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ABSTRACT

A field experiment was conducted to evaluate Fhe phenotyplclanq yleldf Ztt"’.b“tfs o

rden egg (Solanum aethiopicum L.) accessions for the selection of desirable ‘tr
%vahich could be used for the crop improvement A randomized complete block g 2k
(RCBD) was used for the field experiment. Yield pzilrameters suchdas numt-]e,j gf_fmﬁ
per plant, weight of fruits, number of seeds and WEIght of 10'0 seeds w;re investigng §
and scored using the standard procedures. Copmderable varlatlon in phenotypic tran
such as fruit size, fruit shape, fruit surface, :mmatgre fruit colour and matare’m 3
colour were observed among the accessions. Fruit size ranges from small to median ¢
fruit surface from smooth to grooved and fruit colour ranges from red to CW&
Significant variations (P<0.05) in yield attributes of the accessions were obser\'e-;m
accession NG/A0/06/12/193 having the highest fruit weight (13.33g) and number ¢ &
seeds per fruit (273.80). The highest weight of 100 seeds (0.35g) was re;orc}?dm :
NHGB/09/138 and number of fruits per plant (87.00) in NHGB/DQ/IOO. The_ significam
estimates of the phenotypic variations for all traits evaluated provide an mdmatmr:-:p; i
the selected accessions have an appreciable level of genetic variability. It was obsgnae
that there was a very high significant (P<0.01) correlation between the number of fmm‘
per plant and number of seeds per fruit (-0.80) as well as number of fruits and we:ghﬁﬁ}’.&
fruit (-0.75). Likewise coefficient of variation was significantly (P<0.01) high for weig# 4
of fruit and number of seeds per fruit (0.88). This observed variability for the yie
parameters could play an important role in crop-breeding programme of the crop and
will determine the limit of selection for yield improvement in the garden egg. :
Keywords: Desirable traits, Variation, Selection, Improvement. ——
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INTRODUCTION.

Solanum L. is the largest genus of the
family Solanaceae with over 2,000
(Bohs, 2011); members of the genus as
varied morphologically as they are
diverse in number and distribution eco-
geographically. The genus includes
perennial shrubs, vines, herbs or trees,
with or without spines, glabrous or
pubescent  with  unbranched or
branched, often glandular hairs
(Mueller et al/ 2005). The common
name “Eggplant” is ascribed to a group

of vegetable encompassing three c:ﬂﬁg
related cultivated species that b{’!i“g
Solanum sub genus Leptastem™" &
Solanum melongena, S. aetl}fﬂi{:‘f‘(f)f’ £
S. macrocarpon (Daunay et a. :—? g
S. aethiopicum, commonly ¢! :L :
bitter tomato, Ethiopian eggPl_a‘r. ol

nakati, is a fruiting plant ma]“}-‘__," ¥
in Asia and Tropical Africa ! U ]
known as Ethiopian njghtshﬁd:m iy
2015). It is a shrub to Pe-‘e‘]‘j o
annual herb, up to 200 cm tite o &
much-branched; root system “" 8 §

both vertically and laterally’ *
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d leaves with or without prickles ang
stellate hairs (PROTA, 2015). Leaves
alternate, simple;  stipules absent';
petiole up to 11 cm long; blade broadly
ovate, (6-)12-30 cm X (4-)7-21 ¢m
obtuse OT cordate at base, acute tc;
pbtuse at apex, slightly to deeply lobed
.t margin, pinnately veined; upper
|eaves smaller, narrower, less lobed and
often sub-opposite (PROTA, 2015).

