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ABSTRACT

This study investigated the effects of foliar spraying with NPK, organic fertilizers, and seaweed
extract on 2-month-old seedlings of Coratina and Aggizi Shame olive cultivars, to improve vegetative
growth and reduce the tending time of transplants in the nursery. Growth parameters, minerals
and photosynthetic pigment contents were measured. The trials were carried out in greenhouse of
Horticulture Research Institute (HRI) during 2020/2021 and 2021/2022 seasons. The experiment
was arranged using a completely randomized design. The results on the response of Coratina
transplants to spraying NPK alone indicated significantly increases in the plant height and root
length of transplants. However, the foliar application with compost tea (CT) + NPK increased the
contents of chlorophyll-a and total carbohydrates. Treating cv. Coratina with foliar application of
seaweed (SWE) combined with NPK greatly enhanced the root length and increased the number
of lateral branches/plant as well as the contents of N, P, chlorophyll-b, and carotenoids.
Furthermore, Aggizi Shame olive transplants which received a foliar application with
vermicompost tea (VCT) + NPK showed the tallest transplants and the longest roots. However,
the treatment of SWE+NPK achieved the highest number of lateral branches/transplant, and the
highest contents of K, chlorophyll-a,-b and carbohydrate in the leaves of the two olive cvs.
(Coratina and Aggizi Shame). The present investigation proved that either SWE or VCT in
combination with NPK could be used as a foliar application for improving the growth of olive
transplants successfully.
Keywords: Olive- Compost tea - Vermicompost tea- Seaweed extract- Vegetative growth and chemical
constituents.

INTRODUCTION

The olive tree (Olea europaea L. family climatic requirements of olive trees, around
Oleaceae) is an evergreen long-lived tree; it 95% of the total area is cultivated in the
is an economically important fruit tree Mediterranean basin concentrate (Rediam,
because of its fruit and oil. It is one of the 2020).
oldest cultivated trees, and is widely Olive seedlings are characterized by
distributed in many areas of the world. The slow growth in nurseries compared to other
Mediterranean region is its native habitat. fruit transplants. This requires their stay for
Olive is adapted to extremely conditions, a longer period in the nurseries in order to
can thrive and produce in new reclaimed be ready for cultivation in the sustainable
areas where other crops can’t grow. Olive place. Thereupon, they need nourishment to
areas are increased rapidly in Egypt, it is enhance their growth by spraying with
capable of persisting in most the negative minerals and organic fertilizers that ensure
effect of drought and salinity. The olive tree prompt delivery of many essential elements,
is perennial evergreen tree has great in a form that can be absorbed by the leaves,
socioeconomic  importance  for many especially in the early stages of transplant
countries (Arenas-Castro et al., 2020 and life (Hassan, 2017). Nowadays, many
Langgut et al., 2019). Olive trees cover advanced countries are changing their
approximately  10.5 million  hectares policies of agriculture to reduce or ban
worldwide (FAOSTAT, 2020). Due to the chemical products (Adnan & Anjum, 2021).
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The applications of fertilizers can be done to
crops by soil and foliar yet foliar application
is simple and affordable and environment
friendly (Toor et al., 2020and Adnan et al.,
2020). Some authors have reported the use
of foliar fertilization and bio stimulants on
olive trees improved vegetative growth
characteristics (Mahmoud et al.,, 2017,
Zouari et al., 2021). Intensified olive
orchard management involves higher use of
fertilizers, particularly nitrogen, phosphorus,
and potassium. While nutrient deficiencies
can hinder production, over-fertilization
may decrease yields and oil quality, and lead
to environmental issues and higher
production costs (Carranca et al., 2018 and
Zipori et al., 2020).

Therefore, significant attention has been
directed toward alternative fertilizers,
including bio-fertilizers, in the Middle East.
Combining  bio-fertilizers  with  NPK
fertilizers is seen as an optimal approach to
reduce chemical fertilizer wuse while
sustaining soil health with minimal negative
impacts. (Palm et al., 2001). Bio-fertilizers
are considered as eco-friendly way to
sustainable agriculture. They positively
affect plant growth and vyield, reduce the
negative effects of chemical fertilizers and
minimize. Organic matter (e.g., manure,
compost) and cover crops are widely used as
substitutes for mineral fertilizers, offering
added benefits to soil properties that can
enhance the sustainability of olive orchards
(Zipori et al.,, 2020). Shaban and Nasab,
(2015) sated that compost tea is used for its
beneficial effect on plants, and high quality
compost tea contains high microbiological
activity, and dilution of the tea prior to foliar
application may reduce the nutrients and
microbial population. On the other side,
According to Zaccardelli et al. (2018),
compost tea is an organic liquid derived
from extracting water through quality
compost. It contains beneficial
microorganisms and compounds that help
protect and enhance plant growth.
Additionally, compost tea includes essential
nutrients that can correct deficiencies during
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crop production and has been shown to hold
bioactive concentrations of compost-derived
compounds. Vermicompost technology is a

