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Abstract

This study was conducted on the eggplant (Solanum melongena L.) at a private nursery in, Akhmim city,
Sohag, Egypt located at 26° 34’ 0" N, 31° 45’ 0” E. During the two successive winter seasons of 2019
and 2020, to evaluate the responses of the eggplant seeds’ emergence, seedlings growth, that growing in
modified growth media by using some organic wastes. 0.0, 5, 10 and 15 % of Moringa wastes were
added to traditional media on a weight basis and 0.0, 15, 30 and 45 % of broccoli wastes also were
added to traditional media on a weight basis. The experiment was laid out as a Completely Randomize
Design with three replications. Results related to germination percentage %, mean germination time,
total chlorophyll content, seedling height (cm), stem thickness (mm) and seedling fresh and dry weight g
revealed that, positively significant effects of partially replacement of traditional growing media with
organic alternatives i.e. moringa and broccoli wastes. Among different combinations of mixtures
growing medium, traditional media (peatmoss/vermiculite 1:1) plus moringa wastes on a weight basis
85:15 (T.) respectively, or by adding broccoli wastes on a weight basis 70:30 (Ts) respectively, were the
best selection compared to the control treatment and the other combination mixtures.
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1. Introduction

Currently, vegetable production systems
have been changed to improve yield and
quality, leading to an improvement in
sustainability. In horticultural cultivation,
one of the most important sectors is the
seedling production in nurseries. In the
past, horticultural  seedlings  were
produced directly by farmers. Nowadays,
industria-lized nurseries provide seedlings
characterized by a uniform growth and an
early and contemporaneous development.
In addition, consumer concern about the
impact of food production on the
environment is driving an increased
demand for organic vegetables with a
consequent increase of agricultural land
cultivated by organic or modern
agriculture methods. Hence, there is a
need to produce high-quality seedlings
suitable to be cultivated both in
conventional and in organic farming
systems. Growing media management, for
improving seedling quality of traditional
and organic horticultural crops, remains
largely unexploited. Seedling production
is an important step that influences crop
yield in vegetable production systems.
The growing media play a critical role in
the propagation of vegetable seedlings in
nurseries and greenhouses because they
provide water, air, nutrients and also
support plants. To enhance uniform
germination and seedling development in
vegetable production systems, it is
important to use growing medium with
appropriate  physical and chemical
properties. A variety of growing media
produced from different sources are used
in the production of vegetables worldwide
(Mathowa et al., 2016). Some are natural

in origin and others are produced
artificially in factories (Bhat et al., 2013;
Olle et al., 2012; Verdonck et al., 1982).
Growing media used in the production of
seedlings in nurseries include organic
materials such as peat, tree bark, compost,
coconut fiber, vermicompost, rice hush
ash or inorganic materials such as perlite
or vermiculite (Grunert et al., 2008; Nair
et al., 2011; Vaughn et al., 2011). These
growing substrates consist of either a
single component or mixtures which
support plants by providing water, air and
nutrients (Abad et al., 2002; Bilderback et
al., 2005; Olaria et al., 2016; Oagile et
al., 2016; Yilmaz et al., 2014). The main
goal of mixing materials in specific
proportions is to eliminate the problems
that may arise by combining the superior
properties of materials. For example, the
water-holding capacity can be increased
by using inorganic and organic media at
certain ratios which eliminate problems
related to nutrition (Albaho et al., 2009;
Gutierrez et al., 2012; Johnson, 2010).
However, different growing media vary
greatly in composition, particle size, pH,
aeration and ability to hold water and
nutrients (Oagile et al., 2016). An eligible
growth media must provide a secure
growth substrate, enough nutrients and
water, and permit oxygen absorbed by the
roots as well as gas exchange freely
through the growth media mixtures (Tam
and Wang, 2015). They should preferably
have organic sources which are more
easily returned to nature and be relatively
inexpensive or available to reduce
production costs (Delshad et al., 2011).
Also, they should be by-products of other
industries or agricultural production
systems which are produced, and their
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cycling can decrease costs or help in
environmental sustainability. A good
growing media provides sufficient
anchorage or support to the plant, serves
as a reservoir for nutrients and water,
allows oxygen to diffuse to the roots and
permits gaseous exchange between the
roots and growth media. Nurseries use
various growing media in the production
of transplants, and the quality of growth
media may also be defined in terms of its
feasibility for the intended use and
according to the climatic condition of the
production area (Hasandokht and Nosrati

