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Abstract.

The study was conducted in the laboratory and screen house of School of Agriculture and Agricultural Technology, Federal
University of Technology, Minna, Niger state, Nigeria. Effects of two factors- nitrogen fertilizer application to the mother plant
at 0, 20, 40, 60, 80, 100 kg ha™ and hydropriming (hydro-primed and non-hydroprimed) on Solanum marcrocarpon (cv.
FUTMSm-2) seed quality were tested during a storage period of 16 weeks. The laboratory study used a 6 x 2 factorial experiment
which was subjected to a completely randomized design. Data were collected on 100-seed weight; changes in moisture content
during storage, germination percentage, seedling length, seedling shoot and root length. Data collected on all parameters were
subjected to analysis of variance using statistical analysis system (SAS) and means were separated using Duncan’s multiple
range test (DMRT) where significant differences occurred among treatments. Seeds produced with 60 kg N ha™ were the heaviest
while seeds produced without N application was the lightest. Moisture content increased with storage period. Germination
percentages were low (about 1 to 10%) at 0 to 2 weeks after storage (WAS) at all N fertilizer rates. Impressive increase in values
from about 57% (at 0 kg N ha™®) to 87% ( at 80 kg N ha™) were recorded between 4 and 10 WAS. The highest germination
percentage of about 89 was obtained at 80 kg N ha™ while the poorest was recorded at 0 kg N ha™. Viability was best maintained
in seeds produced with 80 kg N ha-* as germination percentage of 79% was still recorded at 12 WAS as against a range of 31-
56% for other N treatments. Hydropriming resulted in enhanced seed germination. Seedlings from seeds produced with
application of 80 or 100 kg N ha™* were generally significantly longer than those produced with 0 kg N ha™. Root length values
were significantly greater in seeds produced with 100 kg N ha™ compared with the values recorded with 0 kg N ha™. No
consistent trends were established in respect of shoot length. Hydropriming only resulted in significant increase in seedling
length at 8 and 16 WAS and in root length at 0, 8 and 16 WAS. Hydropriming did not significantly influence shoot length. It is
concluded that application of nitrogen fertilizer at 80 kg ha® resulted in the production of best quality seed and that
hysropriming enhanced seed germination and seedling growth.
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Introduction used in the treatment of gout, rheumatism,

Solanum macrocarpon (African eggplant) is angina, mfll(a_lmma'tory_ tumors, c_:an_cer(ius
a tropical perennial plant that is closely tissues, Parkinson's disease and it is also

related to eggplant. Its cutivars are mainly used as childbirth anaesthesia (Oboh et. al.,
grown for their fruit in West Africa (humid 2005).

coastal and high-rainfall zones) and southern
Africa, while the leafy types are commonly
grown throughout West and Central Africa.
Fruit and leafy part are used in the
preparation of delicacy such as African
salad, yam and stew and so on. Oboh et al.
(2005) reported that the unprocessed
eggplant leaves had 4.3% protein, 0.6% fat,
1.4% crude fibre, 1.3% ash and 89.7%
moisture content. Cyanide (2.0 mg/kg),
phytate (40.4 mg/100 g), Ca (32.6 mg/kg)
and Zn (8.2 mg/kg) were low. The leaves are
used in cooking vegetable soups, while the
fruits are eaten when cooked with rice in
Indonesia. The juice from the vegetables is

Adequate fertility plays an important role in
plant growth, development, vyield and
eventually the quality of seeds in many
crops. Nitrogen fertilizer application was
reported by Knowles et. al., (1999) to result
in the production of wheat seeds with higher
germination  percentage and  reduced
germination time. Wheat seeds produced
with fertilizer application of 120 kg ha™ N
was reported to have greater vigour than
seeds produced with 0, 60, 180 kg ha™ N in
an electrical conductivity test (Warraich et
al., 2002). Luzuriaga et al. (2006) reported
that in Sinapis arvensis, addition of nitrogen
to maternal environment reduced
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germination rate of seeds. Michaloic (1997)
stated that highest seed yield and best seed
quality (determined as vitamin C, sucrose,
macro and micro elements contents) were
recorded by application of 40 kg N and 150
kg K,0ha™. Ali et. al. (2001) reported that
the application of varying nitrogen fertilizer
levels did not show significant effect on the
seed germination percentage of pea. Gul et.
al. (2006) also reported that different
nitrogen level did not result in enhancement
of germination percentage. A study done on
rapseed by Oskouie (2012) howed that the
application of different levels of nitrogen
fertilizer did not significantly affect the
standard germination of seed but result in
reduced germination time.

