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Abstract

This study was conducted to determine the effect and optimal concentration of sodium azide on the
vegetative and  fruit  parameters  of eggplant  (Solanumt  melongena).  Seeds  of  eggplant
(NG/SATANGUI57) colleted from National Centre for Genelte Resources and Biotechnology,
Ibadan, Nigeria were soaked in varying concentrations of (0 mAf, 10 mM, 20 mA. 30 mM and 40 mAS
sodman azide for 6 e, The seedy were grovwn in the sereenliouse using complete rancomized design it
three replicate. Data were collectod on growth, qualitative and guantitative flewwer as well ax fruir
refated traits for each of the treatments, the daty were subjected to analysis of variance fANOVA)
The resufts showed that 10 mM trearment plants had bese performance for vegetative parvamefers
evaluared. Although hieher concemtrations (30-40 mAl) reduced germination and scedling vigoor,
however, 40 M significantly promoted early maririte, higher fruit size and weight. Sedium azide
concentrations evafvated did not affect leaf pigmentation, frudt colour and shape. The study concluded
that charucters dexired will determine the cffective dose of sodinm azide to apply, as fow doses
Savoured vepetative characters while higher doses favoured fiuit gualine. Since higher fruce yield in 5.
melongena is of interest to the breeders, the 40 mAM dosage is therefore appropriate and the mutants
created over the years conld further be screened for the crop impravenient.
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INTRODUCTION
Sulanum mefongena L, popularly known as L'Lgplant is @ member of the family Salaraccae.

Eggplant is an agronomical important crop closely related o 5. acthiopicum (scarlet eggplant) and 5.
macrocarpon which are native to Africa (S¢kara ef al., 2007). Although eggplant 1s gencrally grown
as an annual crop, it is actually an herbaceous perennial (Rowell er af., 2002). Cultivation of eggplant
is highly concentrated, with 90% of output coming from five countries; China (58%4), India (25%),
fran, Egypt and Turkey contributes significantly, in addition, Queensland and New South Wales
produces epgplant commercially (Ultio, 2012} In tropic Africa, Nigeria in particular, eggplant is
widely cultivated by local rural Tarniers muainly in the norther part of the country,

Eppplant leaves and froit are nutritious, containing low calories, fars, sedium and non-starchy
(Lindgren et af., 2008). The fruit can be cooked as vepetable, some African varicties could be eaten
raw as vegelable fruil. The fruit is rich in libre, potassium, magnesium, folic acid, vitimin A and By
(Praca of of, 2004), Epeplant is a warm season crop and does not tolerate frost, very cool or high
temperature and humidity affects its yield (Valencia er af,, 2000). Forthermore, extended periods of
soil saturation may result into buildup of pathogens thatl could cause root decay in the crop {Bliss er
af., 2004), The plant is susceptible 1o inscct, pest, nematade, fungi and bacterial attacks {Proca er af.,
2004), which cause reduction in yicld with great cconomy lost,  Consequently, development of
resistant and high yield varictics has been put forward as a solution to this problem, and to achieve
this mutagenesis could be a veritable tool.

Induced mulation breeding is an eflMicient tool for Lcnemung variability and creating diversity
lor genetic improvement of economic crops (Adamu ef al,, 1;1[14] It has greal potentials and could be
used as a complimentary approach in [,cnctlc improvement ql" crops. Varous mutagenic agents are
used 1o induce favorable mutations for the improvement of various traits in crops, omamenial and
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medicinal plants {Ahloowalia or al, 200 Mehandijev or af., 2001, Mensaly er of , 2007, Rapb o al.,
200121 Sodivm azide 1% one ol the cmll_mnn[:.- wsed mutagens in crop plants, It has been reportedly
aflected plant physiology and decrense cyanide resistant respimtion in tobaceo callus (Wen and Liang,
19951 Also, sodium azide nwtageme eflects have been studied in crop plants, and itls mutagenic
potential reported in several screening assays (Rines, 1985, Kaicy and Mixich, 1992; Sarma er al.
2001: Prina and Favres, 200:4: Mensa et al, 2007; Mostafa, 2011, Animasaun ef ad., 2014},

Despite the reports of mutagenic effects of sodium azide in crop plants, information on its
effect on the growth and productivity of eggeplant (Sofannm mefongena) is not well studicd. Therefore,
the present study is anned at evaluating the effects of sodium nzide on the germination, growth and
yield of eppplant to delermine the oplimum conceniration for improved performance of the crop
whicli can lurther he sereened and utilise in the crop improvement.,

MATERIALS AND METHODS
Experimental Site

The experiment was conducted at the University of [lorin Botanical Garden, located in the
Southern Guinea Savanna zone of Nigeria (N 08° 28" 533", [ 04° 40" 28.9"). The annual rainfall 15
1200 mm and temperature varies between 33°C and 34°C.
Seeds collection and viability test