2010; Schmilewski 2009). For this
reason, a wide number of chemical,
physical, biological, and economic

characteristics of the constituents must be
considered when developing media
formulations (Schmile-wski, 2009). A
successful growth media must perform
under practical conditions and constraints
equal or better as a commercially
available standard to be accepted by
growers. They suggested that any new
material should be tested in a commercial
context before conducting detailed studies
on the performance of Barraett et al.
(2016). The testing of different kinds of
agro-industrial by-products, to obtain
alternative materials and fertilizers for
agricultural productions, were
investigated by several researchers
(Antén et al., 2012; Gruda., 2009). Using
waste material and plant remains in
commercial transplants production has the
benefits of reducing negative impacts on
the  environment for  uncontrolled
harvesting of peat, the accumulation of
waste and has economic advantages of
lower cost compared to other common
growth media (Youssefian et al., 2009).

Therefore, exploration of the localized
formula for matrix with easily taken
material and low price has received
widespread attention at home and abroad
(Jeong 2001; Hummel et al., 2000).
Studies showed that solid wastes from
agricultural ~ farming and  breeding
industry could be used as high value-
added matrix and formulated as
composite substrates which achieved
certain physicochemical property
standards to replace coir and peat and to
be used for vegetables’ tray seedling
cultivation. Many studies also showed
that some materials, such as cottonseed
hull, saw dust, carbonized rice hull, a
sugar residue, sludge and waste material,
etc., could be used for matrix of seedling
cultivation (Lin et al., 2011). Thus, the
aim of this study is to evaluate the
partially substitution of peat moss in
growing media and its effects on eggplant
crop seedlings production.

2. Materials and methods

2.1 Experimental site

The experiment was performed on
eggplant  (Solanum  melongena L.),
pepper (Capsicum annum L.) and tomato
(Solanum  lycopersicum L.) at a private
nursery in Akhmim city, Sohag, Egypt
located at 26°34'0"N,31°45'0"E
during the two successive winter seasons
of 2019 and 2020, to evaluate the
partially substitution of peat moss in
growing media and its effects on
eggplant crop seedlings production.
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2.2 Experimental materials
2.2.1 Plant material

Three solanaceae crops were conducted

for the present investigation i.e.,
eggplant, Solanum melongena L.,
(GALINE F; importer, World of

Agriculture & Veterinary Co-Wavco /
Egypt, Thailand).

2.2.2 Growth media materials

At the beginning of the experiment, raw
materials required to form the growth
media for Solanaceae crop seedlings
were collected from different sources.
Peatmoss were purchased from the

Azhar University, Assuit Egypt, and then
cleaned, air dried and crushed into small
pieces.

2.2.3 Composition of growth media

Four combinations on a weight basis
were prepared for each waste material.
The suggested combinations and the
percentage of each substrate are as shown
in Tables (1) and (2). The growth media
include different combinations of one
mineral component, vermiculite (V) and
for tow organic components moringa
waste (MW) and broccoli waste (BW) at
different ratios on a weight basis
compared to the traditional media (TM,

commercial market. Moreover, moringa  enriched peat moss) as a control
and broccoli wastes was collected from treatment (C) (peatmoss: vermiculite
the farm of the faculty of agriculture, Al-  1:1).
Table (1): Percentage of components used in preparing the treatments.
No. of treatment Traditional peatmoss media | Moringa wastes | Total (%)
T1 100 ---- 100
T2 95 5 100
T3 90 10 100
Ty 85 15 100
Table (2): Percentage of components used in preparing the treatments.
No. of treatment Traditional peatmoss media | Broccoli wastes | Total (%)
T1 100 --- 100
T2 85 15 100
T3 70 30 100
T4 55 45 100

2.2.4 Experimental design

Greenhouse study was conducted in
winter of 2019 and 2020 to evaluate the
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suitability and efficient of new growth
media for growing the eggplant seedlings
and compare them to commercial media.
A randomized complete block design and
four treatments were carried out with
three replicates and seven measurements
per replication were practiced.