Dormancy and low germination rates are
problems and have been described in
different species of Solanum. Ibrahim et. al.
(2001) reported slow germination and
germination range of between 15 and 50%
in S. incanum, S. torvum, S. integrifolium, S.
surattense, S. khasianum, S. sanitwongsei
and hybrids of S. melongena and S.
ingrifolium. Variations have also been
recorded in Solanum melongena L. by
Demir et. al. (2005). Gisbert et. al. (2011)
recorded poor germination in seeds of S.
melongena, S. macrocarpon, S. aethiopicum
and S. incamun incubated in humid filter
paper. Marked increases were however
recorded in nutrient medium alone and in
nutrient medium plus gibberellic acid (GA3).
They concluded that germination in seeds of
Solanum species is limited by abscisic acid
which is an inhibitor. Other treatment that
have been employed to overcome dormancy
include scarification, hot water, dry heat,
fire, charate, acid and other chemical,
mulch, water, cold and warm stratification,
and light (Emery, 1987). According to
Adebola and Afolayan (2006) the best
condition for germination is one day
presoaking in  water followed by
illumination under day/night temperature of

18-25 °C. Germination was less than 12% in
complete darkness at 18-25 °C.

Seed priming is soaking of seeds in a
solution of any priming agent without
radical emergence (McDonald, 2000).
Acording to Ashraf and Foolad (2005) the
practice allows imbibition and activation of
the initial metabolic events associated with
seed germination, but prevents radicle
emergence  and  growth. Improved
germination and field performance of lentil
was recorded in primed compared with
unprimed treatment, but the effect of
different priming was also significant, where
invigoration of seeds by hydro-priming
resulted in higher seedling emergence in the
field, compared to control and seed priming
with PEG. Abdulrahmani et. al. (2007) and
Ghassemi-Golezai et. al. (2008) reported
that whereas the final seedling emergence
percentage of primed and unprimed seeds
was equal, seedling from primed seeds
emerged more quickly than those of
unprimed.  Seedling emergence from
unprimed watermelon seeds was reported to
be four days later compared to those from
primed seeds (Demir and Mavi, 2004).
Studies on pepper (Amjad et. al., 2007) and
sugarcane (Patade et. al., 2009) have also
revealed that halo priming improved seed
germination, seedling emergence and
growth under saline and drought conditions.
Harris et al. (1999) demonstrated that on-
farm seed priming (soaking seeds overnight
in water) markedly improved establishment
and early vigor of upland rice, maize and
chickpea, resulting in faster development,
earlier flowering and maturity and higher
yields. The value of hydropriming has been
demonstrated in other crops, such as wheat
(Harris et. al., 2001) chickpea (Musa et. al.,
2001), maize (Ashraf and Rauf, 2001),
sunflower (Kaya et. al., 2006) and Barley
(Abdulrahmani et. al., 2007).

To successfully raise a good crop of any
plant species, it is required that its seeds be



of high quality, germinating highly and
rapidly. Information seem to be lacking in
respect of the effect of mother plant soil
nutrient level on the quality of Solanum
macrocarpon seeds. The effect of
hydropriming on seed germination on the
crop may not also have been documented.
Hence, this study was conducted to
determine the effect of mother plant
nutrition and hydropriming on the seed
quality of Solanum macrocarpon

Materials and methods.

