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Abstract: Tow field experiment were conducted during the two successive summer seasons of 2017- 2018 on
eggplant (Solanum melongena L). cv. Laala-2 as two experiments one on the nursery (to investigate the effect
of seed soaking at six hours in EM (Effective micro-organisms) and water hyacinth bio-fertilizer (WHB) using
three concentrations from 30, 60, 90% from both compounds), while the second as field experiment. The two
experiments were conducted at the Experimental Farm of Kaha Station, Qalubia Governorate, Egypt in clay soil.
The aim of the current experiment was to examine the effect of two rates from the recommended mineral NPK
of eggplant i.e.100% (as control) and 50%, as treatments whereas distribution in the main plots and four safety
materials, i.e. water (as control), EM (Effective micro-organisms) at 3ml/l and water hyacinth bio-fertilizer (WHB)
at1.5ml/L as foliar spray and their interactions which were arranged in the subplots and the influence of that
on the vegetative growth, yield and its components of eggplant. The results indicated that, all different seed
soaking treatments had highest values of all vegetative growth parameters, leaf chlorophyll concentration and
germination parameters of the seedling at the nursery compared with seedling produced without soaking
(control) or seeds soaked in water, it is notice that the using seed soaking in WHB 60% gave favorable
significant values on seedling growth and germination parameters compared with the other treatments.
Moreover, it noticed that in the field experiment the all treatments used, i.e. foliar spray by EM and WHB led
to increment in the vegetative growth parameters, total yield and its components in the two seasons compared
with the control, in addition the highest fruit yield (33.29 and35.51 ton/fed at the two successive seasons was
obtained from the treatment of No9 (soaking eggplant seed in WHB 60% + spraying plants by WHB at 1.5 ml/L)
comparing with the control which produced 27.08 and 27.38 ton/fed in the two seasons . The same treatment
produced the pest fruit quality and the concentration of K% and total phenols in the fruits.
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INTRODUCTION (glaucoma) and convergence insufficiency, as well as in

Eggplant (Solanum melongena L.) is a member of the phytonutrients i.e. nasunin and chlorogenic acid, which
Solanaceae family and grown in several world regions, it consider a free radical scavenger and potent antioxidant
mainly under hot climates which grown during summer that has been shown to safeguard cell membranes from
and autumn for local consumption and exportation in damage. Also, eggplant is a very good source of
Egypt. Although the planted area is not significant, for potassium, dietary fiber, copper, manganese and vitamin
cover its consumption whereas it is one of the most B6, folate, niacin and magnesium [3].
important public crops for the poor strata, so it is treated Mineral fertilizers application is essential for plant
as a patriotic diet in many other tropical and sub-tropical growth, development and yield productivity of eggplant.
countries, motivated by the demand for healthier and The  plants  need  nitrogen,  phosphor and potassium as
medicinal products by consumers [1]. Because its benefits a  certain  mineral  nutrients  to  grow  and  to produce
to patients suffering from raised intraocular pressure high yield, being required in the largest quantities and

heart diseases and arteriosccerosis [2]. Eggplant contains
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generally become deficient first in the soil. In this regard, fresh and dry weight of plant, also increased total
Devi et al. [4] obtained better fruit weight and fruit yield chlorophyll and total yield. Many investigators reported
of eggplant with the application of 120kg K O /ha. that EM foliar application illustrated beneficial effects on2

Moreover, many investigators reported that increasing growth, crop yield and quality of vegetables Daiss et al.
the amount of NPK-fertilizer caused an increase in the [16] on Swiss chard; Chantal et al. [17] on cabbage;
vegetative growth of eggplant, fruit yield and fruit quality Javaid and Bajwa [18] on mung bean; Ndona et al. [19]
Meniutiu, [5] and Balliu et al. [6]. Kehinde et al. [7] and Olle and Williams [20] on tomato.
showed that eggplant growth, yield and other shoot's Seed germination is considered an important step in
characteristics greatly increased by adding 200kg NPK/ha the development cycle of the plant. Seed priming is an
application. Also, Suge et al. [8] reported that increasing efficient method for increasing seed vigor and
NPK from 50% to 100% of the recommended rates synchronization of germination and in addition the growth
encouraged the vegetative growth of eggplant with more of seedlings of many crops under stressful conditions
fruit yield. In addition, Fouda and Abd-Elhamied [9] [21].
recorded that, vegetative growth parameters, yield, N, P, There are many types of seed priming, which it is a
K and chlorophyll content as well as fruits quality of technique where seeds are soaked in sugar solution,
eggplant as affected by application of NPK fertilization strengthens the antioxidant system and increases seed
there were a significantly increase with increasing rate of germination potential, resulting in an increased stress
NPK from 50 up to 100% of the recommended dose then tolerance in germinating seeds [22]. In hydro-priming
decreased with 150% NPK. However, the maintenance of technique which is a very important technique, only water
fertile soil does not come cheap. Fertilizers and other soil is used to prime the seeds where water penetrate freely
additives can be expensive, due to the higher costs of into seed caused rapid in germination, improved seed
shipping. It is vital farmers minimize costs wherever growth and uniform stand establishment in various crops
possible [10]. [23]. There are a lot of benefits derived from seed priming

Effective micro-organisms (EM) is a trade name for a particularly in all crops which included; faster emergence,
series  of  products  founded  and  developed  in the late more and uniform stands, less need to re-sow, more
of 1970’s by Japanese horticulturist scientist Dr. Teruo vigorous plants, drought tolerance, earlier flowering,
Higa. It is microbial inoculants which contain a wide earlier harvest maturity and higher seed yield of soybean
variety of beneficial and nonpathogenic of aerobic and [24]. Gonzales [25] soaked eggplant seeds in five vinegar
anaerobic  micro-organisms  (photosynthetic bacteria, concentration (10, 1, 0.1, 0.01 and 0.001%) and control.
lactic acid bacteria, yeast, actinomycetes and others The result showed that application of 0.001% vinegar
microorganisms), generally available in a liquid concentration showed significant effects in terms of
suspension produced through a natural process of percent germination and germination rate. Application of
fermentation  [11].  These combinations of beneficial 10% vinegar concentration has detrimental effect of
micro-organisms can synthesize useful substances i.e. eggplant seeds. Thus, application of vinegar with 0.001%
antimicrobial substances, bioactive substances, amino concentration is effective in germination eggplant seeds.
acids, vitamins, sugars, lactic acid, enzymes and Also, Neto et al. [26] found that soaking eggplant seeds
hormones, such substances had an important and in GA  at 750 mg L  increased seedling height, stem
effective role in promoting plant growth and root diameter, leaf area, root and shoot dry matter as well as,
development, increasing nutrients availability, nutrients increasing germination percentage. In this way pepper
uptake and the effective microflora in the rizosphere, seeds soaked in GA  at 600 or 900 mg/L and licorice
accelerating the decomposition of organic materials and extract at 50 or 70 g/L gave the highest values of all
suppressing soil borne diseases [12]. vegetative growth parameters and leaf chlorophyll

Also, EM can be applied to the seed before sowing concentration of the seedling at the nursery compared
as seed treatment, to the soil alone or combined with with  seedling  produced  without soaking (control) or
organic manures before sowing or applied to the soil seed  soaked  in  water [27]. Seed priming is considering
alone after sowing at any stages of plant growth and/or the method to improve germinations and uniform
foliar spraying [13, 14]. emergence of seedlings in the field conditions. Although

In this regard, El-Zeiny [15] reported that foliar spray it will improve the vigour and crop establishment and
with EM at rate of 2 or 4cm/L on tomato plants improve finally  enhance  the  yield.  It  is  a very low cost
plant growth expressed as plant height, number of hydration technique in which seeds are treated with
branches and leaf area. Meanwhile it increased average various  chemicals  or  sometimes  with  normal water also.

