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Abstract
;l:hi; exfgé;mﬁitl:zzs ;qdert.akten :t the laboratory of the Department of Crop Production, Federal University of
echnology, , Nigeria to determine the effect of hydropriming on the germi i
: rminat
sgeds oftwo Solanum macrocarpon cultivars (FUTMSm-1 and FUTMSm-2) exgtracted frlg:; (t)':ufi.::shhari/ne(itgﬁeci
dlffergm matunty.stages (brown anfl dry-BD, brown and fleshy-BF, yellow-Y and yellowish green-YG) Tl?c
seed§ were storefi inscrew cap plastic bottles for 14 weeks at ambient temperature of ca 29 °C and 60% rcI‘ative
hurplgny.'Germmapon tests were .co.nducted on the seed lots at two weekly intervals throughout the storage
perio w;th and without hydropriming for ?4 hours. Seed quality of the different lots was indexed using
gen:;mangn percentages (GP) and germination index (GI). The results revealed that variation existed in the
see quz}hty of the two So_lamun macrocarpon cultivars, stages of fruit maturity at harvest and response to
l;_ydropnmmg. Gl‘wh'lch is an estimation of combination of germination percentage and speed showed that
;;gm;m&i was tSIgtr;\lf"lcahntly h}ghl:r n; quality than FUTMSm-1; that seeds extracted from BD fruits were
ntly greater than those of other fruit colours and that hydropriming significantly enh ' i
comparedtothe non-hydroprimed seed lots. Y e qua»my

Key words: Harvesting stages, cultivars, hydropriming, germination percentage, germination index, Solanum
macrocarpon

Introduction
'_Gboma' eggplant (Solanum macrocarpon)
is a plant of the family Solanaceae and
genus Solanum. It is used all over the world
as an edible vegetable (Sharma and
Sharma, 2010). The crop is grown in
China, India, Turkey, Japan and
Philippines majorly with India contribut-
ing 6,443,062 metric tonnes to the global
production ranking second to China
(Thamburaj and Singh, 2003). In Nigeria,
It1s cultivated for its leaves, fruits or both
Consumed as vegetable or used in
;l;adltl_onal medicine (Bonsu et al., 2008). It
oadhlghly 'valued constituent of Nigerian
0d and indigenous medicine that are

either eaten raw or cooked especially in the
Southern and Western parts of Nigeria
(Chineduetal., 2011).

Seed dormancy in cultivated plant not
only cause problems in agricultural
production but also complicates assessment
of seed quality (Geneve, 1998). Solanum
species are mainly propagated by seed but
have dormancy problem. Buried seeds of S.
nigrum have been reported to remain
dormant for at least 39 years in Britain
(Edmond and Chweya, 1997). Abdoulaye
(1992) reported that embryo dormancy 1S a
major constraint in African eggplant (S.
athiopicum L.) and that freshly produced
seeds can germinate only after 4 - 5 months
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under suitable conditions. Yogeesha et al.
(2006) reported that the germination of two
months old seeds of two eggplant varieties
cv. ArkaKeshav and ArkaNeelkanth was 0
% and 2%, respectively, revealing the
presence of dormancy. The authors
reported further that there was gradual
decline in the seed dormancy with ageing
under ambient conditions and complete
breakdown of dormancy occurred after 12
months of storage. Similarly, Daunay et al.
(2001) reported that storage of eggplant
seeds for a few months at ambient
conditions, or a few weeks at chilled
conditions lessens its dormancy.

Fruit age at harvest has a marked effect
on its seed quality and storability. Nerson
(2002) observed that watermelon seeds
from fruits harvested 28 days after
flowering lost the ability to germinate after
4-5 years of storage, whereas mature seeds
harvested 42- 49 days after flowering
retained full potential to germinate even
after 10 years of storage. Mature seeds tend
to germinate better than those harvested
carlier and seed maturation stage is an
influential factor on germination
performance (Demir and Oztokat, 2003).
Vidigal et al. (2009) reported that the
vigour of sweet pepper seeds extracted
from fruits harvested at 60 or 70 days after
anthesis (DAA) was higher than those
obtained from fruits harvested at 40 or 50
DAA.