Eggplam (Selanum melongeni NGISAUANIO[157) sceds were collected from WNational
Center for Genetic Resources and Biotechnology (NACGRAB), Ibadan, Nigeria. The seeds were
subjected 1o viability test using Noatation method by soaking the seeds in sterile water, well stirred
and allow to senle for about 20 min, Seeds that sank to the bottom were considered viable, the
floating seeds (non-viable) were discarded. The viable seeds were air-dried in preparation for
mutagenic reaiments.
Chemical Treatment '

Dry viable seeds were exposed into freshly prepared different concentrations (0 mM, 10 mM, 20
mM, 30 mM and 40 mM} of sodium azide for 6 hr. the 0 mM sceds which serves as control were
soaked in distilled water for the same period. Afler 6 hrs. the seeds were washed off residual chermical
and air-dried before sowing, !

Pot experiment
The treated seeds of 8 melozeaa were sown into planting bags (25 em x 35 cm) containing

garden soil. The experiment wag laid out in o completely randomized design (CRD) with three
replications [or each of the treatments. Watering and other cultural practices were camed oul as
required. Data were collected on quantitative and qualitative characters al two weeks interval.
Paramecters evaluated include number of leaves, leal length, leal breadth, plant height, number of
branches fruit size, number of Nower per plant, number of fruits per plant, fruit dimension, Fruit
weight and fruit eolour. .
Data Analysis

Data collected were subjected to analysis of variance (ANOWVA) using P55 statistical package.
The means were separated with Duncan Multiple Range Test at 0.05 a =level, Traits correlations
among the treatment concentrations were also analyzed.

RESULTS .

The response of the treated plants 1o different concentrations of sodium azide varied in
quantitative characters studied. Highest percentage germination (80%) was recorded in sceds treated
with 10 mM, followed by 0 mAl, 20 mM (75%), 30 mM (65%) while the lowest (60%) was observed
in sceds treated with 40 mM Tar 6 hr (Figure 1} The performance of the treated egeplants in term of
growth in response to different sodium azide concentrations showed highest plant height occurred in
10 mM across the weeks of study (Figure 2). In contrast, higher concentrations of 30 and 40 mM
adversely affected plant height. Likewise, 10 mM of sodium azide for 6 hr reatment Dvoured leal
formation in 8. mefegena (Figure 3). The average number af leaf per plant across the studied weeks
was in arder of 10 mM > 0 mM > 20 mM > 30 mM > 40 mA; the Jeast number of leaf per plant was
found in 40 mM plants. Leaf length and width of the treated epeplamt varied with concentrations of
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sendium aznde wsed Longer amd broader leaves were obtamed wath 10 mM ] treatment followed by (1
mAl meanwhile, leal dimensional truts were negatively affected by higher concentrations of 2040
ms {Frgures 4 & 51 10 was noted that as concentrabions increases aboyve Hmd L perfonmances of the
ceeplant decreases an term of Teal Tength and wiihe The tremd was alwo sundlar lor nimber of
branches per plant Although branches formation commenced at 6 WAS, 1th mM treated plants hove
highest number of branches, but at 10 WAS, there was improvenment in branch formation by 0 mAig
MHants,
At matunity (12 WAS), plant height was significantly higlhest (53,33 cm) in 100 mM, sinular
for © and 20 mAl and the least were in 30 and 40 mAl, where plant height were not sigmificantly
difference (Table 1) This trend was similar for pumber of leaf per plant for which 10 mM plant had
significantly highest number of leaves and the least occurred i 410 mM treated plants. Considening
leaf length, there was no significant difference in the performance of 10 and 20 mAT plants, @ aod 30
mAl concentrations alse produced similar efTects while the least were found in 40 mM treated plants
Surprisingly, all the concentrations produced similar leal blade width watli the exception of 40 mbf
which leaves were significantly narow. AL 12 WAS, 10 mA plant were the most branched (5.41)
followed by 40 mM (4.66), branches per plant were not significantly difTerent for 0, 20 and b mM
treated plants.