3
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After treating the seeds are re-dried and sowing in the MATERIALS AND METHODS
field. Seed priming is generally adopted for better crop
stand, germination and yield of various vegetable crops The present investigation was conducted during two
[28]. successive seasons of 2017 and 2018 on eggplant, which

Fermentation is a chemical process by using was divided into two studies parts;
molecules such as glucose is broken down anaerobically.
More broadly, the frothing results from the evolution of The First Study: Nursery Experiment: Seeds of eggplant
carbon dioxide gas, though this was not recognized until (Solanum melongena L. cv. Laala-2) were sown under
the 17  century. French chemist and microbiologist Louis plastic green house at the Experimental Farm of Kahath

Pasteur in the 19  century used the term fermentation in Station, Qalubia Governorate in the nursery at the firstth

a narrow sense to describe the changes brought about by week of April during both 2017 and 2018 seasons and
yeasts and other microorganisms growing in the absence received the natural agriculture practices for producing
of air (anaerobically); he also recognized that ethyl the seedlings. The experiment was carried out in complete
alcohol and carbon dioxide are not the only products of randomized block design with three replicates and eight
this process. The formulation and application of treatments of seeds soaking at six hours before sowing
fermented plant juices, a mixture which can improve soil using the following materials;
fertility and enhance growth. It is a mixture of chopped Without soaking (control).
plant shoots or leaves and molasses that is fermented for Seeds soaking in water.
a week or less and diluted to water. The mixture is then Seeds soaking in EM (Effective Microorganisms)
used as foliar fertilizer or drenched in to the soil [29, 30]. 30%.
As a natural growth enhancer - FPJ made from actively Seeds soaking in EM (Effective Microorganisms)
growing plant parts and fast growing plants may contain 60%.
natural growth hormones and mineralized nitrogen that Seeds soaking in EM (Effective Microorganisms)
promotes plant growth. There is no overdose on the use 90%.
of FPJ; it may be used liberally. However, the soil must be Seeds soaking in water hyacinth bio-fertilizer (WHB)
watered first before applying FPJ to avoid scorching of 30%.
the  roots. Fermented plant juice provides more nitrogen Seeds soaking in water hyacinth bio-fertilizer (WHB)
to plants and enhances the ability of plants to 60%.
photosynthesize better. It also gives additional Seeds soaking in water hyacinth bio-fertilizer (WHB)
phosphorus and helps plants absorb more phosphorus 90%.
from the soil. Hence, the use of FPJ could promote
vegetative growth and increase the volume and size of The data recorded on the seedlings from the first
crops. One form of organic material that is good to use is study:
liquid organic hyacinth fertilizer fermented by
Trichoderma  sp.  As  a  result  of  the  research by Growth Parameters of Eggplant Seedlings: Three
Apzani et al. [31] shows that the liquid organic fertilizer of seedlings were chosen randomly from each treatment in
hyacinth can increase lettuce growth. Apzani and the three replicates after 45 day (age of seedling
Wardhana [32] found that treated red onion with water transplanting) from sowing in order to determine the
hyacinth liquid organic fertilizer fermented Trichoderma following:
sp.  (LOF-FT)  increased  plant  height, leaves number, Seedling stem length (cm)-number of leaves /
plant fresh and dry weight as well as fresh tubers weight. seedling- seedling stem diameter (cm) - seedling TSS
At the end, farmers are able to obtain all the materials and seedling -fresh weight (g). 
equipment needed to cultivate IMO (indigenous
microorganisms) directly from their farms or source them Seedling Dry Weight (g): Seedling dried at 70°C till
locally [10]. constant weight and the dry weight of whole plant was

The aim of this study was to evaluate the effect of determined using the standard methods as illustrated by
using water hyacinth bio- fertilizer in the presence of EM A.O.A.C [33]. 
compound as foliar spray on eggplant and the reflect of
that on growth and fruit yield, as well as producing Seedling Leaf Area: The leaf area was calculated
organic production, in addition enhancing the fruit yield according to the following formula of Wallace and
with best quality. Munger [34]:
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Leaf area (cm ) = Leaves dry weight (gm) x disk area / Disk to avoid drift spray. The plants fertilized with two levels2

dry weight (gm). (50, 100%) of the recommended mineral fertilization i.e.,

Total leaf chlorophyll content was measured at in the main plots. In addition, twelve treatments as
fruiting stage using Minolta chlorophyll meter SPAD- 501 following:
as SPAD units.

Germination Parameters of Eggplant Seedlings: Seeds soaking in water.

Germination percentage (GP %) = (Number of at 60%.
germinated seeds / Total number of seeds) × 100, Seeds soaking in EM (Effective Microorganisms) at
according to Scott et al. [35]. 60%.
Germination rate (GR) = N1 x D1 + N2 x D2 + N3 x D3 Foliar spray with water hyacinth bio-fertilizer (WHB)
+ -------- / Total germinated seeds at 1.5ml/L.

where: N = Number of germinated seeds per day, D = 3 ml/L.
Number of days from the start of the count, according to T2+T5 (seeds soaking in water + foliar spray with
Scott et al. [35]. WHB at 1.5ml/L).