Priming involves exposing seeds to an
external water potential low enough to
restrict germination and yet permit pre-
germinative physiological and
biochemical activities (Kaya ef al., 2006).
In hydropriming, seeds are soaked in water

before sowing and may or may not be
followed by air-drying of the seeds. Seed
imbibe water and go through the first phase
of germination in which pre-germination
metabolic activities are started while the
latter two phases are inhibited (Pill and
Necker, 2001). The technique has been
successfully demonstrated to improve
germination and emergence of many
vegetable seeds such as cauliflower (Powell
et al., 2000), water melon (Hung e/
al.,2002), pepper and aubergine (Demir and
Okcu, 2004) and tomato (Badek e/ dl,
2000).

Seed dormancy in cultivated plants not
only causes problems in actual agricultural
production but also complicates assessment
of seed quality (Geneve, 1998). Dormancy
and low germination rates have been
described in difterent species within the
genus Solanum (Demir et al., 2005). Most
farmers extract seeds from Solanum
macrocarpon fruits that have been left to
weather on the field without paying
attention to the seed quality. In pepper
(Omotosho, 2014); tomato (Lui et al.,
1996), S. melogena (Yogeesha et al., 2008)
and sunflower (Mahesha et al.,2001), the
best fr_uit stage that would ensure
production of high quality seeds has been
estabhsh;d but this information appears to
be lacking in Solanum macrocarpon.
Priming has been found effective in dealing
with dormancy problems in some other
vegetable crops (Omotosho, 201 4) but there
seems to be paucity of information in this
respect in Solanum macrocarpon. This
research, therefore, aimed at determining
the effect of fruit maturity stage and

hydropriming on the seed quality of two
cultivars of Solanum macrocarpon.
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Materials and Methods
The experiment was carried out in the
laboratory of Department of Crop
production, Federal University of
Technology, Minna, Niger State, Nigeria.
Geeds of two cultivars of Solanum
macrocarpon (FUTMSm-1 and
FUTMSm-2) were sourced from the stock
of the Department of Crop Production,
Federal University of Technology, Minna,
Nigeria. The seeds were primed in water
for 24 hours and broadcast on raised
nursery beds. Seedlings were nursed fo five
weeks after which they were transplanted
at intra and intra-row spacing of 75 x 50
cm. N.P.K (15:15:15) fertilizer was applied
at the rate of 80 kg ha™'. Weeding was done
manually twice (3 and 9 weeks after
transplanting). Fruits were harvested and
sorted into four different groups (brown
and dry, brown and fresh, yellow and
yellowish-green). Seeds extracted from
these fruits were dried at ambient
conditions for seven days and packed into
plastic bottles and stored at room
temperature for 14 weeks. Hydro-priming
was done by soaking 10 g of seeds in 50 ml
of water for 24 hours as described by Afzal
et al. (2011). After the soaking, the water
was decanted and the seeds were dried back
on paper under shade (at 29 °C) before they
were tested for germination alongside the

non-hydroprimed seeds.
Seed germination was tested at 0, 2, 4,
0, 8,10, 12, 14 weeks after storage. This
was done by counting four replicates of 50
seeds each of the treatment combinations
and placed on a water-moistened filter
Paper in plastic Petri dishes. Germination
counts were taken every day for 28 days

85

and the results were expr '
percentages. The genninationpir?szzd((}lll;
despnbed by Bench Anold et /. (1991)
which Kader (2005) described as 2
comprehensive measuring parameter
because it combines both germination
percentage and speed (spread, duration and
high and low events) was also calculated

and used to better reveal differences among
seed lots thus:

GI=(28xnl)+(26xn)+......+(2xn28)

Where nl, n2....... , n28 are the number of
seeds that germinated on the first, second
and subsequent days until the 28" day,
respectively; 28, 26,........... ,and 2 are the
weight given to the number of seeds that
germinated on the first, second and
subsequent days, respectively.

Data collected were subjected to
analysis of variance using statistical
analysis system (SAS) and means were
separated using least significant difference
(LSD) and Duncan Multiple Range Test
(DMRT) for main effect means and the
interaction means, respectively. Alldatain
percentage were transformed to arcsin
values before statistical analysis. Where
second order interaction exists, the first
order interaction was discountenanced.