in Nigeria, a large number of &
qethiopicum  possibly  indigenous,
recognized by different sizes and shapes
of their fruits, are widely grown. These
tropical African crops are grown in the
country for their nutritional, medicinal
and economic values of the fruits and
leaves. The fruits are consumed raw as
snacks by both adult and children. In
south-eastern Nigeria, the fruits of
sarden egg are served alongside with
kolanuts  (Cola  accuminata)  in
ceremonies such as marriages, festivals,
raditional title taking, meeting and
others (Okafor, 1993). In most Igbo
land, garden egg of ‘Anara’ as popularly
called, is sliced and mixed Tapioca in the
preparation of special native salad or
dishes as “Nsisa”, “Ugba” (Nwaorie and
Agbaravoh, 2002). The fruits of some
bitter species like Solanum melongena
are cooked and used in the preparation
of sauces for cocoyam and yam porridge
(Onwuka, 2005). Onwuka (2005);
Okafor (1993) and Maraizu (2007),
stated that garden egg contains a lot of
minerals, vitamins, carbohydrate and
water which are essential for the
maintenance of health and prevention of
diseases. According to Chadha and
Oluocha (2003), the crop has been
recommended for tackling malnutrition
in Africa, especially among women of
childbearing age and children under 5
years old. Some medicinal properties
attributed to the roots and fruits of the
trops are carminative and sedative,
thiss, are used to treat colic and blood
pressure (Grubben and Denton, 2004).

an
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rI:L n‘u}riri;'m:,nl t;nn‘l(an‘li of garden opp I
mparable to that of tomatoes, bt it
has a lower content of vitamin €. ‘This
V?gctgbla is also valued locally for ity
high iron content. It also offers graainful
employment among rural households
and its cultivation is not limited to any
age or sex (Anuebinwa, 2007},
Domesticated and wild relatives  of
garden egg have an important hrecding,
trait that remains to be explored, In the
field, garden egg itself shows a higher
drought and heat tolerance than tomato
or conventional eggplant, In [apan,
cultivars of the Aculeatum group are
used as rootstock for tomatoes, These
important traits could be used for the
breeding of garden cgg hut also for
related crops such as eggplant or
tomato.

Despite the numerous importance and
beneficial breeding traits in the
domesticated garden egg, these diverse
advantageous traits have not been
studied extensively by breeders and
explore for the Improvement of the
crop. Information on the genetic
variability and diversity of the crop is
scanty and those available are not
reliable. Consequently, the neced to
detect the genetic variabilities that exist
in this plant has been severally stregsed
by many researchers as detecting these
variabilities will enhance the success of
the plant economic potentials. Mostafa
et al (2011), postulated that genetic
diversity  studies provides the
understanding of genetic relationships
among populations and hence directs
assigning lines to specific heterogenous
groups yseable in  identification  of
parents and hence choice selection fr;;r'
hybridization. Studies on genfjtsc
variability using agro-morphological
and r:ytolngicezl characteristics in many
crop species, evern among the farnpiy
Solanaceae  have been  variously
attempted. Based on this background,




e AL
"~ iy ¥ g,
| W - N - xﬁ: - q—b
ol GER U R £ U S
- . B
- . - PG T B T \-‘v M- .
- s BUNRN L= e e -
e chady IS JUMRNE T SLEEEEED
Hioe ol L - : s =
- . . e TR \..-._.-m e, EERITTEN :..;
2 PP, T g > @ NI -3 BT
s JETTIQEERS R SRR e 2= e
- - o R e L
P e Lo L STIES
- < | O et et e TS w T
o [ el
<

MATERIALSAND METHODS

i i R o
g N - i = d
“ﬁ todn of SEX | o SOORSSIISDS R S

- T G =

y untl maturity
between 5.00-6.30 am using bore-hole
WILET, ; ften
the
accession measured were
number of fruits per plant weight of
fruit, number of seeds per
weight of hundred seeds. The
collected was analysed using '
variance { ANOVA) and Duncan )
Range Test (DMRT)

35t
-

Parameters

i

¥o

arcad sense

"
shimated [ = . i
Simaled oF genolypac vamatian (GY)
. 4

—
—— —

R e . ——— —
L RE™ SEDIRNOOL AT RTEN o
- - - A —laiL ‘_?