The germination index (GI) was calculated as described in at 3 ml/L).
the T3+T5 (seeds soaking in WHB at 60% + foliar spray

Association of Official Seed Analysts [36] by following T3+T6 (seeds soaking in WHB at60% + foliar spray
formula: with EM at 3 ml / L).
GI= No. of germinated seed / Days of first count+ T4+T5 (seeds soaking in EM at 60% + foliar spray
………… + No. of germinated seed/ Days of final count with WHB at 1.5ml/L).
4- Co-efficient of Germination Velocity (CGV %) = 100 × T4+T6 (seeds soaking in EM at 60% + foliar spray
Ni / Ni Ti with EM at 3 ml / L).

where: Ni = Number of germinated seeds per day, Ti = Plants were sprayed four times with aqueous solution
Number of days from the start of the count, according to of the used materials; the first spray was conducted at
Peyman and Yousef [37]. flowering stage (40 days from transplanting) whereas the

The Second Study intervals.
Field Experiment: After 45 day from seeds sowing
healthy seedling were selected and transplanted at the Preparation  of  the  Water   Hyacinth   Bio-Fertilizer:
Experimental Farm of Kaha Station, Qalubia Governorate. Mix water  (10L),  molasses (1kg) and micro-organism
Soil was clay in texture with 7.5 pH, 3.47 EC m mhos, (1kg; take the 5  cm deep next any tree from the soil most
1.23% organic matters, 113 ppm N, 49 ppm P and 103 ppm active and containing beneficial micro-organisms as their
K (average two seasons). A split plot design system with roots contain a high amount of sugar. These sugars
three replicates was adopted twenty four treatments, i.e., attract bacterial-dominated microbes and nematodes [38]
the combination among two levels from the recommended and stir in one direction in bucket, then add the chopped
mineral fertilization (50% and 100%) were distributed in weeds (water hyacinth weed) and continue stir in one
the main plots. In addition, aqueous extract of the two direction. Set the bucket in a semi-sunny area for 15 days
nutrients bio-fertilizers [EM (Effective Microorganisms at until ferment and dilute the concoction (30ml/20L) for
3ml/L) and water hyacinth bio-fertilizer (WHB) at1.5ml/L] direct foliar application. Chemical analysis of water
and the control (without any addition) which was hyacinth bio- fertilizer used in this study are presented in
arranged in the sub plots. The plot area was 8.4m  and Table (1), which was analyzed in General authority for the2

includes  3  ridges  each  of  0.7m width and 4.0m length. agricultural budget fund, Ministry of Agriculture and
A  guard  row  was  left between each  experimental  unit Land Reclamation.

130 kg N + 90 kg K O + 60 kg P O  which were distributed2 2 5

Without soaking (control).

Seeds soaking in water hyacinth bio-fertilizer (WHB)

Foliar spray with EM (Effective Microorganisms) at

T2+T6 (seeds soaking in water + foliar spray with EM

with WHB at 1.5ml/L).

second, third and fourth sprays were performed 15 days

th



Am-Euras. J. Agric. & Environ. Sci., 20 (6): 399-412, 2020

403

Table 1: Chemical analysis of water hyacinth bio-fertilizer.
EC (mlmos) pH N% P% K% Ca% Mg% Pb% Phenols% Amino acids Cytokinines
8.74 4.240 1.600 1.000 0.160 0.824 0.002 0.000 0.062 0.300 0.004

The other agricultural practices were followed Phosphorus and potassium were determined in dry
according to the recommendation for eggplant. fruit on the basis of dry weight according to the

The data recorded on the results obtained from the methods  described  by  Olsen  and  Sommers  [39]
second study. and Jackson [40], respectively.

Vegetative Growth Parameters: Three plants were taken Denis reagent [41].
randomly from every treatment in the three: replicates at
flowering stage (after 75 days from transplanting) in order Statistical Analysis: Data obtained from the two
to determine the following: experiments were subjected to the proper analysis of

Plant length (the length of main stem cm), stem for nursery and field experiment respectively) as described
diameter, leaves number/plant and no. of. brunches/ by Snedecor and Cochran [42] using M. stat program.
plant Averages between treatments were differentiated by
Dry weight (g/plant): A random sample of three using LSD at 5% level of probability in the two seasons.
plants from each plot was taken and dried at 70°C till
constant weight and the dry weight of whole plant RESULTS AND DISCUSSION
was determined using the standard methods as
illustrated by A.O.A.C [33]. The First Study:

The  leaf  area was calculated at fruiting stage after Vegetative Growth: Vegetative growth characters of
100 days from transplanting from the fourth upper leaves seedlings determined at seedling transplanting stage as
were taken according to the following formula of Wallace stem length (cm), stem diameter (cm), number of leaves,
and Munger [34]: fresh weight , dry weight, leaf area (cm ) and seedling leaf

Leaf area (cm ) = Leaves dry weight (gm) x disk area / Disk in the nursery are shown in Table (2) the data revealed2

dry weight (gm) that, all different seed soaking treatments i.e., seeds

Total Fruit Yield and its Components: Plant fruit yield Microorganisms) 30% (T3); seeds soaking in EM
(Kg), early fruit yield (ton/fed) as the first to fifth pickings, (Effective Microorganisms) 60% (T4), seeds soaking in
total fruit yield (ton/fed). EM (Effective Microorganisms) 90% (T5), seeds soaking

in water hyacinth bio-fertilizer (WHB) 30% (T6); seeds
The Physical Characters of Eggplant Fruits: Five soaking in water hyacinth bio-fertilizer (WHB) 60% (T7);
eggplant fruits were chosen randomly from each plot from seeds  soaking  in  water hyacinth bio-fertilizer (WHB)
the second picking to determine the following data: 90% (T8) recorded the highest values of all obvious

Fruit length (cm), fruit diameter (cm), average fruit weight without any soaking (control), it is noticed that using
(g). seed soaking in WHB at 60% (T7) gave the favorable

Dry matter percent in fruit 100 g from fruits was taken leaf chlorophyll concentration on both growing seasons
and dried at 70 Cº till constant weight and the dry weight and fresh weight on the second season. This increment
was determined. might be due to the presence of macro nutrients, amino

The Fruit Chemical Properties: increase in the first season by using seed soaking in EM
Total leaf chlorophyll content was measured at 60% (T5). This might be due to the presence of
fruiting stage (at 75 days after transplanting) from the combinations of beneficial micro-organisms can
fourth upper leaves using Minolta chlorophyll meter synthesize useful substances i.e. antimicrobial
SPAD- 501 as SPAD units. substances,  bioactive  substances, amino acids, vitamins,

Phenolic content was measured using the Folin-

variance (complete randomized block and split-plot design

Nursery Experiment:

2

chlorophyll concentration of eggplant seedling as grown

soaking in water (T2); seeds soaking in EM (Effective

characters compared with the treatment of using seeds

significant  values  of  seedling  dry  weight,  leaf  area,

acids and cytokinines as shown in Table (1). Whereas it
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Table 2: Effect of seed soaking in liquid water hyacinth bio-fertilizer and micro-organisms (EM) on vegetative growth and leaf chlorophyll concentration of
eggplant seedling during the two seasons of 2017 and 2018

Stem seedling Number of Fresh seedling Dry seedling Seedling leaf Seedling leaf
Seedling length (cm) diameter (cm) Leaves/ seedling weight (g) weight (g) area (cm ) chlorophyll SPAD2