The experiment was carried out in the
laboratory and screen house of the
Department of Crop Production, School of
Agriculture and Agricultural Technology,
Federal University of Technology, Minna,
Niger State, Nigeria. The seeds used for the
study were extracted from completely
yellow fruit harvested from Solanum
macrocarpon (cv. FUTMSm-2) plants to
which nitrogen fertilizer was applied at the
rates of O (control), 20, 40, 60, 80 and 100
kg per hectare. Extracted seeds were
thoroughly washed in water and shade dried
in ambient condition (about 30°C and 40%
relative humidity) for two weeks and then
sealed in glass bottles until needed for the
experiment.

Four replicates of hundred seeds were
counted for each N treatment and weighed
on a Mettler balance to determine the 100-
seed weight. Seeds of the different N
treatments were placed in open plastic plates
and stored at 35 °C and relative humidity of
about 85% for 16 weeks. Seed moisture
content was determined at the onset of
storage and at two weeks interval thereafter
till the end of the storage period using the
constant high temperature oven drying
method at 130 °C for 1 hour (ISTA, 2005).
On each test day, 3.30 g seeds of each of the
different fertilizer treatments were soaked in
50 ml of water for 24 hours followed by air-
drying in ambient condition to determine the

effect of hydropriming on seed germination.
Seeds that were not hydroprimed served as
the control. Germination was tested on four
replicates of 50 seeds from each treatment
combination of nitrogen fertilizer (six
levels) and hydropriming (two levels) placed
on water-moistened layers of absorbent
paper put in plastic Petri dishes and
incubated at 30 °C for sixteen days on each
test day. A seed is considered to have
germinated  when  radicles  emerge.
Germinated seeds were recorded every-
other-day and the final germination
percentage was calculated.

For the seedling vigour test, four replicates
of 10 seeds each for each treatment
combination were planted in plastic
containers filled with 2 kg of river sand and
the resultant seedlings were monitored in the
screen house for 16 days. Seedling length,
shoot and root length were subsequently
determined. Data collected on all parameters
were subjected to analysis of variance using
statistical analysis system (SAS) and means
were separated using the Duncan’s Multiple
Range Test (DMRT) where differences
between treatments were obtained.

Results

The effect of nitrogen application rates on
100 seeds weight of Solanum macrocarpon
are presented in Table 1.

Table 1. Effect of nitrogen application rates on 100-
seeds weight of Solanum macrocarpon.

N application (kg/ha) 100-seed weight(g)

0 0.370e
20 0.425b
40 0.398d
60 0.438a
80 0.433ab
100 0.408c
SE+ 0.004

*Values in the same column with different letters are significantly
different from each other (p<0.05). *SE+= standard error (p <
0.05).

Seeds produced with 60 kg N ha™ were the
heaviest (0.438g), while seeds produced
without N application were the lightest
(0.370g). The difference between the seed



weight obtained at 60 and 80 kg N ha™* was at 60 and 80 kg N ha™ germinated equally

however insignificant. Application of 100 kg well and were both significantly better than

N ha® resulted in a significant decrease in seeds produced at 0, 20, 40 and 100 kg N ha’

seed weight compared to values recorded for *. When seeds were primed, germination

60 and 80 kg N ha™. The effect of storage was significantly higher at 60 kg N ha™ (37
period on the moisture content of seeds %)) than at 80 kg N ha™ (19 %) which was
produced under different nitrogen fertilizer in turn significantly better than at 0, 20, 40
levels (0 to 100 kg ha™) are presented in and 100 kg N ha™.

Figure 1. Seeds of all treatments gained

moisture over the period of storage from 16 1 N
about 6-7.8 % at O week after storage =14 -

(WAS) to 11.7 — 13.9 at 12 WAS with some S —e—20ig
decrease in moisture content (MC) at 14 and g

16 WAS. Figure 2 shows that at 0 week of §10 1 i
storage, the highest germination percentage L8

(24%) was obtained at 60 kg N ha™ followed B 5 - ———0kg
by 80 kg N ha™*. Germination values were at g e
par at 0, 20 and 40 kg Nha™ application but 2 47 0 kg
were significantly lower than the values @5 Nh
obtained at 80 kg N ha™. Germination o 100
percentage remained low (about 1 to 10%) 0 2 4 8 10 12 14 16 ko
at 2 WAS in all the N treatments but Storage period (weeks)

increased in all N treatments at 4 WAS. Fig. 1. Effect of storage period on the moisture content of
Impressive increases in values of up to about seeds producefj1 under different nitrogen fertilizer levels of

57% (at 0 kg N ha™®) to 89% (at 80 kg h™) 00 100 kg ha

were recorded between 4 and 10 WAS.