biotechnological process of converting
organic waste into compost using
specialized earthworms (Fudzagbo and

Abdulraheem, 2020). Vermicompost usage
can be avowable in term of both increasing
production material quality and development
of saplings in olive sapling nursery (Hatice
et al., 2020). Seaweeds are considered a
natural resource of bio-elicitors because of
their high polysaccharide content. Plants
sprayed with it are characterized by higher
resistance to frost, drought, heat, water
stresses and plant protection from aging.
Also, it enhances plant resistance to many
diseases; contribute to the recovery of
damages caused by insects and bacterial or
fungal diseases and nematode infestation
(Sangha et al., 2015; Shukla et al., 2018).
Foliar spraying with seaweed extract at
levels 6 ml.L™* gave the largest leaf area and
leaves dry weight of Ashrasi” olive
transplant (Al-Hadethi, 2019). It is advised
to use a growth medium of silt, farmyard
manure, and NPK to produce high-quality
olive transplants, improving factors such as
the number of primary branches, root length,
fresh root weight, and chlorophyll content
(Saad et al., 2021). The olive transplants are
usually needed about a year in the nursery
under tending operation for best growth that
costs a lot of money and time. Growing high
quality olive transplants helps to a strong
start in the field. In our study, we tried to
shorten the time of tending operation of
transplants of two olive cvs. and increase
their growth rates using different types of
fertilizers to get a better result and reduce
the tending period in the nursery. During the
nursery care of olive transplants, it is
essential to ensure they are healthy (free
from diseases and insects), vigorous, with a
straight trunk, smooth texture, and clean
bark. They should have a diameter of 0.6-1
cm and a well-developed root system, all
requiring careful attention. Therefore, this
study aimed to investigate the effects of
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organic extracts (compost tea, vermicompost
tea, and seaweed extract), either alone or
combined with NPK chemical fertilizer, on

the vegetative growth and quality of
transplants for two olive cultivars (Coratina
and Aggizi Shame).

MATERIALS AND METHODS

Plant materials:

This experiment was conducted under
greenhouse the Horticultural Research
Institute, ARC, Giza- Egypt, from March to
September, during two successive seasons
2020/2021 and 2021/2022. It was amid to
study the effect of foliar application of NPK
(20, 20, 20) and organic fertilizers (compost
tea, vermicompost tea and seaweed extract)
on vegetative growth and some chemical
constituents of transplants of two olive
cultivars (Coratina and Aggizi Shame).
Coratina is foreign olive oil cultivar and
Aggizi Shame is Egyptian olive table
cultivar. Both of them was obtained by leaf
cuttings propagation under mist system.
Healthy and almost uniform transplants (14-
15 cm plant height , 8-10 leaves) which
produced under mist propagation system,
were selected and planted in black
polyethylene bags (30cm diameter) filled
with mixture of vermiculite, peat moss (1:1
Wviv ) and amended with 25% compost.
After planting, the transplants were irrigated
twice a week. The olive transplants were
irrigated with the same amount of water and
were  subjected to the  standard
recommended cultural practices.

The experimental treatments layout:

Under greenhouse conditions, the two
olive cultivars were subjected to the
following treatments:

1- Control (non-treated transplants),
2- NPK at 2g Lt

3- Compost tea (10%)

4- Compost tea (10%) +NPK at 2g L*
5- Vermicompost tea (10%)

6- Vermicompost tea (10%) + NPK at
2g Lt

7- Seaweed extract at 2 ml Lt

8- Seaweed extract at 2 ml L™t + NPK at
2g L.

The compost and vermicompost were
extracted with tepid water for 72 hours
before use (1:10W/V) in non-degradable
polyethylene containers with a cover, as
according to the method described by
(Siddiqui et al., 2008). Aeration was
provided using an aquarium pump, and the
mixes were left at room temperature for 48
hours. The completed liquid was foliar
sprayed after being strained through two
thicknesses of cheesecloth.