-------------------------- ------------------- -------------------- ------------------ ------------------ -------------------- -----------------------
Treatments 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
T1 10.89 10.00 0.20 0.20 4.00 3.67 2.47 2.87 0.21 0.20 115.07 110.69 35.18 35.6
T2 13.11 13.17 0.20 0.21 4.33 4.71 3.63 3.10 0.25 0.30 100.94 105.86 37.76 37.11
T3 10.91 10.83 0.19 0.19 4.00 4.52 3.63 3.57 0.24 0.25 107.35 110.28 37.82 37.92
T4 10.94 11.00 0.20 0.23 4.67 4.33 3.67 3.53 0.25 0.27 108.67 108.78 38.27 38.91
T5 9.99 10.00 0.19 0.18 3.67 4.00 3.40 3.10 0.23 0.24 100.79 110.11 35.42 35.01
T6 11.50 11.17 0.20 0.19 4.00 3.67 3.17 3.43 0.25 0.26 111.79 116.14 40.11 42.00
T7 11.50 11.17 0.20 0.21 4.33 4.33 3.43 3.57 0.31 0.31 112.58 117.15 44.05 43.81
T8 9.83 9.67 0.19 0.19 4.00 4.00 3.20 3.07 0.25 0.25 111.35 114.69 37.41 38.52
L.S.D at 5 % level 0.65 1.15 N.S N.S 0.17 0.18 0.34 0.28 0.01 0.01 6.44 4.07 0.19 0.59
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in EM (Effective Microorganisms)  30%;  T4:  Seeds  soaking  in EM
(Effective Microorganisms) 60%; T5: Seeds soaking in EM (Effective Microorganisms) 90%; T6: Seeds soaking in water hyacinth bio-fertilizer (WHB) 30%;
T7: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T8: Seeds soaking in water hyacinth bio-fertilizer (WHB) 90%

Table 3: Effect of seed soaking in liquid water hyacinth bio - fertilizer and micro - organisms (EM) on germination parameters and TSS of eggplant seedling
during the two seasons of 2017 and 2018

G% GR (day) GI CGV% TSS
------------------------ ----------------------- ------------------------ ----------------------- ----------------------

Treatments 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
T1 89.29 86.57 9.19 9.45 16.36 16.45 3.84 3.77 4.90 5.00
T2 86.43 86.19 9.09 9.63 17.38 18.75 4.05 4.17 4.90 4.80
T3 91.43 91.57 11.23 11.89 14.21 15.80 4.08 3.90 4.80 4.60
T4 92.56 95.45 14.98 14.79 14.36 15.98 4.29 4.31 5.20 5.40
T5 85.71 89.91 14.55 14.59 8.19 8.54 3.56 3.68 4.60 4.20
T6 92.14 93.11 12.77 13.22 12.18 13.46 4.24 4.29 5.00 5.40
T7 96.14 96.00 14.77 14.81 13.47 13.70 4.32 4.41 5.40 5.80
T8 91.00 92.17 15.15 14.34 9.19 9.25 3.97 3.87 5.00 4.80
L.S.D at 5 % level 1.62 1.24 0.56 0.55 0.17 0.06 0.15 0.17 0.16 0.18
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in EM (Effective Microorganisms) 30%; T4: Seeds soaking in EM (Effective
Microorganisms) 60%;T5: Seeds soaking in EM (Effective Microorganisms) 90%; T6: Seeds soaking in water hyacinth bio-fertilizer (WHB) 30%; T7: Seeds
soaking in water hyacinth bio-fertilizer (WHB) 60%; T8: Seeds soaking in water hyacinth bio-fertilizer (WHB) 90%

sugars, lactic acid, enzymes and hormones, such increased significantly germination index (GI) on both
substances had an important and effective role in growing seasons. In the same data Gonzales [25] soaked
promoting plant growth and root development [12]. eggplant seeds with five vinegar concentration (10, 1, 0.1,

Concerning to seedling stem diameter all different 0.01 and 0.001%) and a control. Thus, application of
seed soaking treatments had no significant effect while vinegar with 0.001% concentration is effective in
seed soaking in water increased seedling stem length and germination of eggplant seeds. Also, Neto et al. [26]
number of leaves on both growing seasons [28]. found that soaking eggplant seeds in GA3 at 750 mg L

Germination Parameters: As shown in Table (3) is the method to improve germinations and uniform
eggplant seeds soaked in WHB 60% (T7) gave the emergence of seedlings in field conditions. It is a very low
highest  values   of   germination   percentage   (GP  %), cost hydration technique in which seeds are treated with
co-efficient of germination velocity (CGV %), TSS on both various chemicals or sometimes with normal water also.
growing seasons and Germination rate (GR) on the second Seed priming is generally adopted for better germination
season while it increased significantly on the first season of various vegetable crops [28]. This increment might be
by soaking seeds in WHB 90%. Concerning to soak due to the presence of macro nutrients, amino acids and
eggplant seeds in water, EM and WHB at30 and 60% cytokinines as shown in Table (1).

1

increased germination percentage. Finally, Seed priming
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Table (4a): Effect of fertilization levels, seeds soaking and foliar spray by WHB and EM on vegetative growth and leaf chlorophyll concentration of eggplant at 75 days after transplanting during
the two seasons of 2017 and 2018

Plant length (cm) No. of leaves/ Plant No. of. brunches/ plant Stem diameter (cm) Dry weight g/plant)) Leaf area (cm ) Leaf chlorophyll SPAD2

---------------------- ------------------------ -------------------------- ------------------------ ------------------------- ------------------------ ----------------------------------
Treatments 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

Fertilization levels

100% (cont) 77.67 79.64 264.89 288.77 24.25 25.34 2.12 2.32 193.19 207.80 1405.80 1456.00 57.11 58.03
50% 71.65 74.79 258.42 284.75 19.56 20.81 1.81 1.86 157.51 176.77 1354.10 1383.40 55.55 56.39
L.S.D at 5 % level 0.41 0.21 4.14 2.73 1.28 0.87 0.21 0.05 1.76 1.80 6.00 8.28 N.S 0.41

Soaked seeds and foliar spray

T1 69.32 74.09 180.50 193.50 17.38 18.37 1.79 1.90 123.15 130.00 1309.90 1325.80 55.05 55.78
T2 68.29 72.19 187.50 206.00 15.69 18.92 1.8 2.07 134.30 157.06 1332.80 1381.60 51.65 53.47
T3 76.74 78.72 270.50 294.07 21.99 22.27 1.90 2.12 212.83 226.10 1352.00 1367.50 54.84 56.04
T4 66.21 68.65 269.50 289.50 22.52 24.00 1.78 1.95 193.56 209.79 1339.30 1347.50 54.40 55.50
T5 82.33 84.12 290.50 300.00 24.19 25.35 2.32 2.39 171.12 201.34 1474.00 1501.10 55.72 57.62
T6 77.82 79.50 238.00 256.50 19.76 22.26 1.97 2.05 139.90 158.90 1340.80 1344.80 54.77 54.18
T7 81.79 82.88  305.75 325.55 24.17 25.19 1.91 1.95 181.25 213.85 1394.60 1420.70 57.73 58.44
T8 72.25 73.11  249.50 276.50 24.24 25.11 1.79 1.81 162.60 172.75 1244.20 1289.40 56.05 56.85
T9 83.67 86.27  330.00 344.00 26.07 26.81 2.38 2.54 219.50 238.45 1625.80 1804.40 61.80 62.60
T10 82.29 83.93  256.00 319.50 23.37 24.12 1.68 1.82 200.80 206.08 1430.70 1484.90 57.10 58.20
T11 75.07 78.90  282.34 309.00 21.72 22.26 2.18 2.41 186.65 201.95 1497.40 1517.80 58.95 58.29
T12 60.17 64.24  279.75 327.00 21.76 22.24 2.00 2.12 178.55 191.15 1217.70 1251.30 57.91 59.59
L.S.D at 5 % level 0.48 0.91 8.31 8.59 0.74 1.14 0.08 0.09 7.46 8.74 8.03 10.23 1.83 0.98