2.2.5 Eggplant seeds emergency

In the greenhouse, the seeds were sowed
in Styrofoam seed trays (38 cm wide x
66 cm length x 7 cm depth) consist of
209 cells (2 x 2 cm) which were filled
with  different the growth media
treatments, then one seed was planted in
each cell. Seed Trays ere irrigated with
tap water then covered with black plastic
sheet for 5 days. Seed trays were
randomly  distributed  within  the
experiment and rotated once a week until
the end of the experiment. The seedlings
were irrigated with distilled water
equally for all treatments according to
their demand for water. The nutrient
solution was prepared and used during
the  transplants’  growth  period.
Throughout the growth period of
eggplant transplants all general practices
such as the irrigation rate, temperature,
humidity, pest control as well as spraying
with fertilizers or protection for all
treatments were similar. The average
temperature of day and night was 20 and
15 °C respectively.

2.2.6 Data collection and analysis

After one day from planting, the data of

main germination traits were recorded
and then calculated based on the
published work of Dawood and Azooz
(2019) which adopted by Ranal et al.
(2009) as the following:

Number of germinated seeds

Germinability % = Total number of seeds x 100
k
k
Mean germination time = n;t;/ Z n;
i=1
i=1
Where ti: time of the germination

beginning to the i observation (day or
h); ni: the number of seeds germinated in
the time i (It indicates the number of
germinated seeds correspondent to the i™
observation, not cumulative number), k:
the end of germination, St: standard
deviation of the germination time and t:
mean germination time.

After 35 days from planting or when the
plants reached to the size of commercial
transplants, data recorded for each
replication on twenty-five seedlings in
the middle of each tray such as total
chlorophyll content, seedling height
(cm), stem thickness (mm) and seedlings
fresh and dry weights g (dry weight was
determined after oven drying at 70 °C for
48 h).

2.2.7 Statistical analysis

Data were subjected to the statistical
analysis of ANOVA, and the entries
means were compared according to the
least significant differences (LSD) at 5%
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levels, as reported by Gomez and Gomez
(1984). All statistical analysis was

3. Results

The effects of different media on
germination traits i.e. germinability
percentage % and mean germination time
are summarized in Tables (3) and (4).
According to the results of statistical
analysis, there  were  significant
differences at p <0.05 level between the
media in respect of the germination ratio
% and mean germination time in
eggplant seeds. The positively trend for
germination ratio and mean germination
time was observed in T4 at mixtures with
moringa and T3 at mixtures with broccoli

performed with MCTAT
software.

computer

media in the first and second sowing date
respectively. On the other hand, the
lowest germination ratio and mean
germination time was determined in Ti
(control treatment) media. highest
relative leaf chlorophyll content values
were observed in mixture media 15 + 85
% of moringa wastes and traditional
peatmoss media, respectively (T4) or 30
+ 70 % of broccoli wastes and traditional
peatmoss media (T3), respectively in both
sowing dates. Chlorophyll level gives an
indirect estimate of the nutrient status,
since most of the nitrogen is incorporated
to the leaf chlorophyll (Table 5).

Table (3): Germinability percentages as affected by different studied growth
media mixtures content for eggplant seedlings.