Results

Germination was only fairly highin the two
cultivars (cu 66-68%) within the first two
weeks of storage dropping to about 33:44%
at 4 WAS; there werc no sngmtlzcanl
differences between the two ,cu!l_wars
during this period. Though s:gnmcm'lt
differences were recorded between the two
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cultivars at some points beyond this period,
the trend was inconsistent and the
percentages were rather low (2-38%). The
effects of fruit maturity stage and
hydropriming on the germination
percentage of the seeds of the two Solanum
macrocarpon cultivars are presented on
Table 1. Seeds extracted from BD fruits
recorded significantly higher germination
percentage (ca 87-12%) than those
extracted from other fruit colours
throughout the storage period except at 0
WAS where the percentages were similar
(ca 87 and 88%) and at 2 WAS when the
seeds extracted from BF fruits had a higher
germination percentage (ca 88%) than that
of BD fruits (ca 80%). Generally, seeds
extracted from YG fruits recorded
significantly lower germination
percentages than other fruit stages (0-27%)
during the storage period. The germination
percentage of the different seed lots was
not significantly affected by hydropriming.
Interaction effect of cultivar, fruit maturity
stages and hydropriming on the
germination percentages of . Solanum
macrocarpon seeds at 12 and 14 weeks
after storage (WAS) is presented on Table
2 At 12 WAS, seeds of FUTMSm-1
extracted from BD fruits germinated
significantly higher when non-primed
(32%) than when primed; no significant
differences were observed among
hydroprimed and non-primed (26%) seeds
extracted from BF, Y and YG fruits of the
same cultivar. Contrary to the above trend,
FUTMSm-2 seeds extracted at the BD, Y
and YG fruit stages germinated
significantly higher when hydroprimed
(27%, 14% and 4%, respectively) than

- ity of two cultivars of ‘Gboma’.
e and hydropriming on seed quality of tvo € of A

when non-primed (19%, 8% and 0%,
respectively). At 14 WAS, un-primed and
primed seeds of FUTMSm-1 extracted from
BD fruits had similar germination
percentages (19% and ca 17%,
respectively) which were significantly
higher than those of other treatment
combinations irrespective of cultivar. In
FUTMSm-2 hydropriming of BD seed
resulted in the highest germination
percentage (ca 7%) which was however, not
significantly different from those of non-
primed BD (ca 4%) and primed and non-
primed Y seeds (3% and 4%, respectively).

Table 3 shows the effect of fruit
maturity stage and hydropriming on seed
germination index of two Solanum
macrocarpon cultivars. Seeds of cultivar
FUTMSm-2 generally recorded
significantly higher GI within the first six
weeks of storage than those of FUTMSm-1.
The reverse was however, the case during
the last 10-14 weeks of storage. GI values
were significantly greater in BD seeds
compared to those of other seed lots except
at 4 WAS when the values were statistically
similar for both BD and BF (ca 621 and 644,
respectively). GI values for BF seeds were
significantly greater than those of Y and YG
seeds from 0-4 WAS. However, from 0
WAS onwards GI values were significantly
greater in Y than in BF and YG seeds.
Priming generally significantly improved
GI within the first 10 WAS.

In.teraction effect of cultivar, fruit
maturity stages and hydropriming on the
germination index of Solanum
macrocarpon seeds at 6 and 12 WAS is
pr§sented on Table 4. At 6 WAS, non-
primed BFseeds of FUTMSm-1 and Y
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Table 1: Effects of fruit maturity stage and hydro

priming on germinat
Solanum macrocarpon cultivars at differ e wallewpErcantage ot Two

entstorage periods.

Treatment R ~------u~_k_--§t_°'3gv¢ period (weeks) o ===

S—— | | el 4 6 e BT S R
“Cultivar (C) R T LR & I N
FUTMSm-I 67.25  65.50 4375 2350 1725
FUTM Sm-2 67.25 6825 3825 3750 2000 ;%80 ths) 3(5)(0)
LSD (0.05) 3173 6.85 521 3188 211 138 0.93 122
Fruit maturity
stages (FMS)

Brown and dry 87.25 7950 6250  46.00 42.00 31.50 2125  11.50
Brown and fleshy 88.00 8750 56.00 28.00 975 0.00 0.00 0.00
Yellow 7175 7375 3125 32.50 17.25  5.50 3.50 1.75
Yellowish-green 2175 2700 1450 1575 550 0.75 0.00 0.00
LSD (0.05) 5.13 5.02 4.22 4.46 2.98 2.06 132 1.73
Hydropriming

(H)

Primed 67.75 6550  40.25 2650  18.25  9.25 6.50 325
Un-primed 68.75  68.50 41.75 2475  20.00 10.50 5.75 ‘
LSD (0.05) 3.73 6.85 5.21 3.88 211 1.38 0.93 1.22
Interaction

CxFMS . . ’ . 8 * * )
CxH . N.S N.S . ’ ¥ N.S N.5
FMS x H N.S N.S . . . N.S N.§ N.§
Cx FMS x H N.S N.S N.S . N.S N.S . .