T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM (Effective Microorganisms) 60%; T5: Foliar
spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms); T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6

The Second Study parameters Apzani et al. [31] on lettuce, Apzani and
Field Experiment Wardhana [32] on onion and Mal et al. [28] on various
Vegetative Growth Parameter vegetable crops.
Effect of Mineral Fertilization Levels: Data in Table (4a)
illustrate that, the plants showed best growth attributes, Effect  of  the  Interaction   Between  Mineral
i.e., plant length, number of leaves/plant, number of Fertilization  Levels,  Seeds Soaking and Spray with
branches/plant, stem diameter, plant dry weight and leaf WHB and EM: Data in Table (4b) show that, the plants
area in both growing seasons as well as, leaf chlorophyll fertilized  by  100  %  of  the  recommendation  rate of
concentration in the second season only by fertilizing NPK and soaked the seeds in WHB 60% + sprayed the
with the level of 100% of the recommended mineral rate. plants  by  WHB1.5  ml/L  (T9)  increased plant length,
In this regard Meniutiu, [5] on eggplant; Balliu et al. [6] stem  diameter,  leaves  number,  branches  number  and
on pepper; Kehinde et al. [7]; Suge et al. [8] and Fouda leaf area  of  foliage  per  plant    in   both  growing
and Abd-Elhamied [9] on eggplant indicated that season. On the other hand according to plant dry weight
increasing the amount of NPK-fertilizer caused an increase the best treatment was soaked the seeds in WHB 60 %
in the vegetative growth. (T3) and fertilization by 100 % of the mineral

Effect of Seeds Soaking and Foliar Spray with WHB and season.
EM: As shown in Table (4a) all studied plant growth
parameters, i.e., plant length, number of leaves, number of Physical Fruit Characters
branches/plant, stem diameter; leaf area and dry weight of Effect of Mineral Fertilization Levels: Data in Table (5a)
foliage per plant were significantly increased by all revealed  that  fertilizing eggplant plants with100% from
treatments  compared  to the control. Soaking eggplant the recommended rate of NPK increased significantly
seeds  in  WHB  60%  +  spraying the plants by WHB at average of fruit weight and the dry weight of 100g,
1.5 ml/L (T9) gave the highest values of all growth whereas  fertilizing  with  100%  increased   fruit  length
parameters followed by soaking eggplant seeds in EM and diameter but did not reach to the significant level,
and spraying the plants by WHB at 1.5 ml/L for stem these results were true in both growing seasons. It can
diameter/plant, leaf area/plant and leaf chlorophyll say that these treatments as shown in Table (4a) showed
concentration, then followed by spraying the plants by obvious,  increasing  in  plant  growth  which that reflect
WHB  at 1.5 ml/L (T3) for plant length and branches on yield and its components. The same trend was
number/plant, these results were true in both growing obtained by Meniutiu [5] on eggplant; Balliu et al. [6] on
seasons. Many investigators reported that using liquid pepper; Kehinde et al. [7]; Suge et al. [8] and Fouda and
organic fertilizer of hyacinth can increase growth Abd-Elhamied [9] on eggplant.

recommended fertilization treatment in both growing
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Table (4b): Effect of the interaction between fertilization levels, seeds soaking and foliar spray with WHB and EM on vegetative growth and leaf chlorophyll concentration of eggplant at 75
days after transplanting during the two seasons of 2017 and 2018 

Plant length (cm) No. of .leaves/Plant No. of. brunches/ plant Stem diameter (cm) Dry weight g/plant)) Leaf area (cm ) Leaf chlorophyll SPAD2

---------------------- ------------------------ -------------------------- ------------------------ ------------------------- ------------------------ ----------------------------------
Treatments 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

100% T1 71.13 75.00  200.00  210.00 21.81 22.50 1.94 2.10 138.00  145.40 1356.90  1373.80 56.73 57.03
T2 71.50 73.17 204.00  219.00 18.25 19.08 1.90 2.33 152.80  189.42 1384.70  1451.20 54.47 55.10
T3 82.67 83.33 273.00  293.14 21.98 23.25 2.00 2.40 240.94  252.50 1373.10  1383.80 56.15 57.20
T4 67.75 69.00 278.00  296.00 24.60 26.75 1.90 2.10 219.32  245.38 1354.10  1364.00 54.35 55.40
T5 85.15 87.10 300.00 305.00 28.08 28.56 2.64 2.80 168.60  211.09 1596.80  1632.30 56.20 58.03
T6 78.97 80.50 200.00 225.00 19.15 22.01 2.17 2.30 145.40  159.10 1326.20  1333.40 54.78 56.10
T7 84.90 86.25 319.50 341.10 27.00 28.33 1.96 2.00 226.30  230.90 1433.80  1475.20 58.74 58.77
T8 77.17 77.21 247.00 278.00 28.73 29.08 1.80 1.80 207.90  211.20 1137.10  1247.50 56.60 57.30
T9 86.25 89.03 360.00 364.00 29.63 30.13 2.65 2.83 247.40 254.70 1632.60  1860.00 62.50 63.90
T10 84.67 86.83 235.00 298.00 27.99 29.25 1.80 2.00 214.90 218.97 1433.60  1475.20 58.10 58.70
T11 76.17 79.11 266.67 292.00 21.68 22.44 2.45 2.81 183.50 192.40 1622.90  1650.90 57.89 58.40
T12 65.67 69.17 295.50 344.00 22.13 22.67 2.20 2.40 173.20 182.60 1217.70  1225.00 58.84 60.37

