE 2: EFFECTS OF SODIUM AZIDE ON MORPHOLOGICAL PARAMETERS

The results of the spike parameters at maturity
ved that, there were significant differences
in the number of spike and length of
sike produced. The highest numbers of

er plant (30.00 spikes) and length of
tdie spike (20.50cm) were recorded in
o &mM plants foilowed by 6mM with

of 26800 spikes and 1997cm for
of spike and b ngth of the middle spike

fp<(.05])

respectively (Table
of spike per plant
in the Control.
revealed that there were no signi
in the length of middle
treatment (
significantly (p=0.0

2, 4 and 0) mM,

The results of the cffects

treatmen

I on the Celosia arge

e SAMPLE WEEK 2 WEEK 4 WEEK 6 WEEK 8
CONTROL  20.00£3.88¢ 35.66+5.08¢ 58.78+3.74¢ 71.78+3.28°
2md 78+1.819 42+2.87° 56£6.710 a
PLANT HEIGHT m 5.78+1.812 12.42+2.87 31.56%6.71 57.72+8.85%
{cm) 4mM 2.25+0.41° 6.60+1.12% 20.06+2.792 44.1845.79°
) omM 6.68+2.33° 11.08+3.42b 22.90+4.52a 37.46+3.06%
smM 2.25+0.513 5.60+1.152 16.20+3.312 37.20+4.713
CONTROL 533349610 5633:7.54¢  66.67:117° 83.0049.87"
NUNBER OF LEAVES 2mM ) | 22.67+2.91% 28.33+1.76° 53.00+3.46° 67.33+6.96°
4mM 19.0045.57%® 30.33+6.17b 58.67+8.670 79.33+5.5530
6mM 36.00+4.19% 46.67+1.97% 75.00+2.014 103.33+1.78¢
SmM 12.33+3.182 25.33+9.82? 45.67+2.812 61.67+4.25%
CONTROL  6.3420.97° 8.54+0.24° 8.78+1.172 9.50+1.112
STEM DIAMETERS 2mM 3.92+0.54b 6.04+0.592 8.24+0.522 912+0.412
{cm) 4mM 3.18+0.79b 5.18+0.703 7.28+0.50° 8.85+0.58°
6mM 4.83+1.45b 5.98+2.13¢ 8.04+1.74 10.30+2.13°
smM 2.87+0.592 4,60+1.05° 7.23+1.132 9.67+0.712
CONTROL 8.63+0.12¢ 9.33+0.45% 10.53+0.19¢ 12.13+0.35°
LEAF 2mM 7.40+0.20% 9.53+0.092b 9.60+0.06b 10.27+0.03?
LENGTH 4mM 7.03+0.092 9.70+0.15° 8.87+0.38® 9.90+0.27°
{cm} 6mM 8.60+0.66¢ 9.67+0.12b 9.83+0.18% 10.27£0.172
g8mM 8.17+0.23b¢ _8.47+0.18° 9.20£0.21? 10.27+0.192
CONTROL 2.83+0.523 3.53+0.18° 3.77+0.073 4.00+0.26°
LEAF WIDTH 2mM 2.57+0.27° 3.57+0.157 3.73+0.072 3.77+0.093
{cm) 4mM 2.23£0.072 3.47+0.123 3.73+0.122 4.07+0.094
6mM 3.07+0.152 3.97+0.09% 4.20£0.15> 4.27+0.18*
BmM 2.97£0.17% 3.43+0.03% 3.67+0.03% 3.80+0.06°
Values are Mean £ S.E, tean followed by the same superscriptare significantly different (p20.05) tested by DMRT

3, Plate 1). The lest number
(15.80 spikes) was recorded
However, statistical analysis

ficant different

spikes obtained from the
put they differ
5) from the other treatment

of the sodium azide
mtea resulted i
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