e (RN pRCROEYREE Onefin
= FEALY . BRI R R B o —
Td o i —— 1] S o _____.,::.:
— = i
it e T
b et ¥y SETTE -

= S ETe ks A i
S — E‘\ N R
— — —_— s = =
i S S T = o (= g d —
M e = = ] —
Qo= mTo T R i
- - 7 — -~
- P, W e T T T p—
af sesl e =
N T e
TS a~ '-."":"_‘U —_—-
RESTEYS
B ;s B . ~
b e e e geen
The M= >0 WD T ETT T
== e e S —— —_———— B
pafEERaTSs & O viSE= U= (S=De
- = - -_=
e, vy m——t o ——— S o TS
winpr, SSFR SEC Ihain g U o L. £ L -

‘—i‘n-":..-:‘. E &5 ...-::

-
: .. .3 - )
B e werh the SUETtaR SDaiTETS
che aits WilD W& SEleeET SUTRZEES
e e — e — ——— i - Sl
— E o ST ¥ 1] e 2 e
(g L35 POl e Tl iCE o
T n [ =
B B i e Thhe WHSRD CharaTRTS o
infornmelon oD O3S Viesl oo RS o

e - =
T e L ol s ¢ B g
ST ADOESSEHIT B :.T‘E:a._‘:\.:; B rae o
g D0 [ Bl
o - T = L2 > b 7 i - X
abd e = [z teTTn Of SIOES OOF = &
| — R T T A P e I T -
0 T R vale TUEE e m- =
e o o W Te e i alt -
ey £ ; Vo oy -— Tl
\\z_:-i.._.f‘\.-_. 127 AFD Ll o St L E
N /SO 2015 (Fipasre 1} The el
s e S S S R e Ll Lis i
R 5 i = A
-~ i — B re Al
p b, L mi] s REPT _3 -V L g £
o - S
e e el e " e e — iy W -
cressons of e MNETT S FEL T

B R oy P 3
DIP T iannas L&
-

T S

TG el

LR —

significantly

g T ¥
revealsed

aes {Tabie

?;- -

(g2 L4

- g - ~4
1553 P =
e LT ES g

(P>0.05)with
NHGB/09/132, and |

their respective valo
92.380. The highest v

.

found (T

iy ex et




Biot

rent (P<0.05)

i pificantly diffe
(Table 2).

e B2 her  values ’
rom 09/100 has the smallest weight
i~.if|(Jl3/ l'. (0*19{:)1 this value s

seed” came  (P>0.05)with

0

’ h
.»i;:"'magt}:y zt,hc MN/$2/2015 and
NHGB/ 55&/*2/193 with the values
?‘l{;’;éo/gygvand 0.308 respectively. The
‘3‘31"';{'_ ~weight (0.35g) 18 found in
ghe® 09/138 an the value was
‘NHU.?/ tly different (P<0.05) from all
es (Table 2). NHGB/09/100
o the highest number of fruit per
N —nd NG/A0/06/193 had
pianll asl. 5.00); these values were
e dy different from each other

Gepifican
b‘f;lfrom the values recorded from all

the other accessions. . |
The correlations among yield traits

displayed high significant results for. all
e quantitative traits  studied.
gignificantly negative correlation was
ecorded for the number of seeds per
fruit with the number of fruits per plant
(-0.80), so also weight of fruit is
qversely correlated with number of
fruits per plant (-0.75) and lastly weight
of fruit is positvely and highly
-orrelated with the number of seeds per
fruit (-0.88) as shown in Table 3. This
implies that as one parameter increases,
the other decreases.