Viability was best maintained in seeds 100 -

produced at 80 kg N ha' as germination 90 -

percentage of 79% was still recorded at 12 v 80 -

WAS as against a range of about 31- 56% ?:f 10 | ——0kgNha™
for other N treatments. Figure 3 shows that g - 20kgNha
hydroprimed seeds generally germinated 2 8011 1

significantly higher than non-hydroprimed 50 kg ha
ones except at 6, 12 and 16 WAS. 5w [ 1 60kgN har’
Significant  nitrogen x  hydro-priming % 307 —+—80kgNha”
interaction effect was recorded at 0, 4, 6, v 2 —+—100kg N ha'
and 12 WAS (Figures 4 and 5). It is evident 10

from Figure 4a that at 0 WAS, hydro- 0-

priming of seeds produced with the 0 2 4 6 8 10 12 14 16

application of 60 and 80 kg N ha™ resulted Storage period (weeks)

in a significantly higher germination _ _ o _
percentage compared to those from non- e oo | e Soiard e (b 0.0y 1o o different

primed seeds. Priming had no significant
effect on the seeds produced at N fertilizer
rates of 0, 20, 40 and 100 kg ha™. Under
non-hydroprimed treatment seeds produced
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Fig. 4. Interaction effect of N fertilizer and hydropriming
on seed germination percentage at (a) 0 and (b) 4 WAS
respectively. Bars carrying different letters are significantly
different from each other (p<0.05).

At 4 WAS, hydro-priming of seeds
produced with application of 20, 40, 60 and
80 kg N ha™ resulted in significantly higher
germination percentages compared to those
from non-primed seeds (Figure 4b). At N
fertilizer rates of 0 kg ha™, non-primed seeds
germinated better than primed seeds, while
at 100 kg N ha™ application rate there was
no significant difference between primed
and unprimed seeds. At 6 weeks of storage,
seeds produced with the application of 0 and
20 kg N ha?, had similar germination
percentage irrespective of the priming
treatment while seeds produced with N

application of 40 kg ha' germinated
significantly higher when unprimed than
when primed (Figure 5a). Seeds produced at
60, 80 and 100 kg N ha' germinated
significantly higher when primed (90.5 %,
92.5 %, and 40.5 % respectively) than when
unprimed (56 %, 83 %, and 255 %
respectively). At 12 WAS seed produced at
N fertilizer rates of 0, 20 and 100 kg ha™
germinated significantly  higher when
unprimed (45.5 %, 46.0 %, and 70.0 %
respectively ) than when primed ( 15.0 %,
19.0 % and 40.0 % respectively ) while it
was reverse in seed produced at 80 kg N ha’
! Seed produced at 40 and 60 kg N ha™ had
similar germination percentage irrespective
of priming treatment.