The vermicompost extracts, watery
compost and NPK were administered once a
week. The Soil, Water, and Environmental
Research Institute at the Agricultural
Research Centre determined the chemical
composition of the irrigation water, as well
as the physical and chemical properties of
the compost, vermicompost, compost tea,
vermicompost tea, and seaweed extract
water. The analyses were conducted using
methods described by Jackson (1973) and
are summarized in Tables (1, 2, 3, and 4)
Locally produced compost and
vermicompost were placed in a barrel,
which was then topped off with water

Table 1. Physical and chemical properties of water.

pH 2.5:1 Soluble cations (me/L)
7.12 Ca** Mg** Na* K*
E.C. ds/M (1:5 1.80 0.70 2.50 0.20

1.406 Soluble anions (me/ L)
S.AR COs- HCOzs Cl- SOy
2.23 - 0.29 451 0.40
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Table 2. Physical and chemical properties of the compost and vermicompost:

Character Compost Vermicompost
Physical properties
Bulk density kg/m? 780 1070
Moisture content % 14 20
Chemical properties
pH 8.30 8.50
EC (ds/ m) 2.45 0.85
Organic matter % 31.50 50.90
Organic carbon % 18.00 29.50
Ash % 68.00 42.00
Total nitrogen % 1.22 1.90
C: N ratio 15:01 14:01
Total phosphorus % 0.65 0.95
Total potassium % 0.85 121

Table 3. Chemical analysis for compost tea and vermicompost tea:

Characters Vermicompost tea Compost tea
Ph 7.20 7.61
EC (ds/ m) 1.85 1.90
Organic matter % 4.85 5.35
Organic carbon % 2.20 3.15
Total N % 0.45 0.18
Total P % 0.10 0.90
Total K % 0.08 0.06
Chemical analysis: During August The nitrogen (N) and phosphorus (P)

each season, samples consisting of twenty
leaves per replicate were collected from the
middle part of terminal sprouted shoots. The
leaf samples were washed, air-dried at 70°C
until reaching a constant weight, and then
ground. The dried leaf samples were
digested using sulfuric acid and hydrogen
peroxide, as described by Evenhuis and
Dewaard (1980).

Leaf photosynthetic pigments
content: Leaf samples consisting of ten
leaves were taken during August from the
middle of terminal sprouted shoots/replicate
for determining chlorophyll content (A, B

(35)

percentages in the dried leaves were
determined  colorimetrically using the
methods outlined by Bremner and Mulvaney
(1982) and Olsen and Sommers (1982),
respectively. The potassium (K) percentage
was measured using a flame photometer,
following the procedure described by
Jackson (1973).

and carotene) according to the method
mentioned by (Saric et al.,, 1967). Total
carbohydrates: were  determined  (Gul
and Safdar, 2009).
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Table (4). Physical and chemical analysis for seaweed extract:

Physical properties Components
State Liquid Protein 0.20%
Solubility 99% Carbo-hydrates 1.20%
pH 4.60 Ashes 2.60%
Boiling point 100 C Moisture 96%
Growth Stimulant Activity Amino acids (mg/ 100g)
Auxin-like biological activity 10.70 mg Alanine 150 mg
Cytokinin-like biological activity 0.03 mg Proline 92 mg
Macro/Micro nutrients Lysine 80 mg
Nitrogen 0.30% Leucine 72 mg
Phosphorus 0.75% Glycine 70 mg
Potassium 0.45% Valine 70 mg
Sodium 0.11% Phenyl-alanine 60 mg
Calcium 0.01% Arginine 48 mg
Boron 3.2mg Glutamic acid 35mg
Copper 1.8 mg Aspartic acid 31 mg
Iron Magnesium Manganese zZinc
1.2mg 56.40 mg 0.80 mg 0.90 mg

Statistical analysis:

The experiments were conducted using
a Completely Randomized Design (CRD).
The data were analyzed using the F-test and
analysis of variance (ANOVA) according to

Snedecor and Cochran (1990). Differences
between treatments were assessed with
Duncan’s Multiple Range Test at a 5%
probability level (Duncan, 1955).