Treatment - 2019 - - 2020 =
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means ()

T1 96.0 86.9 91.1 93.9 89.9 91.9
T2 96.4 914 93.9 93.9 91.9 92.9
T3 95.4 92.4 93.9 95.0 92.3 93.7
Ty 96.9 90.9 93.9 96.3 90.6 93.5
Means (b) 96.18 90.2 94.8 91.2
LSD a=1.18 b=144 ab=1.386 a=1.58 b=1.67 ab=1.02

Table (4): Mean germination time as affected by different studied growth

media mixtures content for eggplant seedlings.

Treatment - 201 - : 2020 :
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means ()
T1 7.75 7.84 7.79 7.36 7.78 7.57
T, 6.94 5.24 6.09 6.43 5.74 6.09
T3 5.94 5.20 5.57 5.99 5.19 5.59
T4 4.87 6.56 5.72 4.32 6.76 5.54
Means (b) 6.38 6.21 6.03 6.37
LSD a=0.72 b=0.03 ab=0.89 a=0.65 b=0.02 ab=04
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Table (5): Chlorophyll content as affected by different studied growth media

mixtures content for eggplant seedlings.

Treatment - 2 - 2 2020 =
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means (a)
T1 40.93 41.07 41.00 40.47 41.03 40.75
T2 41.90 43.80 42.85 45.10 44.40 44.75
Ts 46.20 47.07 46.64 46.30 47.73 47.02
T4 48.66 38.63 43.65 48.40 34.60 41.50
Means (b) 44.42 42.64 45.07 41.94
LSD a=1.67 b=1.38 ab=3.35 a=1.17 b=1.57 ab= 2.6

Data related to seedling height and stem
thickness shows that the growing media
T4 in mixtures with moringa wastes and
Tz in mixtures with broccoli wastes gave
the highest values of eggplant seedling
height and stem thickness. The shortest
and the thinnest seedlings were observed
in control treatment Ti (peatmoss:
vermiculite 1:1) (Tables 6 and 7). The

shoot fresh and dry weights in the
medium treatment (with moringa wases
“T4” and with broccoli wases “T3”) had
positive impact compared with some
other mixtures medium (Tables 8 and 9).
Eggplant seedlings that grown in the
traditional media (T1), seem to be the
lowest seedlings fresh and dry weight g
than the other mixtures media.

Table (6): Seedling height (cm) as affected by different studied growth media

mixtures content for eggplant seedlings.

Treatment - 2019 - - AU =
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means (a)
T1 14.00 15.03 14.52 15.17 13.40 14.29
T2 14.33 15.93 15.13 16.67 14.33 15.05
T3 15.00 19.50 17.25 17.00 17.67 17.36
T4 19.68 15.33 1751 19.67 12.33 16.0
Means (b) 15.75 16.45 17.13 14.43
LSD a=0.83 b=0.57 ab=1.63 a=0.73 b=1.04 ab=1.5

Table (7): Stem thickness (mm) as affected by different studied growth media

mixtures content for eggplant seedlings.

Treatment - 2019 - - 202y :
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means (a)
T1 2.33 2.56 2.45 242 2.39 241
T2 2.55 294 2.75 2.76 2.74 2.75
Ts 2.98 3.03 3.01 3.00 2.99 2.99
T4 3.04 2.20 2.62 3.10 231 2.71
Means (b) 2.73 2.68 2.82 2.61
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| LSD

a=0.22 b=0.04 ab=0.38

|

a= 0.05 b=0.07 ab=0.09

Table (8): Fresh weight (g) as affected by different studied growth media

mixtures content for eggplant seedlings.

Treatment - 2 - 2 2020 =
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means (a)
T1 2.37 2.44 241 2.48 2.65 2.57
T2 2.73 2.93 2.83 3.49 3.16 3.34
T3 3.90 4.10 4.00 4.52 4.35 4.44
T4 4.79 2.44 3.62 4.85 2.52 3.69
Means (b) 3.45 2.98 3.84 3.17
LSD a=0.31 b=0.56 ab=0.7 a=0.17 b=0.24 ab=10.34

Table (9): Dry weight (g) as affected by different studied growth media mixtures

content for eggplant seedlings.