Seedling length was significantly affected
by N values and was generally lowest in
seeds harvested from the control plots (0 kg
N ha™). Application of N at 80 or 100 kg N
ha™ resulted in significantly greater seedling
length when compared to 0 kg N ha™ except
at 0, 6 and 14 WAS (Fig. 6). Hydropriming
of seeds only resulted in significant increase
in seedling length compared to the non-
primed treatment at 8 and 16 WAS (Fig 7).
Seedling length generally increased from
about 7-8 cm at 0 WAS to about 9-10 cm at
6 WAS and then declined with further
ageing to about 6-7 cm at 16 WAS.
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Shoot length was significantly affected by N
application but no consistent trend was
established (Fig. 8). The decline was
recorded up to 4 WAS with no further no
appreciable changes. Both priming treatment
and N x priming interaction did not
influence shoot length significantly (data not
shown). N fertilizer rates significantly
affected root length with lowest values
generally recorded at 0 kg (Fig. 9). Root
length values were significantly higher in
seed produced with 100 kg N ha™* compared
with the valued recorded with 0 kg N ha™.
The differences among the values recorded
amongst 20, 40, 60, 80 and 100 kg N ha
were mostly insignificant.  Seedling root
length was only significantly enhanced by
hydro-priming at 0, 8 and 16 WAS (Fig. 10)
and a significant interaction effect of N and
hydro-priming was recorded at 16 WAS.
Hydro-priming of the seeds produced with
the application of 0, 20 and 40 kg N ha*
resulted in the production of significantly
longer seedling root compared to what was
recorded for non-primed seeds. At N
fertilizer rates of 60, 80 and 100 kg N ha™,
there were no significant differences in the
root length values of primed and non-primed
seeds (data not shown).
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Discussion

Increase in moisture content of stored seeds
with increase in storage period is in

agreement with report of other researchers.
Seeds are reported to absorb or release
moisture to equilibrate with the relative
humidity and temperature of the surrounding
air in storage (Daniel and Ajala, 2006).
Daniel (2007, 2009) also stated that seeds
tend to absorb moisture from the
surrounding air, leading to increased seed
moisture content and rapid deterioration.
The same trend was also reported for
soybean  packaged in  gunny bag
(Khalequzzama et al., 2012). Amjad and
Anjum (2002) also reported that as relative
humidity of the storage atmosphere
increased, the moisture content of onion
seeds increased, finally reaching 26.42% at
42 °C and 100% relative humidity.

The heaviest seeds recorded in plants treated
with 60 kg N ha™ are in agreement with the
report of Mollafilabi and Hosseini (2012)
which shows that application of N at 60 kg
ha™ resulted in the production of Calendula
officinalis with the highest weight. Ogutu et
al. (2012) also reported that addition of N
fertilizer increased 1000 seed weight by
4.5% in bean. In rape seed, the highest seed
weight was produced at 120 kg N ha™ but
the value obtained was statistically similar
with that at 60 kg N ha™. The increase in
seed germination percentages and seedling
length within 6-10 WAS in all fertilizer
treatment could be an indication of broken
dormancy with passing time. Dormancy is
known to be a problem in many Solanum
species which according to Ibrahim et. al.
(2001) is responsible for poor germination
and slow seedling emergence and the result
of this study indicates that seeds of Solanum
marcrocarpon may exhibit dormancy
irrespective of soil fertility status. Adebola
and Afolayan (2006) also reported seed
dormancy in Solanum aculeastrum.

Application of N fertilizer influenced
germination percentage as well as seedlings
length in this study. This agrees with the
report of others. Knowles et. al. (1991)



reported that nitrogen fertilizer application
resulted in the production of wheat seeds
with higher final germination percentage
and with reduced number of days to
germination. Warraich et. al. (2002) also
recorded increase in final germination
percentage, reduced time to 50%
germination and mean germination time
with N application in wheat. The authors
opined that N application effects may be due
to increase in grain protein content and
weight amongst others. According to
Chaturvedi  (2005) nitrogen  nutrition
influences the content of photosynthetic
pigments, the synthesis of the enzymes
taking part in the carbon reduction and the
formation of the membrane system of
chloroplasts. N being an important
constituents  of  nucleotides, proteins,
chlorophyll and enzymes, is involved in
various metabolic processes and has direct
impact on vegetative and reproductive
phases of plants.