Table 2. Interaction effect of cultivar, fruit maturity stage and hydropnming on the germ inatlon
percentage of Solanum macrocarpon seeds

'Tré;' miéhf . B ) L Slorage penod (weeks)
Cultivar ~ Fruit maturity stages _ Hydropriming 12 14
FUTMSm-1 Brown and dry Hydroprimed 26.00b 16.502

Non-primed 32.00a 19.00a
Brown and fleshy Hydroprimed 0.00g 0.00d
Non- primed 0.00g 0.00d
Yellow Hydroprimed 0.00g 0.00d
Non-primed 0.00g 0.00d
Yellowish-green Hydroprimed 0.00g 0.00d
Non-primed 0.0(ng g(s)gg
FUTMSm-2 and dry Hydroprimed 27.00 ;
i prown and o N)oln- primed 18.50¢c 3.50bc
Brown and fleshy Hydroprimed 0.00g gggj
Non-primed 0.00g s
Yellow Hydroprimed 13.50d 3.00¢
Non- primed 8.00c 4.00[;c
i i .00
Yellowish-green Hydroprimed 3501 (; oo
Non-primed 0.00g 0.00d

—_— »
Means followed by different alphabets are significantly differcat at P=0.05 according to DMRT
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Table 3: Effccts of cultivar, fruit harvesting stages and priming on the g ex

of Solarum macrocarpon sceds.

Treatment Storage period (weeks)

0 2 4 6 8 10 12 14
Cultivar
FU 75 5838  36.5
FUTMSm-1 649.00 707.56 489.75 258.50 162.69 90. : .
FUTMSm-2 762.88 78675 443.50 421.81 176.63 65.25 4094 1938
LSD (0.05) 5275 4896  48.63 4228 2399 11.80 11.04 7.22
Fruit Maturity

stages (FMS)
Brown and dry 998.79 1008.25 621.23 537.00 380.25 260.03 167.75 94.63

Brown and 923.00 921.88 643.75 276.50 93.38 0.00 0.00 0.00
fleshy

Yellow 764.63 763.88 429.13 386.00 15325 43.88 30.88 17.13
Yellowish- 227.38 295.13  172.38 161.13 51.75 7.50 0.00 0.00
green

LSD (0.05) 74.60  63.25 98.93 59.81 33.93 16.69 15.61 10.20
Priming (P)

Un-primed 693.88 649.94 469.44 401.69 151.88 60.06 5638 28.50
Primed 763.00 799.38 463.81 278.63 187.44 9594 4294 2738
LSD (0.05) 57.75 48.96 46.63 4229 2399 11.8 11.04 7.22
Intcraction

Cx MS * * ke * * * * *
CxP N.S NS NS  # . NS NS NS
CxMSxP N.S NS NS * N.S NS * NS
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Table 4: Interaction effect of cultivar, fruit m aturity sta

gesand hydropriming
index of Selanum macrocarpon seeds =

on the germination

Treatment Storage period (wecks)

Cultivar Fruit maturity stages Hydropriming 6 12
FUTMSm-1 Brown and dry Hydroprimed 771.50b 185.50b
Non-primed 694.00b  281.504
Brown and fleshy Hydroprimed 06.00¢ 0.00f
: Non- primed 398.00¢ 0.00t
Yellow Hydroprimed 62.00e 0.001
Non-primed 2.00e 0.00f
Yellowish-green Hydroprimed 37.50e 0.00r
Non-primed 37.00e 0.00r
FUTMSm-2 Brown and dry Hydroprimed 379.00¢d 112.50¢
Non- primed 303.50cd 91.5¢d
Brown and fleshy Hydroprimed 274.50d 0.00f
Non-primed 367.50cd 0.00f
Yellow Hydroprimed 366.00cd 45.50¢
Non- primed 11 M.000 78.00¢
Yellowish-green Hydroprimed 272.50d 0.00f
Non-primed 297.50¢d 0.00f