RESULTS AND DISCUSSION

Effect of foliar spraying with NPK and
compost, vermicompost teas and seaweed
extracts on some vegetative growth
parameters of two cultivars olive transplants
(Coratina and Aggizi Shame)

Plant height (cm):

Statistical analysis of data (Table 5)
revealed that, the tallest plants of cv.
Coratina at the end of experiment was
recorded with the foliar treatment of
vermicompost tea either or in combination
with NPK treatment (49 and 50 cm) in first
season only. Meanwhile, in the second one,
NPK was the best treatment (82.33 cm).

Conversely, the lowest plant height was
recorded in the non-treated transplants
(control treatment), measuring 29 cm and 53
cm in the first and second seasons,
respectively.

According to data presented in (Fig.1),
all treatments increased plant height of cv.
Aggizi Shame transplants significantly more
than the control, in the first season.

(36)

Whereas, NPK+CT and NPK + VCT
treatments gave the highest values (42.67
and 89 cm) in second one, respectively. On
the other hand, the lowest values were
recorded in untreated plants, with
measurements of 27.33 cm and 49 cm in
both seasons, respectively.

Root length (cm):

Table (5) shows that treatments with
NPK alone or in combination with seaweed
extract applied as a foliar application
significantly increased root length in cv.
Coratina transplants, with root lengths of
20.33 cm and 29 cm for NPK, and 20.33 cm
and 29.33 cm for NPK + Seaweed in both
seasons. In contrast, the control treatment
produced the lowest values, at 14 cm and
20.67 cm in both seasons. As show in (Fig.
2), all treatments increased the root length of
olive  Aggizi shame transplants in
comparison with control. Despite the fact
that NPK+VCT increase root length in both
seasons (28 and 24.33 cm), respectively.
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Table (5). Effects of foliar spraying with NPK and compost, vermicompost and seaweed extracts on some
vegetative growth parameters (plant height root length, leaf surface area and No. of lateral branches/plant) of
Coratina olive transplants in 2020/2021 and 2021/2022 seasons.

Treatments Plant height (cm) Root length (cm) Leaf area (cm?) No. of lateral branches
1%tseason 2"9season 1tseason 2" season 1tseason 2" season 1%tseason 2" season
Control 29.00° 53.00¢ 14.00¢ 20.67°¢ 3.88P 5.50 3.33b 6.33P
NPK 25.67¢ 82.33¢2 20.33¢ 29.008 3.91b 7.44% 4.00% 5.33P
CT" 39.000P 62.33¢ 19.332 18.67°¢ 4.75% 6.33¢ 3.67% 7.00%
NPK+CT 45.67% 76.330 16.33b¢ 27.67% 5432 7.462 6.002 8.002
VCT™ 49.002 72.33bc 12.00¢ 23.33P 4,982 5.75¢f 5,332 9.00?2
NPK+VCT 50.0082 80.33% 17.33P 24.33P 5132 6.93¢ 5.00% 7.672
SWE™ 42.00% 65.33°¢ 19.332 27.33%® 5.192 6.20e 4.33% 7.332
NPK+SWE 46.00% 60.00¢ 20.33¢? 29.33¢? 4,942 6.99bc 5.00% 8.672
LSD at 0.05 9.29 9.18 8.39 3.85 0.9 0.47 2.55 3.86

Means in each season with the same letter are not significantly different at the 5% level, as determined by Duncan’s Multiple
Range Test.*CT=Compost tea, **VCT= Vermicompost tea, ***SWE= Seaweed extract.

30 30
25 25
20 20
15 15
10 10
5 5
0! J 0 ]
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
m 1 stseason M Series?2 m 1 stseason mSeries?2
Fig.1- Plant height (cm) cv. Aggizi Shame Fig.2- Root length (cm) cv. Aggizi Shame
16 30
14 25
12
10 20
8 15
6 10
4
2 5
(VI ] 0 )
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
m Series1 = Series 2 m 1 stseason M Series?2
Fig.3- Leaf surface area cv. Aggizi Shame Fig.4- No. of lateral shoots cv. Aggizi Shame

1-Control. 2-NPK at 2g L%, 3-Compost tea. 4-Compost tea + NPK at 2g L. 5- Vermicompost tea. 6-Vermicompost tea + NPK at
2g L. 7- Seaweed extract and 8-Seaweed extract + NPK at 2g L.