Commencement of Mowenng and fruil set in 5 melogens - NGISAJANO9157 15 shown i
Plate 1. The flower and fruit related parameters performance in response 1o different concentrations of
sediunt aznde vaned sigmificantly (Table 2). Farlier maturity and higher number of Towers were
achiesed with higher concentrations (3 and <0 mAl). Nevertheless, Troet firmation was similar for
amd 10 mA plants. The number of fnnts per plant was also sigmficantly hagher for 30 amd S0 mbd, ot
H-Iillll-:htl.l..‘.'!H:.' siemlar for O, 10 and 20 mh plants, Oiher frud parymeiers syich s o |l.."l|51|‘|, wideh
wetpght were signiftcantly  favoured by higher concentrations treatment of sochum azide. The
gualitative traats observed for the reatments were basically similar, no remarkable difference was
observed in characters such as growth habil, Nower and fruit colour as well as the frnt shape. With
respect o the O mM plants, the aforementioned qualitative truts were simlar for all the treated plants,
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Fig |. Percentage germination of cgeplants {Solanwe melovemns - NGISAPJANID9157) veated with

different concentrations of sodium azide. The buars are mean values & standard error,
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Fig. 2. Plant height {em) of cggplant (Solamm melogena - NG[SAJANIO9[157)in response 1o
different concentrations of sodium azide

The bars are mean values + standard error. WAS=Weck after sowing.
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Fig. 3. Number of leaves (cm) of eggplant (Solamum melogena - NG[SAJAN|D9]157) in response to
dilferent concentrations of sodium azide
The bars are mean values + standard-error. WAS=Weck ailer sowing.
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Fig. 4. Leaf length (cm) of eggplant (Selamum melogena - NGISA|JAN[09/157) in response to

f sodiem azide
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The bars are mean values + standard error. WAS=Week after sowing.
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Fig. 5. Leal width {(em) of eggplant (Solanum melogena

concenlrations of sodium azide

The bars are mean values £ standard error. WAS=Week alter sowing.

NIGERIAN DEFENCE ACADEMY

237




lev| g;
PROCEEDINGS OF 42" GEN ANNUAL CONFERENCE 2018 -

] 4

“

by

"

>

ﬁ Bl Wam
L] A wan
N BRIy wa®
-

)

|

K.,

Eodium azide comestoat iens Lz}

Fig. 6. Number of branches of eegplant (Solanum melogena - NG|SA|JAN]09]157) in response to
tifferent concentrations of sodium azide

The bars are mean values + standard error. WAS=Week afier sowing.

Tahle 1. The efTect of different concentrations of sodium azide pn frult and flower characters of

Selanum melogena (NG[SAJAN[D9|I57} at 12 weeks after sowing (12 WAS)

SA Cone.  PLH (cm} : NLP LBL{em) LBW (cm) NBP
0 mM 47.08" 24.33° 11.78*% 10.62* 3.56°
10 mM 5333 29.10° 12.10° 10.32* 541"
20 mM 41.00° 24.13° 12.41* g g7 g
30 mM 39.67™ 21,25 10.68" 10.35" 3.45°
40 M 38.89° 18.67¢ 9.67¢ 8.39" 4.66"

SA Cone: Sodium azide concentrations: PHL: Plant height; NLP: Number of leaves per plant; LBL:
Learblade length; LBW: Leal blade width; NBP: Number of branches per plant.
Means in carrying the same superscript along a column are not significantly different at pl 0.05 °

Table 2. The effect of different concentrations of soedium azide on flower and fruit related
characters of Solanum melogena (NGISA[JANDYI5T)

SA Conc, NFL NFP FRL FRW  FSL FFW
0 mM 11.05™ 8.00° 5,288 6.62° 211" 32.00F
10 mM 10.33¢ 8.78* 491" 7.32" 218" 2907¢
20 mM 12.00" © B13*® 4.78° 1027 179" 34.70™
30 mM 12,67 10.25" 5.26™ 10.35* 263" 4330
40 mM 14.89° 9.67" 6.11" 11.38°  2.74° 4223

SA Conc: Sodium azide concentrations; NFL: Number of flower per plant; NFP: Number of fruit per
plant; FRL: Fruit length: FRW: Fruit width; Fruit stock length; FFR: Fruit weight
Means in the same superscript along the calumn are not significantly different at pll 0.05

Table 3. Qualitative traits of Solanum melogena - NG|SALIAN|09]157 In response to different
concentrations of sodium azide treatment
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5A Cenc PGt LHR FCL Fsp FIrs Fre

hmA Upright Few Dlush violet Oval/round Pendant Lite preen
1 mM Uprigh Few Bluish violet  Ovalliround  Pendant Lite green
2 Liprigh Fow Bhosh vialer Ovaliound  Pepdant Lite green
rmM Lipnigh Few Diish vioket  Ovaldound  Pendam Pale green
40 mih Upneh Modium Bluish violet  Oval‘round Pendant Pale green

fo

PGI: Plant growth habit, LHR: Leal hairiness; FCL: Flower colour: FSP: Fruit shape; FPS: Fruit
position, FRC: Fruit colour. i

Plate 1. Commencement of flowering and fruit set for sodium azi e treated epeplants Solanum melogena
(NG SAJANO915T)