50% T1 67.50 73.17 161.00 177.00 12.94 14.25 1.65 1.70 108.30 114.60 1262.90  1277.80 53.36 54.53
T2 65.08 71.20 171.00 193.00 13.13 18.75 1.74 1.80 115.80 124.70 1281.00  1312.00 48.83 51.83
T3 70.80 74.11 268.00 295.00 21.99 21.29 1.80 1.84 184.73 199.70 1331.00  1351.20 53.53 54.88
T4 64.67 68.30 261.00 283.00 20.44 21.25 1.66 1.79 167.80 174.20 1324.50  1331.00 54.54 55.60
T5 79.50 81.13 281.00 295.00 20.31 22.13 2.00 1.98 173.63 191.60 1351.20  1369.90 55.23 57.20
T6 76.67 78.50 276.00 288.00 20.38 22.50 1.77 1.80 134.40 158.70 1355.50  1356.20 54.75 52.25
T7 78.67 79.50 292.00 310.00 21.35 22.04 1.85 1.90 136.20 196.80 1355.40  1366.20 56.72 58.10
T8 67.33 69.00 252.00 275.00 19.75 21.13 1.79 1.81 117.30 134.30 1351.20  1331.40 55.50 56.39
T9 81.08 83.50 300.00 324.00 22.50 23.49 2.11 2.24 191.60 222.20 1619.00  1748.90 61.10 61.30
T10 79.90 81.03 277.00 341.00 18.75 18.99 1.56 1.64 186.70 193.20 1427.80  1494.60 56.10 57.70
T11 73.97 78.69 298.00 326.00 21.75 22.08 1.90 2.00 189.80 211.50 1371.90  1384.70 60.00 58.17
T12 54.67 59.30 264.00 310.00 21.38 21.80 1.80 1.84 183.90 199.70 1217.70  1277.60 56.97 58.80

L.S.D at 5 % level 0.23 0.45 4.13 4.26 0.37 0.57 0.03 0.04 3.70 4.34 3.98 5.08 0.91 0.49

\ T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM (Effective Microorganisms) 60%; T5: Foliar
spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms); T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6

Table 5a: Effect of fertilization levels, seeds soaking and foliar spray with natural extracts (WHB and EM) on the physical characters of eggplant fruits during
the two seasons of 2017 and 2018

Fruit length (cm) Fruit diameter (cm) Average fruit weight (g) Dry matter %
--------------------------- --------------------------- ---------------------------- -----------------------------

Treatments 2017 2018 2017 2018 2017 2018 2017 2018

Fertilization levels

100% (cont) 11.82 12.27 2.55 2.74 8.69 9.09 42.13 43.55
50% 11.75 12.02 2.51 2.65 7.98 8.33 40.95 42.15
L.S.D at 5 % level N.S N.S N.S N.S 0.23 0.74 1.04 0.41

Soaked seeds and foliar spray

T1 9.99 10.77 2.18 2.28 6.79 7.93 38.44 40.78
T2 11.05 11.87 2.51 2.59 7.85 8.22 39.69 42.16
T3 12.35 12.63 2.54 2.76 8.57 9.12 41.46 43.18
T4 11.63 12.05 2.37 2.71 8.29 8.46 41.15 41.43
T5 12.44 12.78 2.91 2.87 9.21 9.37 43.79 44.30
T6 11.85 12.06 2.30 2.38 8.55 8.69 35.17 36.33
T7 12.78 12.99 2.61 2.78 8.66 8.93 42.69 44.26
T8 11.87 11.92 2.44 2.61 8.45 8.68 40.32 41.88
T9 12.84 13.06 2.98 3.35 9.79 10.35 46.85 48.04
T10 11.85 12.17 2.40 2.54 8.28 8.56 44.69 46.25
T11 11.43 11.89 2.66 2.79 7.80 7.84 42.31 43.41
T12 11.36 11.57 2.44 2.71 7.84 8.45  41.90 42.24

L.S.D at 5 % level 0.86 0.79 N.S 0.51 0.56 0.74 1.02 1.21

T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM
(Effective Microorganisms) 60%; T5: Foliar spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms);
T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6
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Table 5b: Effect of the interaction between fertilization levels, seeds soaking and foliar spray WHB and EM on physical characters of eggplant fruits during
the two seasons of 2017 and 2018

Fruit length (cm) Fruit diameter (cm) Average fruit weight (g) Dry matter %
--------------------------- --------------------------- ---------------------------- -----------------------------

Treatments 2017 2018 2017 2018 2017 2018 2017 2018
100% T1 9.51 10.80 2.22 2.28 6.67 8.33 39.58 42.02

T2 11.48 12.63 2.47 2.58 8.59 8.77 39.78 43.07
T3 12.44 12.80 2.55 2.68 9.01 9.21 42.24 44.42
T4 11.87 12.63 2.39 2.74 8.76 8.82 41.18 41.68
T5 12.48 12.75 2.82 2.93 9.92 10.40 45.08 45.50
T6 11.44 11.80 2.33 2.40 8.66 8.76 36.24 36.38
T7 12.88 13.08 2.70 2.85 9.13 9.42 43.69 44.88
T8 11.60 11.44 2.17 2.28 8.84 9.13 41.00 42.53
T9 12.88 13.20 3.13 3.50 9.98 10.39 47.25 48.82
T10 12.42 12.67 2.64 2.85 8.39 8.74 45.18 47.02
T11 11.44 11.78 2.76 2.86 7.95 7.72 42.44 43.73
T12 11.36 11.64 2.45 2.92 8.46 9.41 41.90 42.59

50% T1 10.48 10.74 2.14 2.27 6.91 7.53 37.30 39.54
T2 10.62 11.10 2.55 2.60 7.11 7.66 39.60 41.24
T3 12.26 12.46 2.54 2.84 8.12 9.02 40.68 41.94
T4 11.38 11.47 2.35 2.68 7.82 8.09 41.12 41.18
T5 12.40 12.80 3.01 2.81 8.49 8.34 42.50 43.10
T6 12.26 12.31 2.27 2.35 8.44 8.61 34.10 36.28
T7 12.67 12.89 2.52 2.70 8.19 8.44 41.70 43.64
T8 12.14 12.40 2.71 2.93 8.05 8.22 39.64 41.23
T9 12.80 12.92 2.82 3.20 9.60 10.30 46.44 47.25
T10 11.27 11.67 2.16 2.22 8.16 8.37 44.19 45.48
T11 11.41 12.00 2.56 2.71 7.65 7.95 42.18 43.09
T12 11.35 11.49 2.44 2.50 7.22 7.48 41.90 41.88

L.S.D at 5 % level N.S N.S N.S N.S 0.28 0.32 N.S N.S
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM
(Effective Microorganisms) 60% T5: Foliar spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms);
T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6