The results on genetic parameter
rew?aled consistency in the
environmental and genotypic variances.
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In all the characters studied, the
ﬁﬁ‘“f"l}’l"'r variance was hipher than the

environmental variances. In addition

(;Gn()typj(- Variance ((.;V') wWas hiF.'hE?I“

than Environmental Variance (F-.’V)" far

number of fruits per plant (138100),

number of seeds per fruit (25477),

weight per fruit (41.67) and weight of
100 seeds (0.01) (Table 4). However,

the influence of the genotypic factors on
the expression of other characters as
indicated by the magnitude of the GV
was quite evident. This indicates that a
large proportion of the Phenotypic
Variance (PV) was caused by genetic
influences  for  those characters.
Consequently, such character possess
promising genetic variability; S0,
selection for them will be efficient and
successes will be very high. The highest
GV (25477) for number of seeds per
fruit, this is followed by number of fruits
per plant (1381.00), weight per fruit
(41.67) and the Jeast is the wight of 100
seeds (0.01). Phenotypic Variance (PV)
was also highest in number of seeds per
fruit (26828.5), followed by number of
fruits per plant (1420.53), weight per
fruit and the lowest was found in weight
of 100 seeds (0.01). The values obtained
for broad sense heritability for all the
meters indicate high values

yield para

for all the parameters (Table 4),
indicating possiblities for such character
to be heritable.

e, 8
s R SRR T - .

s; A NG/AU/O&,"IZ/I‘M: B
B/09/138

E



Table | Phanatvpre Traws
Alressinn:
NU/AO/OR/1Z /193
NHGI/O9/100

Light green

green stripes

NHGE /097128 Light  green
stripes
NHGB/09/132 Light green
NHGB/09/738 Very green
MN/52/2015 Yellow  with
stripes

Biatechnology Sooiety

INaGng Dnfferent Cultiv
fmmature fruits colour

Light green with dark

of Nigena
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rars of Sofznum Fruits

Mature fruits colour

beep red

Bed
with Deep red
Lightred
Brown
green Red

Grooved

Smooth

Slightiy
grooved
Smooth

Grocved
Smooth

d!'!-l‘pj:_l

Fruits surface

___Table 2: Yield parameters characteritics of six assessions of Nigerian garden egg

.r‘r. 1S <b -
Broader
= ‘j\.l h

F'L".'i _An"iﬂ,:, H

Brog .mﬂ%

Bﬁ'ﬁadf_r; !.tm ] :;
ch,’adel- !-hn: i

S —

“Accesstons Weight of Fruits(g) Number of Weight of 100 Numbers 0
o Seeds/Fruit Seeds(g) Fruits/Plans
NG/AU/06/12/193 13.3341,15¢ 273.80430.57 0.30+0.01- 5.00£058
NHGB/09/100 0.77+0.08 61.00+5.54° 0.1940.012 87004115 |
NHGB/09/128 2.51+0.21% 120.80+14.37" 0.2540.01° 30.00+4 04
NHGB/09/132 0.69+0.07> 82.60+11.17% 0.2140.01° 46.00+6.9%
NHGB/09/138 1.4740.2% 92.80+14.94% 0.3540.02¢ 57.0041.15~
MN/S/02//2015 0.40+0.06° 68.60+10.06 0.27+0.01% 68334953

Values are means + SE of mean, values follow by different superscript alphabets are significantly different
at (P<0.05).

Table 3: Pearson’s linear correlation of some yield parameters of different accessions of 5. aethiopicum

PARAMETERS Number of Number of Weight of fruits Weight of 100
Fruits/Plant Seeds/fruit (g) Seeds (G)

MNumber of Fruits/Plant 1.00

Number of seeds/fruit -0.80** 1.00

Weight of fruits (g) -0.75* 0.88** 1.00 ;

Weight of 100 seeds (g) -0.40 0.42 0.37 1.00

** Correlation is significant at the 0,01 level (2- tailed)

__ Table 4: Estimation of genetic parameters of some yield attributes of some selected eggplant accessions - .%
¥ield Traits Means GV PV EV BSH GCV PCV GA ;
Number of 48866 1381.00 142053  39.53 0.97 76.05 77.13 44 §
Fruit/Plant g
Mo of ol I%
eeds/Fruir 1166 25477 262285 135070 0.88 86.47 92.04 1672 8
Weight/Fruit 31967 41,67 42.85 1.18 0.97 201.94 204.77 4102 :
VVF.I{_‘_ht of 02611 001 .01 0.00 1.00 28.84 78.84 n‘”-'“ P’