Means followed by different alphabets are significantly diflerent at P=0.05 according to DMRT

fruits of FUTMSm-2 had higher GI (398 Naser (2012) which revealed that

and 1114, respectively) compared to the
primed seeds of the same fruit colour (66
and 366, respectively). No significant GI
differences were recorded between primed
and non-primed seeds of the other fruit
maturation stages in each cultivar. At 12
WAS, the highest GI of 281.5 obtained in
non-primed FUTMSm-1 seeds extracted
from BD fruits was signiticantly greater
than that of primed seeds. Priming had no
significant effect on GI values of other fruit

_Stages in this cultivar and of all fruit stages
MFUTMSm-2.

Discussion
he significant variation in the response of

the twyo cultivars used in this study is in
A0raa . ~
ereement with the report of Sayed and

significant variations exist in seed quality
among selected cultivars of Solamum
lycopersicum. Moghanibashi er al.,. (2012)‘
also reported that Urfloar cultivar of
sunflower recorded higher germination
index and germination rate index than
Blazar cultivar. The higher GI and
germination percentage re_cordcd in
FUTMSm-! at late storage indicates that it
was able to retain viability and vigour better
than FUTMSm-2. Similar results were
obtained in tomato (Sayed and Na.wi
2012), pepper (Omotosho, 2014) ﬂ“;
sunflower (GhasemneZz had alnd
Honermeie, 2009). Dharwad (2007?;{3 E;n
that pepper.\farietles may Val)’n%ri;‘ﬂbmw
their potential for retaining g;er . bient
and vigour of the seed un i
storage conditions. Oladiran ¢
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(2002) also reported that pepper seeds of
'rodo' cultivar maintained viability better
than'tatashe’ cultivar.

In this study, seeds extracted from BD
fruits had the best quality and YG the least.
Seed maturation is known to be one of the
main factors that determine vegetable seed
quality, which is a prerequisite for
successful germination and seedling
emergence. Progressive improvement in
seed quality as fruits mature has been found
to be the case in tomato (Rao et al., 2006)
and pepper (Vigidal er al, 2009). The
report of Demir and Ellis, (1992) and Liu et
al. (1996) showed that seeds extracted from
tomato fruits at 70-75 DAA or when they
were firm and red (Valdes and Gray, 1998;
Demir and Samit, 2001; Ramirez-Rosales
et al., 2004) had the maximum vigour and
viability compared to those extracted from
fruitsat40to 60 DAA.

Hydropriming did not significantly
improve seed germination percentage in
the current study. This is contrary to the
report on other vegetables such as
cauliflower (Powell et al., 2000),
watermelon (Huang ef al., 2002), pepper
and aubergine (Demir and Okcu, 2004) and
tomato (Badek er al., 2006). The
hydropriming duration of 24 hours was
probably either sub- or supra- optimal ag
success of seed priming could be
influenced by the duration unti] the
optimum is reached; when the optimum
duration is exceeded, seeds damage may
occur (Farooq, ef al., 2005). However, the
trend in the current study agrees with the
report ot Pill and Necker (2001).

' I_t 1s however, noteworthy that G was
sngm.hcantly Increased by priming
especially within the first 1 weeks of

i cod quali
¢ and hydropriming 01 seed gt

1y of two cudtivars of 'Gboma'

storage. This parameter also made (pe
difference between cultivars and among

+ harvesting stages more prominent,
%lmlllé c}(lmﬁrms tl%e assertion of Kader (2005)
that GI takes into account in one
measurement not only the _ger{nlnation
percentage but also iq comblnathn with
speed (spread, duratx.on and hxgh/lpw
events); that it magnifies the variation
among seed lots just has it has done in this
study. Vidigal et al., (20011) also stressed
that maximum seed quality can be
determined by a combination of
germination percentage and vigour in

pepper.

Conclusions and Recommendation

It 1s concluded that seeds of FUTMSm-2
cultivar of Solanum macrocarpon had
higher quality than FUTMSm-1. Also, seed
quality was greater when fruits were
harvested at the brown and dry stage than at
less-mature stages. Furthermore, seed
quality was enhanced by 24-hour
hydropriming, It is, therefore, recommen-
ded that fruits of Solanum macocarpon, be
harvested when they are brown and dry to
obtain seeds of high quality and that

hydropriming for 24 hours may be done to
enhance vigour,
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