Decline in germination percentage and
seedling growth parameters as seeds aged in
the current study agrees with the report of
Maity et. al. (2000) which shows that during
ageing, mung bean seeds lose vigour, ability
to germinate and ultimately become less
viable. Hussein et. al. (2001) also reported
decrease in germination percentage of
sunflower seeds with increasing ageing
period. The author further reported
reductions in seedling length, germination
speed index, seed vigor index, seedling fresh
and dry weight. Siddiqui et. al. (2008)
reported that when wheat seeds were
incubated under high relative humidity,
viability decreased with increase in
incubation period. Shashibhaskar (2009)
recorded maximum decrease in quality traits
such as germination percentage, seedling
length, seedling vigour index, seedling dry
weight, germination speed, dehydrogenase
activity with higher moisture content in
tomato seeds after 10 months storage. The

enhancement of seed germination by
hydropriming in this study is in agreement
with the report of Dastanpoor et. al. (2013),
Ahammad et al. (2014) and Janmohammadil
et. al. (2008) which revealed that
germination percentage, germination index,
seedling vigour index and length of seedling
and other parameters were significantly
increased by hydropriming of seeds. The
higher germination percentage recorded in
primed seeds may be attributed to the pre-
germination steps such as DNA and RNA
synthesis accomplished in the seed during
the priming state, consequently the seeds are
physiologically close to germination and
have fewer steps to complete than unprimed
seeds (McDonald, 2000).

It is concluded from this study that nitrogen
fertilizer application significantly affected
seed weight, germination percentage and
seedling growth of Solanum macrocarpon.
Application of 80 kg N ha™ resulted in best
germination percentage. Seed hydropriming
improved germination throughout the
storage period but only improved seedling
length prior to storage. Seed germination
percentage and seedling growth generally
declined as seed aged beyond 10 and 6 WAS
respectively. Based on the result of this
study, application of 80 kg N ha™ to the
mother plant is recommended to obtain high
quality seed of Solanum macrocarpon. Seed
should also be hydroprimed to obtain higher
germination percentage.

References

Abdulrahmani, B, Ghassemi_Golezani, K, Valizadeh, M
and V. Feizi Asl (2007). Seed priming and seedling
establishment of barley (Hordeum vulgare L.). Journal of
Food, Agriculture and Environment 5 (3&4): 179-184.

Adebola, P. O. and A. J. Afolayan (2006). Germination
responses of Solanum aculeastrum, a  medicinal species
of the Eastern Cape, South Africa. Seed Sci. Technol.
34:735-740.

Ahammad, M., J. M. Kinet and S. Lutts. (2014). Effect of
salt and osmotic stresses on germination in durum wheat
(Triticum durum Desf.). Plant Soil. 231: 243-254.

Ali, S., A, Ghaffoor, M. S. Jilani and K. Waseem (2001).
Effect of different nitrogen levels on the growth and yield



of Pea (Pisum sativum L.). Pakistan J. Biol. Sci., 4: 551—
553.

Amjad M, Ziaf, K, Igbal Q, Ahmad I, and M. A. Riaz
(2007). Effect of seed priming on seed vigor and salt
tolerance in hot pepper. Pak. J. Agri. Sci. 44(3):408-419.

Ara, J. A, Mahmud M. S, Ryad, F. Nur, S, Sarkar and M.
M. Islam. (2014). Response of seed yield contributing
characters and seed quality of rapeseed (Brassica
campestris L.) to Nitrogen and Boron. Applied Science
Reports. Available at: www.pscipub.com/ASR

Ashraf M and H. Rauf (2001). Inducing salt tolerance in
maize (Zea mays L.) through seed priming with chloride
salts, growth and ion transport at early growth stages. Acta
Physiol. Plant. 23:407-414.

Ashraf, M and M. R. Foolad (2005). Pre-sowing seed
treatment: A shogun approach to improve germination,
plant growth and crop yield under saline and non-saline
conditions. Advances in Agron. 88: 223-271.

Chaturvedi, 1. (2005). Effect of nitrogen fertilizer on
growth, yield and quality of hybrid rice (Oryza sativa).
Journal of Central European Agriculture 4: 611-618.

Daniel, 1. O. and M. O Ajala (2006). Probit modeling of
seed physiological deterioration in humid tropical seed
stores. Asset. 6: 47-53.