[ g S

DISCUSSION

Apphication of sodium azide on crop s easy and inexpensive for mmprovement of agronomic traits
It has been used tn various erops to improve their vield and quality {Rines, 1955 Rajcu and Mixich, 1992;
Sarma et al, 2001, Prina and Favres, 2004; Amimasaun et al., 2016). The qualitauve and quanitative
characters evaluated in this study showed vanation in most characters, though there are characters with no
sigmlicant differences in plantresponses o the applicd treatments. Whereas,
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low concentration of sodium nzide {10 mM) promoted germination rate and percentage, higher
concentratiens (30 and 40 mhl) caused delay in germination and decreased in germination percentage
of the treated sceds. The present result agreed with earlier reports (Mensah and Obadoni, 2006;
Mensah ef af. 2007, Animasaun ef af, 2016} This signified that high doses of the mutagen could
lower the permination e, Thus, germination percentage of the seeds decrensed with Ingil'wr
concenirations. The delay in germination and reduced germination frequency could be due to negalive
mutagenic activilies such as embryo damage, deactivation, mutation of the enzymes or disruption of
the pathways that are required for seed pefmination,

The observed reduction in the vegetalive characters off higher sadium azide dose ireatment
plant in this study concurred with the findings of Mensah et al. (2007) where increased concentrations
of sodium azide and colchicines reduced vegetative characters in sesame, [t further reinforeed the
report of Sarma ef al. (20013 who observed that incrensed concentration of sodium azide led 1o
significant reduction in vegelmtive prowth of rice. Likewise, Adamu and Aliyu (2007} elueidated that
sodium azide mutagenic efficiency increased with increasing mutagenic dose, while mutagenic
effecuveness decrensed with mutagenic dose in tomato. Makeen and Babu (20010) noted that that
mutagenicity and effechiveness of sodium azide on soybean s highest at the lower doses. However,
these reports are at variance with the findings of Poomananda and Hosakatee (2009}, who reporied a
decrease in plant height of Guizatia abyssinica treated with low dosages of sodium azide and gamma
rays. In the present study, it was evident that the optimal concentration of sodium azide 1o induce
vezetaive growih in eggplant was 10 mM, concentrations above this threshold, in particular
concentrations of 30 and 40 mM negatively affected leaf formation and other faliar parameters. This
could result into reduced photosyntate and ultimate affected plant growth negatively.

Interestingly, although vegetative prowth and vigour were favoured by low sodium azide
concentrations in 8, melongena, flower and fruit related traits were stgnificantly enhanced by higher
concentrations (30 and <20 mM] with the optimal performance achieved with 40 mM. Mutagenesis
using higher dosage of both physical and chemical mutagens have heen reportedly used to improve
frust related characters in erop plants (Daudu and Falusi, 2011), According 10 Bolbhat and Dhumal
(2012), combined activities of gamma irradiation and cthyl- methanesulphurnate (EMS) significantly
increased yield and seed weight of Macrotyloma uniflorm (horsegram) consistently at M, and M,
generations.  Early mawrity, higher fruit number and heavier ot were induced by higher
concentratians of 30 and 40 mM in this study. This was possible due to ability of such higher
concentrations (o cause sufficient mutation and facilitate eartier gene switch to repress vegetalive
prowth and cause reproductive and flowering genes 1o upsiream for Mowering and fruit set, Some
earlier studies have also reported that higher concentration of sodium azide promotes carly maturity
and high fruit or seed production in crop plants (Mensah et al., 2007; Adamu and Aliyu, 2007:
Armimasaun et al, 2014), The observed similarity in qualitative trajts of the Ireatment plants showed
that the evaluated sodiom aride concentrations did not produce visible effects on the plant and the
fruit quality of the S. mefongena, This sugrests that the concentrations are within the range of dosape
for qualitative stability of the plant.

CONCLUSION i

The present study showed that sodium azide could be used for mutagenic improvement of §
melongena. It was noted thar germination, growth and fruit production were affected by different
sodium azide concentrations, higher concentrations {3040 mM) adversely affected germination and
seedling vigor. 10 mM had eptimal and significant pasitive effects on vepetative grawth of the crop.
However, higher concentrations, in particular, the 40 mM, produced early maturing mutants with
higher fruit yield which are desire characiers for commercial cultivation of egeplant: Therefore, the
study concludes that quality of the character desired will deternune the effective dose of sodium azide
1o apply. as low doses favoured vegetative characters while higher doses favoured Nowering and frumn
refated wraits. Sinee, higher fruit yield in § melongena is of interest to the prowers, application of the
40 mM sodium azide for 6 hrs could therefore be ulilised 1o enhance fiuit yield,
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