Effect of Seeds Soaking and Foliar Spray with WHB and and  90%)  and  foliar  spray  by  EM  at 3 ml/L and
EM: The obtained results in Table (5a) showed some WHB1.5 ml/L increased physical characteristics of
enhancing  of  physical  characteristics  in eggplant i.e. eggplant fruit i.e. fruit length, fruit diameter and the dry
fruit length, fruit diameter (in the second season only), weight of 100g but did not reach to 5% level of
fruit weight and the dry weight of 100g. The data significance in the two growing seasons. Regarding to
illustrated that, as in general all treatments especially fruit weight it increased significantly when eggplant
soaking eggplant seeds in WHB at 60% + spraying the plants fertilized by 100 % of the recommended rate of NPK
plants by WHB at 1.5 ml/L (T9) gave the highest values of and soaked seeds in WHB 60% + sprayed the plants by
all  mentioned  physical  characteristics  of eggplant fruit WHB1.5 ml/L (T9), these results were true in both growing
in both growing seasons. Many investigators reported seasons.
that  using  WHB  as  soaking or spraying plants caused
an  increase  in  fruit  quality  as  for EM Daiss et al. [16] Yield and its Components
on Swiss chard; Chantal et al. [17] on cabbage; Javaid Effect of Mineral Fertilization Levels: Data in Table (6a)
and Bajwa [18] on mung bean; Ndona et al. [19] on as  general  show   that  fertilizing  eggplant  plants
tomato; Olle and Williams [20], regarding to liquid with100 % from the recommended rate of NPK increased
biorganic fertilizer of hyacinth Apzani and Wardhana [32] early  fruit  yield,  fruit yield/plant and total fruit yield,
on red onion. these results were true in both growing seasons. It can

Effect  of  the  Interaction   Between  Mineral obvious increasing in plant growth which that reflect on
Fertilization Levels, Seeds Soaking and Foliar Spray yield and its components. The same trend was obtained
with WHB and EM: As shown in Table (5b) the by Meniutiu [5] on eggplant; Balliu et al. [6] on pepper;
interaction between mineral fertilization levels (100 and Kehinde  et  al.  [7];  Suge  et  al.  [8]  and  Fouda and
50%),  seeds  soaking in (water, EM and WHB at 30, 60 Abd-Elhamied [9] on eggplant.

say that these treatments as shown in Table (4a) showed
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Table 6a: Effect of the interaction between fertilization levels, seeds soaking and foliar spray with WHB and EM on eggplant fruit yield and its components
during the two seasons of 2017 and 2018

Fruit yield/plant Kg Early fruit yield Ton/fed Total fruit yield Ton/fed
---------------------------------- ------------------------------------- ----------------------------------------

Treatments 2017 2018 2017 2018 2017 2018
Fertilization levels

100% (cont) 3.07 3.39 10.64 11.02 29.58 30.82
50% 2.38 2.54 9.85 10.25 28.62 29.68
L.S.D at 5 % level 0.10  0.13 0.04 0.46 0.82 0.83

Soaked seeds and foliar spray
T1 2.20 2.29 8.29 8.27 25.63 26.57
T2 2.17 2.51 8.06 8.86 25.54 26.53
T3 3.07 3.30 10.29 10.59 29.65 31.46
T4 2.88 2.94 9.77 9.97 27.42 28.92
T5 2.74 2.85 10.24 10.93 31.59 32.25
T6 2.68 3.10 9.85 10.54 29.33 30.19
T7 2.43 2.84 10.83 10.95 28.59 29.54
T8 2.31 2.67 10.78 11.15 27.17 27.88
T9 3.39 3.82 11.75 12.41 32.74 34.35
T10 2.83 2.86 10.85 11.28 30.69 31.04
T11 3.08 3.13 11.27 11.39 31.12 32.31
T12 2.96 3.25 10.99 11.31 29.72 32.00
L.S.D at 5 % level 0.08 0.10 0.07 0.47 1.03 1.00
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM
(Effective Microorganisms) 60%; 
T5: Foliar spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms); T7: T2+T5; T8: T2+T6; T9:
T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6

Table 6b: Effect of the interaction between fertilization levels, seeds soaking and foliar spray with WHB and EM on eggplant fruit yield and its components
during the two seasons of 2017 and 2018

Fruit yield/plant Kg Early fruit yield Ton/fed Total fruit yield Ton/fed
---------------------------------- ------------------------------------- ----------------------------------------

Treatments 2017 2018 2017 2018 2017 2018
100% T1 2.45 2.50 8.30 8.24 27.08 27.38

T2 2.24 2.84 7.83 8.29 25.75 26.98
T3 3.52 3.96 10.01 10.29 30.18 31.72
T4 3.22 3.25 9.39 9.43 25.97 27.87
T5 2.90 3.02 11.37 11.88 32.42 32.63
T6 3.02 3.63 10.83 11.63 29.84 30.23
T7 2.64 3.11 10.87 11.03 30.29 32.83
T8 2.42 2.82 10.85 11.45 27.76 27.45
T9 4.05 4.73 12.52 13.81 33.29 35.51
T10 3.04 3.07 11.98 12.26 30.83 31.29
T11 3.79 3.92 12.03 12.06 31.40 33.45
T12 3.56 3.79 11.70 11.89 30.09 32.50

50% T1 1.95 2.08 8.28 8.30 24.17 25.75
T2 2.09 2.17 8.28 9.43 25.33 26.07
T3 2.61 2.64 10.56 10.88 29.12 31.19
T4 2.53 2.62 10.14 10.50 28.87 29.97
T5  2.58 2.68 9.10 9.98 30.75 31.87
T6  2.34 2.57 8.86 9.44 28.81 30.15
T7  2.23 2.57 10.79 10.86 26.89 26.24
T8  2.20 2.51 10.71 10.85 26.57 28.31
T9  2.73 2.90 10.98 11.01 32.19 33.19
T10  2.61 2.64 9.71 10.29 30.55 30.78
T11  2.36 2.33 10.51 10.73 30.83 31.17
T12  2.36 2.71 10.29 10.73 29.35 31.50

L.S.D at 5 % level 0.04 0.05 0.04 0.23 0.51 0.50
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM
(Effective Microorganisms) 60% T5: Foliar spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms);
T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6
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Effect of Seeds Soaking and Foliar Spray with WHB and These results agreements with those obtained by El-Zeiny
EM: Data in Table (6a) noticed that, the highest values of [15] on tomato plants; Daiss et al.[16] on Swiss chard;
yield fruits kg/plant, early fruit yield and total fruit yield Chantal et al. [17] on cabbage; Javaid and Bajwa [18] on
ton/fed were recorded the highest values (32.74 and 34.35 mung bean; Ndona et al., [19] on tomato; Olle and
ton/fed in the two seasons, respectively) by soaking Williams [20]; for spraying plants by EM. According to
eggplant seeds in WHB 60% + spraying the plants by use liquid organic hyacinth fertilizer increased the volume,
WHB at 1.5 ml/L (T9) followed by soaking eggplant seeds size and fresh tubers weight of red onion Apzani and
in EM 60% + spraying the plants by WHB at 1.5 ml/L Wardhana, [32].
(T11) which gave 31.12 and 32.31 ton /fed in the two
seasons, respectively as for early yield ton/fed in both Effect of the Interaction Between Mineral Fertilization
growing seasons and yield fruits kg/plant in the first Levels, Seeds Soaking and Foliar Spray with WHB and
season but in the second season was followed by soaking EM: The obtained data in Table (6b) revealed that,
eggplant seeds in EM60% (T3). Regarding to the total soaking eggplant seeds in WHB 60% + spraying the
yield it gave the favorite result with T9 ( seeds soaking in plants by WHB at 1.5 ml/L (T9) and fertilized the plants by
WHB 60% + spraying the plants by WHB at 1.5 ml/L) , i.e. 100% of the mineral recommended fertilization treatment
the increment which reached to 77.35% and 78.28% at the increased early fruit yield, total fruit yield ton/fed and fruit
two seasons comparing with the control (without yield kg/plant. Moreover, the data indicated that were the
treating); followed by soaked seeds in EM60% in the first best treatment generally then followed by soaking
season and soaking eggplant seeds in WHB60%+ eggplant seeds in EM 60% + spraying the plants by WHB
spraying the plants by EM at 3ml/L ml/L (T10). 1.5ml/L (T11) for fruit yield kg/plant in two growing