Daniel, 1. O. (2007). Longevity of maize (Zea may. L)
seeds during low input storage under ambient condition in
Southwestern Nigeria. J. Tropical Agric., 45: 42-48.S

Daniel, 1. O. (2009). Ex-situ biodiversity conservation
possibilities for low-cost seed gene bank operation in South
Western  Nigeria. Proceedings of the Humboldt
International Conference on biotechnology development
and threat of climate change in Africa, Obafemi Awolowo
Univ., lle-Ife, Osun State, Nigeria.

Dastanpoor, N, Fahimi, H, Shariati, M, Davazdahemami, S.
and S. M. M. Hashemi (2013). Effects of hydropriming on
seed germination and seedling growth in sage (Salvia
officinalis L.). African Journal of Biotechnology 12(11):
1223-1228.

Demir I, and Mavik. (2004). The effect of priming on
seedling emergence of differentially matured watermelon
(Citrullus lanatus (Thunb.) Matsum and Nakai) seeds.
Scientia Horticulturae 102: 467-473.

Demir, L, Ennis, S., Okyu, G. and S. Matthews (2005).
Vigour tests for predicting seedling emergence of
aubergine (Solanum melongena L.) seed lots. Seed Sci.
Technol. 2:481- 484.

Emery, (1987). Effects of different priming techniques on
seed invigoration and seedling establishment of lentil (Lens
culinaris Medik). Journal of Food, Agriculture &
Environment. 6(2): 222-226.

Ghassemi-Golezani K, Aliloo A.A, Valizadeh M and M.
Moghaddam (2008). Effects of different priming
techniques on seed invigoration and seedling establishment
of lentil (Lens culinaris Medik). Journal of Food,
Agriculture & Environment. 6(2): 222-226.

Gisbert C., J. Prohens and F. Nuez. (2011). Treatments for
Improving Seed Germination in Eggplant and Related
Species. Instituto de Conservacion Mejora de la
Agrodiversidad Valenciana Universidad Politécnica de
Valencia Camino de Vera 14, 46022 Valencia Spain.

Gul, N. 1, Jilami, M. S. and K. Waseem (2006). Effect of
split application of nitrogen levels on the quality and
quality parameter of pea (pisum sativum L.), International
Journal of Agriculture and Biology. 1560-8530/2006/08-2-
226-230.

Harris D., Joshi A., Khan P. A., Gothkar P. and P. S. Sodhi
(1999). On-farm seed priming in semi-arid agriculture
development and evaluation in maize, rice and chickpea in
India using participatory methods. Exp Agric 35:15-29.

Harris D., Raghuwanshi B. S., Gangwar J. S., Singh S. C. ,
Joshi K. D., Rashid A. and P. A. Hollington (2001).
Participatory evaluation by farmers of ‘on-farm’ seed
priming in wheat in India. Nepal and Pakistan Exp Agric
37:403-415.

Hussein, M. A, Thomas, T. G, and M. A. Riba (2001).
Effect of mineral fertilization on ribwort plantain (Plantago
lanceolata L.) yielding (in Polish). Acta Agrophysica.; 141:
637-647.

ISTA (2003). International Seed Testmg Association, ISTA
Handbook on Seedling Evaluation, 3 Ed.

Janmohammadil M. P., Dezfuli M. and F. Sharifzadeh
(2008). Seed invigoration techiques to improve germination
and early growth of inbred line of maize under salinity and
drought stress. Gen. Appl. plant physiology, special issue,
34 (3-4), 215-226.

Kaya M. D., Okcu G., Atak M., Tkili and Y. O. Kolsarict
(2006). Seed treatments to overcome salt and drought stress
during germination in sunflower (Helianthus annuus L.).
Europ J Agr 24:291-295.

Khalequzzaman, K. M., Rashid, M. M, Hasan, M. A and
M. A. Reza (2012). Effect of storage containers and storage
periods on the seed quality of French bean (Phaseolus
vugaris). Bangladesh J. Agril. Res. 37(2): 195-205.