Leaf surface area (cm?): transplants is illustrated in Table 5.
The effect of the tested treatments on the Statistically the maximum values (5.43 and
leaf surface area (cm?) of olive Coratina 7.46 cm?) were recorded by NPK + compost

(37)
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tea in both seasons, respectively. Conversely,
the lowest leaf surface area records were 3.88
cm? and 5.5 cm? in the first and second
seasons, respectively, for the control
treatment. Data on the effect of the tested
treatments on the leaf surface area (cm?) of
olive Aggizi Shame transplants are illustrated
in Fig. 3. Statistically the maximum leaf
areas (3.43 and 6.85 cm2) were recorded by
NPK treatment in both seasons, respectively.
Reversely, the minimum records (2.64 and
4.7 cm?) in first and second seasons with
autogenic control treatment, respectively.

No. of lateral branches/plant:

The data presented in Table (5) show
that NPK + CT foliar applications produced
the highest number of lateral branches per
plant in olive transplants, compared to other
treatments, but this effect was observed only
in the first season. Meanwhile, there is no
significant differences between following
treatment (NPK+CT, VCT, NPK+VCT and
NPK+SWE) gave the best value in second
season. It is worthy to mention in (Fig.4) that
Aggizi Shame olive transplants treated by
NPK+SWE produced the maximum number
of lateral branches/plant (15 and 13) in both
seasons. Followed by SWE alone in both
seasons (14.33 and 12.67). In the contrast,
untreated treatment had the lowest value of
no. lateral branches/plant (6.67 and 4.67).

The results are agreement with those
obtained by (Ismael and Gray, 2012, Ibrahim,
2013 and Al-Hadethi, 2019) who confirmed
that, the foliar sprayed with seaweed extract
gave the highest leaf area, shoot length, shoot
number and leaves dry weight of olive
transplants. This results from the influence of
these extracts on cell metabolism by inducing
the synthesis of antioxidant molecules, which
can enhance plant growth.  Also,
Hosseinzadeh et al. (2016) and Amiri et al.
(2017) on chickpea who confirmed that,
vermicompost tea were the most effective
treatment on growth parameters, reproductive
development. Indeed, plant height increased.
This growth stimulation may be due to water-
soluble bioactive molecules in vermicompost,

(38)

such as phytohormones, humic and fulvic
acids, minerals, amino acids, and microbial
metabolites.

Effect of foliar spray with NPK and
compost, vermicompost teas and seaweed
extracts on some leaf mineral contents (N,
P and K) of two olive transplants
(Coratina and Aggizi Shame) cvs:

Nitrogen %: Data in Table (6) show
that the tested materials used as foliar sprays
significantly increased the nitrogen (N)
percentage in Coratina olive transplants. The
NPK + VCT treatment enhanced N% to
2.47% in the first season only, while the NPK
+ SWE treatment increased N% to 2.63% in
the 2021 season. Concerning leaves content
of microelements, the highest significant N
values of Aggizi Shame cv. (Table 7) were
obtained by transplants treated with foliar
spraying of NPK+VCT (2.05 and 3.5 %) in
2020/2021 and 2021/2022, consecutively.
Phosphorous %

Regarding phosphorus (P%) content,
results in Table 6 indicate that the P% in cv.
Coratina olive leaves was significantly
influenced by the different treatments in both
seasons. The NPK + SWE treatment yielded
the highest P% values, with 0.26% in the first
season and 0.37% in the second season.
Followed by NPK+VCT (0.38 P %) in
second season only. Reversely, leaf P content
decreased to the minimum values (0.13 and
0.14%) with control treatment (untreated),
this was true in both studied seasons.

Data concerning this factor of study was
discussed for statistical analysis and the
results obtained are given in (Table 7) and a
perusal of given table indicated highly
significant results. Results showed that plant
which sprayed with NPK+VCT solution
represent the significant P% (0.45 and
0.32%) in both seasons, respectively.
Followed by NPK treatment (0.42%) in first
season only and NPK+SWE treatment
(0.31%) in second season only, as compared
to remaining treatments.



oy

S,

R
N~/

Horticulture Research Journal, 2 (3), 32-45, September 2024, ISSN 2974/4474 & " e

g

Table (6). Effects of foliar spraying with NPK and compost, vermicompost teas and seaweed
extracts on some leaf mineral content (N, P and K) of Coratina olive transplants.