Treatment 7 20 7 n 2020 n
Moringa | Broccoli | Means (a) | Moringa | Broccoli | Means (a)
T 0.19 013 0.16 0.19 0.14 0.17
T, 031 0.25 0.28 0.37 0.22 0.30
Ts 0.44 0.49 0.47 0.48 0.49 0.49
T4 0.50 0.28 0.39 0.54 0.24 0.39
Means (b) 0.36 0.29 0.40 0.27
LSD a=0.02 b=0.03 ab=0.04 a=0.01 b=0.04 ab=0.08
4. Discussion advantages in the management of both

Agriculture is the main source of
providing food for human in terms of
food security. Nowadays, the agriculture
is faced with many problems such as
affected by diseases lead to reduce yield
and production. Also, there are many
problems related to soil such as soil born
pest, lack of fertile soil and water
shortage. The problems in agricultural
land use such as soil exhaustion, pest
infestation or chemical interference are
increasing greatly, nematode, heavy to
handle and shipping to labor, weeds, and
pathogens due to intensive cropping,
injudicious application of pesticides or
continuous monoculture (Asaduzzaman et
al., 2013). It can provide several major

plant nutrition and plant protection, with
prevent and make the solution for those
problems; there are many methods which
can use organic and inorganic material,
growing  media  influences  seed
germination and succeeding emergence
and growth of seedlings in a nursery
(Baiyeri and Mbah, 2006). In this regard,
soilless culture can avoid problems with
monoculture of plants in the same land for
years (Alan, 1990). Usually peat moss
characterized by low number of plant
pathogens and weed seeds, which
diminishes the risk of introduction of
dissemination of soil-based pests (Reedy
2005). And it is a reservoir of moisture
and plant nutrients (Grower, 1987). In
addition, it influences the performance of
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seedling before they are transplanted in
the field such as perlite, peat moss,
vermiculite, rock wool, coconut coir,
pelleted clay (Sevgican, 1999). According
to Bilderback et al. (2005), the purpose of
using those media is to provide enough
nutrient for growing plant on it. In the
present work, four mixtures growing
medium have been used to compare
between each media which one of these
will have the more impact on eggplant
seedling under greenhouse condition. The
results reveal that seedling production of
eggplant in modified traditional peatmoss
media caused a significant increase in
germinability percentage, mean
germination time and vegetative growth
as well as total chlorophyll content. The
highest germination percentage, mean
germination time, total chlorophyll
content, seedling height, seedling stem
thickness and seedling fresh and dry
weight were observed, whereas peatmoss
and traditional media were used in
equivalent ratio (15:85) (T4) or when,
broccoli wastes and traditional media
were used in equivalent ratio (30:70) (Ts).
Our results were in line with various
scientists, such as, Riaz et al. (2008),
advocated use of different growing media
for zinnia and suggested physical and
chemical properties of media, like,
structure, texture, pH, as well as, nitrogen,
phosphorus and potassium, as a dominant
factor for the growth and development of
plant. Furthermore, Ahmad et al. (2012)
suggested that incorporation of rice hulls
and press mud in traditional substrates
improved the growth and quality indices
and increased flower yield of Rosa hybrid
L. cvs. ‘Kardinal’, ‘Anjlique’ and ‘Gold
Medal’. Results in this investigation
revealed that, the increase in the amount