S

BT T R

i [?“] f,('g{l"‘j’, . 7
(V= Genstic Variance, PV= Phenotypic Variance, ¥V = Environmental Variance, GCV = Genotypit
Coefficient of Varation, PCV= Phenatypic Coefficient of Variation, GA= Genetic Advancement.

48
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DISCUSSION

of morphological

* these traits
rtion had been
5) in Solanum
d Boyaci et / (2015) in 5
: yariations in fruit characters
d ] Lhape and sizes observed among
e S~sions is in agreement with the
{e'b[‘indall (1976), who said;n wid‘e
WO fvariations was observed in fruit
2! fruit SiZ€ immature fruit and
fruit colour and fruit surfacg.
inping observed in some fr.mt
or more colours is also line
K of Chinedu et al, (2011)
the same colour
among eggplant, this is an
hat such character might be
ther than

due tO genetic factors Tra
environmental factors. Such fruit colour

character often influence consumers’
lecting eggplant.

wide€ range )
The ity obser\’@d among the six
\_,:l,»i;lh!‘ for the quantitative and
cess! sarameters revealed the
jalitd in selection
1

e of
ol rv“-cl e AR
M e |ar asce
|htizaz et al (201

end an

who
\rariationS
indication t

preferen ces in sé .
Both positive and negative correlations
observed in this research is in

conformity with the work of Kubie
(2013) on S. aethiopicum and Ihtizaz et
al, (2015) in S melongena. Kubie
(2013), opined that if a negative
wrrelation  exists,  then selection
pressure for either one of these traits
'wiH result in positive gains in that trait
ut negative gains in the other. Large
o e W e
lcation wf{thm the acces_sans are an
e access_0 plausible variation within
The relat'mns' i
vatiabij t}'l"':r'i’i Elgh value of coefficient
et entabn!;y indicated that
‘ontrol  of s were highly under the
Weement WgeNBS. The result is in
. (1996 ith the findings of Mittal et
0 mage 'S:d‘a Mohanty (2003) who
“alue of t)iiﬂa]-rll ar ascertion, The high
sense heritability for
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weight of 100 seeds observed is an
indication that about 100% of the
variation for this trait was genetically
determined and could be transfered to
the next generation, Similar results was
reported by Srivastava et al, (1998);
Mohanty (2003) and Singh and
Mandhar (2004). All the traits examined
in this study showed a wide range of
genetic variability among the evaluated
accessions (Vijah and Manohar, 1990).
The variations obtained among the
genotypic coefficient of variation for
most of the characters shows that the
genetic advances for selection of a
character depends on the amount of
genetic variability of such characters.
Similar assertion have been drawn by
Elsadig et al, (2013). High values of
heritability estimates recorded for most
traits indicate that these traits
possessed wide range of genetic
variability that could be explore for the
improvement of the crop through mass
selection (Elsadig et al, 2013; Mostofa
et al, 2002). Both high GCV and PCV as
well as Genetic Advance have also been
reported by Kubie (2013) in S
aethiopicum. High heritability coupled
with high genetic advance (GA) for
number of fruit per plant, weight of fruit
and number of seeds per fruit in this
study is an indication of additive gene
effects of such traits; this statement is in
corroboration  with the report of
Mostofa et a. (2002). Jalal and Ahmad
(2012), emphasized the importance of
heritability and genetic advance as
selection parameters. It is therefore
concluded that the observed variability

for the yield parameters could play an
important  role in crop-breeding
programme of the crop and will

for yield

determine the limit of selection

improvement in the garden €gg mn

Nigeria.
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