Treatments N % P % K%
1%t season 2" season 1% season 2" season 1%t season 2" season

Control 0.80¢ 2.23b 0.13° 0.14¢ 0.93° 0.91¢
NPK 1.07°¢ 2.24P 0.14P 0.24b¢ 1.28 1.15%
CT" 0.80¢ 2.35% 0.19% 0.16% 1.00° 0.92¢
NPK+CT 1.27°¢ 2.35% 0.17° 0.27° 1.10% 1.192
VCT™ 2.27% 2.17° 0.22 0.26° 0.19¢ 1.000-d
NPK+VCT 2478 2.15P 0.17° 0.382 1.412 1.182
SWE™ 1.93P 2.12b 0.17° 0.15¢ 0.99° 1.09%¢
NPK+SWE 1.93P 2.632 0.262 0.372 1,212 1.15%
LSD at 0.05 0.52 0.35 0.08 0.08 0.32 0.17

Means in each season with the same letter are not significantly different at the 5% level, as determined by Duncan’s Multiple
Range Test.*CT=Compost tea, **VVCT= vermicompost tea, ***SWE= Seaweed extract

Table (7). Effects of foliar spraying with NPK and compost, vermicompost and seaweed extracts on
some leaf mineral content (N, P and K) of Aggizi Shame olive transplants.

Treatments N % P % K%
15t season 2" season 1%t season 2" season 15t season 2" season

Control 0.90¢ 2.05° 0.25¢ 0.12¢ 0.844 0.74°¢
NPK 1.60°¢ 2.61° 0.428 0.23bc 1.07t¢ 1.312
CT” 1.83P 2.220 0.23°¢ 0.13¢ 0.92¢d 1.21°
NPK+CT 1.982 2.56° 0.31° 0.25° 1.21% 1.25%
VCT™ 1.83P 2.53b 0.33° 0.220¢ 1.04b¢ 1.20P
NPK+VCT 2.058 3.508 0.452 0.328 1,28b 1.332
SWE™ 1.72b¢ 2.09° 0.25¢ 0.21°¢ 1.14% 1.28%
NPK+SWE 2.032 2.51° 0.340 0.318 1.282 1.352
LSD at 0.05 014 0.75 041 0.04 019 0.21

Means in each season with the same letter are not significantly different at the 5% level, as determined by Duncan’s Multiple
Range Test.*CT=Compost tea, **VCT= vermicompost tea, ***SWE= Seaweed extract

Potassium % contents: leaves and minimal nutrient loss when using

Concerning leaves content of potassium NPK in combination with either VCT or
of Coratina cv. (Table 6), the highest SWE. This is consistent with Hagagg et al.
significant K values were obtained by (2012), who found that green power (organic
NPK+VCT treatment (1.41 and 1.18%) in fertilization) and NPK significantly increased
both seasons, respectively. P and K content in olive leaves of cv.
Regarding the data of Aggizi Shame cv. Koroneiki. Similarly, Haggag et al. (2014)
(Table 7) showed the result fluctuation in and Hussein and Emadeldin (2018) reported
K%, application of NPK+SWE as a foliar that macro-nutrient applications (NPK) raised
spraying of Aggizi shame olive plants N, P, and K percentages in Manzanillo olive
increases the K% content (1.28 and 1.35%) in seedlings compared to controls. Abd-
both seasons, respectively. Followed by Alhamid et al. (2015) observed increases in
NPK+VCT and NPK alone (1.32 and 1.31) in leaf mineral content (N, P, K, Fe, Zn, and
second season, respectively. On the contrary, Mn) with 75% of the recommended MNF
control treatment gave the lowest value of dose plus biofertilizers. Osman et al. (2010)
K% (0.84 and 0.74%) in both seasons, also found that bio and NPK fertilizers
respectively. significantly boosted N, P, and K contents in

The observed effects on plant nutrient olive leaves. Furthermore, Othman (2010)
status from spraying different solutions can noted that the Coronaki cultivar had higher
be attributed to the rapid absorption through leaf content of N, P, K, Ca, Mg, Fe, Mn, and

(39)
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Zn compared to the Manzanillo cultivar when Chlorophyll A:

fertilized with a combination of kotengin, As shown in (Table 8), the foliar
biofertilizer, and K2SO4. Chouliaras et al. application  of  NPK+CT  produced
(2009) recommended combining NH4NOS3, significantly increased the chlorophyll A of
borax, and sea force to improve the Coratina transplants (7.45 and 8.38 mg/100g)
nutritional status of Koroneiki olive trees. in both seasons, respectively. Followed by
Effect of foliar spraying with NPK and SWE alone or in combination with NPK
compost, vermicompost teas and seaweed (7.26 and 7.12 mg/100g) in first season only.
extracts on chlorophyll A and B, carotene In contrast, the lowest values of Chlorophyll
and carbohydrates of two olive transplants A were recorded with untreated plants (4.49
CVS: and 1.94 mg/100g).