The positive effect of applying WHB or EM could be seasons and early yield in the first season, on the other
expected because its have favorable conditions for hand it followed by soaking eggplant seeds in WHB
increasing  eggplant  vegetative  growth as shown in 60%+ spraying the plants by EM 3ml/L. Whereas the
Table (4a) Moreover, its considered as a valuable source increment reached to 32.74 and 34.53 ton/fed. at the two
of highest concentration from N, P and K as shown in seasons comparing with the control (without treating)
Table (1) macronutrients such as phosphorus, nitrogen which produced 25.63 and 26.57 ton/fed at the two
and   potassium    that    are   essential  for  plant  nutrition. seasons respectively.

Table 7a: Effect of fertilization levels, seeds soaking and foliar spray with natural extracts (WHB and EM) on chemical properties of eggplant fruits during the
two seasons of 2017 and 2018

P% %K Total phenols
---------------------------------- ------------------------------------ ---------------------------------------

Treatments 2017 2018 2017 2018 2017 2018
Fertilization levels

100% (cont) 0.54 0.55 3.79 3.93 0.14 0.14
50% 0.49 0.52 3.39 3.42 0.12 0.13
L.S.D at 5 % level N.S N.S 0.04 0.08 0.003 0.006

Soaked seeds and foliar spray
T1 0.39 0.41 3.39 3.43 0.08 0.08
T2 0.36 0.36 3.42 3.46 0.08 0.09
T3 0.50 0.51 3.73 4.11 0.13 0.14
T4 0.46 0.49 3.51 3.77 0.12 0.13
T5 0.57 0.59 3.81 3.87 0.15 0.16
T6 0.57 0.58 3.49 3.53 0.12 0.13
T7 0.48 0.52 3.58 3.62 0.13 0.13
T8 0.46 0.44 3.59 3.60 0.11 0.12
T9 0.71 0.73 3.87 3.91 0.19 0.19
T10 0.57 0.59 3.66 3.73 0.16 0.17
T11 0.54 0.56 3.69 3.77 0.15 0.16
T12 0.59 0.61 3.28 3.32 0.13 0.14
L.S.D at 5 % level 0.09 0.10 0.07 0.23 0.008 0.005
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM
(Effective Microorganisms) 60%; T5: Foliar spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms);
T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6
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Table 7b: Effect of the interaction between fertilization levels, seeds soaking and foliar spray WHB and EM on chemical properties of eggplant fruits during
the two seasons of 2017 and 2018

P% K Total phenols
---------------------------------- ------------------------------------ ---------------------------------------

Treatments 2017 2018 2017 2018 2017 2018
100% T1 0.41 0.42 3.66 3.71 0.08 0.08

T2 0.33 0.33 3.71 3.76 0.09 0.09
T3 0.51 0.51 3.83 4.58 0.14 0.14
T4 0.42 0.44 3.76 4.21 0.12 0.13
T5 0.58 0.60 3.89 3.98 0.16 0.17
T6 0.59 0.61 3.74 3.77 0.12 0.13
T7 0.51 0.52 3.89 3.91 0.13 0.14
T8 0.46 0.40 3.85 3.89 0.12 0.13
T9 0.84 0.85 4.00 4.06 0.20 0.21
T10 0.62 0.63 3.80 3.93 0.17 0.18
T11 0.55 0.56 3.91 4.03 0.17 0.18
T12 0.63 0.65 3.30 3.36 0.14 0.15

50% T1 0.39 0.39 3.11 3.14 0.08 0.08
T2 0.38 0.39 3.14 3.17 0.08 0.09
T3 0.49 0.49 3.63 3.65 0.13 0.14
T4 0.49 0.54 3.26 3.33 0.12 0.13
T5 0.57 0.58 3.73 3.75 0.14 0.15
T6 0.54 0.56 3.24 3.29 0.12 0.13
T7 0.45 0.52 3.27 3.34 0.12 0.12
T8 0.46 0.42 3.33 3.32 0.10 0.12
T9 0.58 0.60 3.74 3.75 0.19 0.19
T10 0.51 0.55 3.43 3.52 0.15 0.16
T11 0.52 0.56 3.48 3.50 0.14 0.15
T12 0.56 0.57 3.26 3.29 0.13 0.14

L.S.D at 5 % level N.S N.S 0.03 0.12 0.004 0.002
T1: Without soaking (control); T2: Seeds soaking in water; T3: Seeds soaking in water hyacinth bio-fertilizer (WHB) 60%; T4: Seeds soaking in EM
(Effective Microorganisms) 60% T5: Foliar spray with water hyacinth bio-fertilizer (WHB) 1.5ml/L; T6: Foliar spray with EM (Effective Microorganisms);
T7: T2+T5; T8: T2+T6; T9: T3+T5; T10: T3+T6; T11: T4+T5; T12: T4+T6

Fruit Chemical Properties Effect of the Interaction Between Mineral Fertilization
Effect   of   Mineral   Fertilization   Levels:   Data  in Levels, Seeds Soaking and Foliar Spray with WHB and
Table  (7a) revealed that, fertilizing eggplant plants EM:  Data  in  Table  (7b) show that, plants fertilized by
with100 % from the recommended rate of NPK increased 100 % from the recommended rate of NPK and T9
concentration of K% and total phenols. While the (Soaking eggplant seeds in WHB 60% + spraying the
concentration of P% in the fruits was not affected by plants by WHB at 1.5 ml/L) followed by T10 (Soaking
increase of mineral fertilization levels. These results were eggplant seeds in WHB 60% + spraying the plants by EM
true for K% only in both growing seasons. These results at3ml/L) which gave the highest values of chemical
agreements with those obtained by Fouda and Abd- properties i.e., K% and total phenols. On the other hand
Elhamied [9]. P% was not affected by soaking and spraying treatments

Effect of Seeds Soaking and Foliar Spray with WHB and
EM: As shown in Table (7a) all fruit chemical properties, REFERENCES
i.e., P%, K% and total phenols were significantly
increased by all treatments compared to the control. 1. Filgueira, F.A.R., 2000. Novo manual de olericultura.
Soaking eggplant seeds in WHB 60% + spraying the Agrotecnologia moderna na produção e
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in the both growing seasons.
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