Knowles T. C., Dooerge, T. A. and M. J. Ottman (1991).
Improved nitrogen management in irrigated durum wheat
using stem nitrate analysis: Il. Interception of nitrate-N
contents. Agron. J., 83:353-6

Ibrahim, M., Munira, M. K., Kabir, M. S., Islam A.K.M.S.
and M. M. U. Miah (2001). Seed germination and graft
compatibility of wild Solanum as rootstock of tomato.
Online J. Biol. Sci. 1:701-703.

Luzuriaga A. L., A. Escudero, and F. Perez-Garcia (2006).
Environmental maternal effects on seed morphology and
germination in Sinapis arvensis (Cruciferae).  Weed
Research. 46: 163-174.

Maity, R. J. A. Escudero, and M. J. Daly (200).
Management of Triumph barley for high quality on light
soils in Canterbury, New Zealand. New Zealand Journal of
Crop and Horticulture Science 21: 1-6.

Majesty Duru, Ugbogu Amadike and Amadi Benjamin
(2013). Effect of Solanum macrocarpon fruit on


http://www.pscipub.com/ASR

haematology, hepatic and renal function. Advances in
Biochemistry. 1(2): 28-32

McDonald, M. B, Black, M. and J. D. Bewley, (Eds.),
(2000). Seed priming, Seed Technology and Its Biological
Basis, Sheffield Academic Press, Sheffield, UK, 287-325.
Intl. J. Agron. Plant. Prod. 4 (3), 454-458.

Michaloic, Z., (1997). Effect of nitrogen-potassium
fertilizer application on the yield and chemical composition
of pea. Horticulture, 5: 179-88.

Mollafilabi, A. and H. Hosseini (2012). Effect of different
seed rates and nitrogen fertilizer on yield and yield
component of Calendula (Calendula officinalis). ISHS Acta
Horticulture 997: International symposium on medical and
Aromatic plant-SIPAM.

Musa A. M., Harris D., Johansen C. and J. Kumar (2001).
Short duration chickpea to replace fallow after aman rice:
the role of on-farm seed priming in the High Barind Tract
of Bangladesh. Exp. Agric. 37:509-521.

Oboh G., Ekperigin M. M. and M. |. Kazeem (2005).
"Nutritional and haemolytic properties of eggplants
(Solanum macrocarpon) leaves". Journal of Food
Composition and Analysis 18 (2-3): 153-60.

Ogutu M. O., Muasya R. and G. Ouma ( 2012) Effects of
nitrogen fetilizer applications in a bean — maize based
intercropping systems and locations on seed quality of
common bean in Western Kenya. Department of Seed Crop

and Horticultural Sciences. Kenya Agricultural Research
Institute. Pp. 205-210.

Oskouie, B. (2012). Effect of mother plant nitrogen
application on seed establishment of rapeseed.
International Journal of Agric. Science 2(5): 444-450.

Patade V. K, Bhargava S. and P. Suprasanna (2009).
Halopriming impacts tolerance to salt and PEG induced
drought stress in sugarcane. Agri. Ecosys. Environ. 134(1-
2):24-28.

Shashibhaskar, M. S., S. N. Vasudevan, M. B. Kurdikeri,
R. L. Ravikumar and N. Basavaraj, (2009). Influence of
seed pelleting on storability of tomato (Lycopersicum
esculentum Mill.). Karnataka J. Agric. Sci., 22(5): 1097-
1103.

Siddique, M .A. and P. B. Goodwin (2008). Seed vigour in
bean (Phaseolus vulgaris L. cv. Apollo) as influenced by
temperature and water regime during development and
maturation. Journal of Experimental Botany, 31: 313-328.

Uniyal, A.K., Bhatt, B.P. and N. P. Todaria (2011). Effect
of provenance variation on seed and seedling
characteristics of Grewia oppositifolia Roxb.: a promising
agroforestry tree-crop of Central Himalaya, India. Plant
Genetic resources Newsletter, 136: 47-53.

Warraich, E.A, Basra S. M. A, Ahmad, N, Ahmed, R and
M. Aftab (2002). Effect of nitrogen on grain quality and
vigour in wheat (Triticum aestivum L.). International
Journal of agriculture and Biology 4:517-520