Table (8). Effects of foliar spraying with NPK and compost, vermicompost teas and seaweed
extracts on chlorophyll A, B, carotene and carbohydrate, Coratina olive transplants.

Chlorophyll A Chlorophyll B Carotene Carbohydrates
Treatments mg/100g fresh weight mg/100g fresh weight mg/100g fresh weight mg/100g fresh weight

1stseason 2" season 1tseason 2"season 1tseason 2" season 1%tseason 2" season

Control 4.49¢ 1.94¢ 6.09¢ 3.83% 1.77% 1.48° 27.82° 27.37°
NPK 6.27% 3.67¢ 5.26%¢ 2.46" 2.5b¢ 1.48° 27.68° 30.57°
CT" 4.52° 7.74% 3.60° 3.16% 1.65¢ 1.58¢ 35.82% 27.67°
NPK+CT 7.45° 8.38% 8.00% 3.13% 2.06%¢ 2.12% 36.58? 33.2%

VCT™ 6.16% 7.76% 3.34f 2.49" 2.35° 1.73% 29.49P 26.61°
NPK+VCT 5.22 6.99% 3.814f 3.07% 2.25% 1.79" 35.13% 31.93%
SWE™ 7.26° 6.64° 5.55"d 2.05° 2.84% 2.09% 29.83P 20.59¢
NPK+SWE 7.128 7.24% 7.12% 3.722 3.172 2.26° 29.62° 26.84°
LSD at 0.05 1.14 1.60 1.79 1.00 0.48 0.41 3.78 1.60

Means in each season with the same letter are not significantly different at the 5% level, as determined by Duncan’s Multiple
Range Test.*CT=Compost tea, **VCT= vermicompost tea, ***SWE= Seaweed extract

As shown in Table (9), the spaying of seasons, respectively, followed SWE alone
NPK+SWE treatment produced significantly (1%t season) 6.58 mg/100g. On the other
increased the mean of chlorophyll A of hand, CT treatment (1% season) recorded the
Aggizi Shame transplants (6.81 and 9.41 lowest value (2.49 mg/100g).

mg/100g) in 2020/2021 and 2021/2022
Table (9). Effects of foliar spraying with NPK and compost, vermicompost and seaweed extracts on
chlorophyll A, B, carotene and carbohydrate of Aggizi Shame olive transplants.
Chlorophyll A Chlorophyll B Carotene Carbohydrates
Treatments mg/100g fresh weight mg/100g fresh weight  mg/100g fresh weight mg/100g fresh weight
1% season 2" season 1%'season 2" season 1Stseason 2" season  1%season 2" season

Control 4.91°° 7.10° 1.66° 1514 2.25%® 2.48® 31.57° 26.39%
NPK 4,59 7.81%¢ 3.48% 2.39¢ 1.54% 2.39% 37.12% 31.56°
CT" 2.49¢ 8.68% 3.37% 4,08 1.87% 2.5% 30.97° 28.19"
NPK+CT 4.47° 8.48" 3.69% 3.86° 1.39% 2.35" 35.42° 22.33°
VCT™ 4,56 7.23% 3.66% 4,913 1.66° 2.30% 30.32° 25.744
NPK+VCT 5.67% 7.97"¢ 3.81% 5.332 1.63° 2.77% 31.79° 27.71"
SWE™ 6.58% 7.15° 3.23 4.84% 1.03¢ 1.87¢ 36.81° 29.37°
NPK+SWE 6.81% 9.41% 3.96% 5.57% 2.47% 2.892 37.162 31.782
LSD at 0.5 0.15 0.77 0.67 0.88 0.57 0.50 0.27 2.18

Means in each season with the same letter are not significantly different at the 5% level, as determined by Duncan’s Multiple
Range Test.*CT=Compost tea, **VCT= vermicompost tea, ***SWE= Seaweed extract

(40)
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Chlorophyll B:

Data illustrated in (Table 8) revealed
that the combination of NPK with CT or
with SWE increased significantly the
chlorophyll B in 1% season (8 mg/100g) and
2" season (3.72 mg/100g), respectively.
Conversely, untreated plants exhibited the
lowest concentration of chlorophyll B in
both seasons for Coratina transplants. (Table
9) shows the significant differences in
chlorophyll B (p < 0.05) of Aggizi Shame
transplants. NPK+SWE treatment gave the
maximum content of chlorophyll B (3.96
and 5.57 mg/100g) in both seasons, followed
by NPK+VCT (5.33 mg/100g) in second
season. Untreated plants (control) treatment
had the smallest effect on chlorophyll B
(1.66 and 1.51 mg/100g) in both years,
respectively.