of Moringa wastes added to the peatmoss
media leads to an increase in the length of
seedlings. Meanwhile, the increase in the
amount of broccoli waste for more than
30% of the volume of the peatmoss media
leads to a decrease in the length of
seedlings at all Solanaceae crops under
studies. There are reports that olive-mills
waste composts could be used as
replacement for peat in growing media.
According to Urlic et al. (2015), they
should be used in a rate not higher than
50% for Brassicas and not higher than
25% for lettuce and endive transplant
production. Meantime, Ceglie et al.
(2011) reports that treatments with 20%
olive pomace compost showed the best
performances of tomato seedlings, while
45% could be considered as the upper
limits for producing satisfactory tomato
seedlings. Similarly, grape-vinecompost
can also be used in tomato transplant
production in a rate of up to 40%
(Kritsotakis and Kabourakis, 2011). The
physical and chemical properties of
different organic substrates are unique;
therefore, each substrate should be
characterized prior to partial replacement
of container substrate to optimize plant
growth. Atiyeh et al. (2001) and Subler et
al. (1998) reported the incorporation of 5
and 10 %, respectively, vermicompost
into container media improved growth of
tomato transplants. Both Atiyeh et al.
(2000) and Herrera et al. (2008) reported
30 % replacement of commercial mix
with vermicompost and municipal solid
waste, respectively, enhanced tomato
plant growth while greater amounts
decreased plant growth. In studies by
Lazcano et al. (2009) and Danaher et al.
(2011), substitution of C50 % container

mix with alternative soilless substrates
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improved tomato transplant growth.
Jahromi et al. (2012) reported commercial
mix replaced with C60 % compost
outperformed the peat-based substrate
even though EC concentrations exceeded
35 mS cmt The process of
vermicomposting tends to result in higher
levels of plant availability of most
nutrients than does the conventional
composting  process.  Therefore, its
presence in compost mixtures stimulates
plant growth. Thus, a higher dry matter
per plant and a higher relative growth rate
was found by Babaj et al. (2009) and
Arouiee et al. (2009) in tomato seedlings
growing in a mixture of vermicompost
with commercial peat (up to 50%,
vol:vol). Improved transplant quality in
peppers and eggplants (up to 20%,
vol:vol), but not in tomato transplant was
also reported by (Paul and Metzger,
2015). plant response to different
substrates is strictly related to the tested
species and also depends on the materials
used and on the proportions in the
mixtures and it is very complex to
establish the most suitable materials and
especially, the best proportions to obtain
good results concerning plant growth and
productivity (Ceglie et al., 2015). The use
of compost into substrates in different
ratios may cause some problems as a
consequence of its high salt content,
unsuitable physical properties (water
holding capacity, aeration etc.), heavy
metal toxicity and variable quality and
composition (Chrysargyris et al., 2013;
Fascella, 2015). Thus, examining the
impact of municipal solid waste compost
(MSWC) mixed with conventional peat
substrates at various ratios, as a growth
medium in the nursery production of
melon (Chrysargyris et al., 2013) found

that seed emergence enhanced when low
MSWC content (< 30%) was used while
increased MSWC content  (>60%)
reduced (up to 80%) emergence and
delayed up to 6 days the emergence time.
Under nursery conditions, addition of
MSWC (especially in content greater than
30%) reduced leaf numbers produced,
seedling fresh weight (and dry matter
content), chlorophyll and total carotenoids
content.  In  similar  experiments,
(Chrysargyris, 2017) found that addition
of > 30% MSWC reduced pepper
seedling height, leaf number and fresh
weight, while leaf chlorophyll and total
carotenoids content decreased in > 60%
MSWC into the peat, and (Papamichalaki
et al., 2014) found that low content (15%
to 30%) of MSWC may act as an
alternative  substitute for peat in
watermelon seedling production.

5. Conclusion

The exploitation of organic wastes and
the 3R (reduce, reuse, and recycle)
tendency of wastes have become of great
interest and attractive due to the possible
use of waste derived from industrial
sectors for mineral application and/or soil
improvement in agriculture. Greener and
sustainable agriculture is promoting the
peat savings restoration, and alternative
growing media are searched for use in
nurseries. Moringa and broccoli wastes is
an auspicious alternative, which reflected
the scope of the present study, to partial
peat replacement for eggplant seedling
production. The moringa and broccoli
wastes-based media increased  the
germination traits and the seedling growth
characteristics for the eggplant. Replacing
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the traditional media at a rate of 15% with
moringa waste or 30% with broccoli
waste represents the optimal mixture for
the production of eggplant seedlings.
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