Carotene:

It is obvious that carotene content
(Table 8) significantly increased with
NPK+SWE treatment (3.17 and 2.26
mg/100g), during 2020/2021 and 2021/2022
growing seasons, consecutively. In contrast,
the control treatment recorded the lowest
significant values for carotene content in
Coratina olive transplants. Statistically
significant differences (p < 0.05) were found
between treatments for carotene content of
Aggizi Shame transplants (Table 9), where
NPK+SWE treatment had the highest values
in both seasons (2.47 and 2.89). Compared
with other treatments and control treatment
in 2020/2021 and 2021/2022. The SWE
treatment had the smallest effect on carotene
content (1.03 and 1.87 mg/100g) in both
years, respectively.

Carbohydrate:

Regarding to the amount of
carbohydrate (Table 8), foliar spraying
application with NPK+CT gave the highest
significant values (36.58 and 33.2 mg/100g)
in 1%t and 2" seasons, respectively. Followed
by treatments compost tea and combination
of NPK with VCT (35.82 mg/100g) and
(35.13 mg/100g) in 2020/2021 season only.
In the contrast, autogenic control record the

(41)

least values of the carbohydrate content in
Coratina olive transplants. All foliar
spraying extraction treatments had positive
effect on increasing carbohydrate content in
both seasons of Aggizi Shame transplants
(Table 9), The lowest carbohydrate content
was observed in the control treatment. In
contrast, plants treated with NPK + SWE
and NPK alone showed significant increases
in carbohydrate content, with values of
37.16 mg/100g and 31.78 mg/100g for NPK
+ SWE, and 36.58 mg/100g and 33.2
mg/100g for NPK alone, compared to the
control in both seasons, respectively.

The addition of vermicompost led to
higher carbohydrate and soluble sugar
content in plants (Canellas et al., 2015 and
Kim et al., 2015). The foliar application of
seaweed extract resulted in the highest leaf
chlorophyll and carbohydrate content in
olive transplants. These findings align with
Ibrahim (2013) and Al-Hadethi (2019),
suggesting that the increase may be due to
micronutrients enhancing the nutritional
status of the trees and improving nutrient
uptake. NPK foliar spraying had an
important function in enzymatic systems and
chlorophyll formation and consequently
increased photosynthesis which finally
increased the yield of olive tree (Kailis and
Harris, 2007).

Results indicated that Manzanillo leaves
had the highest chlorophyll A and B content
but the lowest carotenoids. In contrast, the
Koroneiki cultivar had the highest total

carbohydrate content and C/N ratio
(Othman, 2010).
The application of macro and

micronutrients through biofertilizers, like
vermicompost, can boost chlorophyll
formation, photosynthetic activity, nitrogen
metabolism, and auxin levels. These
findings are consistent with Musa et al.
(2018) and Al-Dulaimy et al. (2016), who
found that seaweed extract application at 4
ml/L  generally, increased chlorophyll
content in olive plants.



Flg 5. The differences between treatments of Coratina cultlvar at 2021/2022 season.

Fig. 6. The differences between treatments of Agg|2| Shame cultlvar at 2021/2022 season.
CONCLUSION

In conclusion, spraying minerals and
organic fertilizers improved olive transplant
vegetative parameters, leaf mineral content,
photosynthesis pigments, and carbohydrate
levels under the study conditions. The best
results were achieved with vermicompost
tea or seaweed extract combined with NPK.
This method enhanced plant structure at
planting, leading to better development of
both aerial parts and root systems. It also

(42)

improved rooting in the challenging
conditions of Egyptian olive cultivation.
Vermicompost tea and seaweed extract with
NPK reduced nursery time and facilitated
the transfer of plants to permanent fields.
Further research is needed to explore the
interactions between mineral elements and
organic compounds from foliar applications.
Nonetheless, the low amounts of inorganic
minerals used make this technique highly
sustainable.
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