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Abstract

This study was conducted on fruit trees of the Valencia orange trees variety grafted on Volkamariana
rootstock growing: conditions of desert lands and ground water during two successive (2021/2022 and
2022/2023)- on a private farm (Wadi EI Natroun),in Beheira Governorate, Egypt. The experiment was studied
the effectiveness of reducing mineral fertilizer NPK using organic compost fertilizer and effective
microorganisms in improving growth and nutritional status of summer orange trees at a rate of (7.5, 15, 22.5
and 30 kg compost / tree), and Bio vit fertilizer (36 ml/tree). Among the results obtained is a significant
improvement effects biofertilization and organic fertilization methods on the nutritional status and growth of
trees. Analysis of the data collected during the study showed that there was a statistical significance in
increasing vegetative growth and leaf chemical composition with different doses of organic and biological
fertilization treatments. The compination between 15kg of compost, biofertilizer and 50% NPK chemical
fertilizer had the best results in vegetative growth and nutritional status. As well as the results obtained can be
recommended.

Keywords: Valencia orange trees — Bio-Fertilizer — Organic fertilizer as compost —vegetative growth — canopy

volume nutritional -status.

Introduction

The importance of citrus fruits is due to their
high nutritional value and their superiority over other
fruits in vitamins and salts necessary for humans, as
well as their ease of marketing and storage total
cultivated area is of the Valencia orange trees
140,194 Fadden the productive area is 126,907
Fadden, and productivity is 1,299,685 tons, with an
average productivity of 10.24 tons/ Fadden.
According to statistics from the Ministry of
Agriculture 2021 The cost of mineral fertilizers has
been rising dramatically as a result of the overuse of
chemical fertilizers, which have a detrimental effect
on both the soil and plants. This has made it
imperative to look for alternatives that would provide
more affordable fertilizer supplies for the poor soil
(Wardowski et al., 1985). The primary sources of
biofertilizers include cyanobacteria, fungus, and
bacteria. Biofertilizers are organisms that improve
the nutrient content of soil and plants. (blue-green
algae). Given the soil conditions in Egypt, using
biofertilizers is thought to be a promising substitute
for chemical fertilizers. (El-Haddad et al., 1993).
Organic and biological fertilizers are used, which
will maximize the benefit from chemical fertilizer
from small quantities of it and thus improve
productivity as well as the quality of fruits. Hegazi et

al,, (2007) , Eman et al., (2008a) ,Shaban and
Mohsen (2009) , Osman et al., (2010) , EI-Sisy et
al. (2011), Abd El-Razek et al. (2012), Grzyb et al.
(2012) , Mustafa et al. (2014), Khamis et al. (2017)
Bio-fertilizers i.e. phosphorein proved to be
favorable in enhancing the growth and flowering of
the trees. The role of organic fertilizers in citrus
crops Adding organic fertilizers to the soil in citrus
crops leads to achieving ¢ Providing the soil with
macro- and micro-elements: Organic matter contains
nitrogen, phosphorus, and potassium in their easy-to-
decompose and slow-to-decompose form, and they
remain continuous throughout the life of the plant,
and their effect may extend to the next crop
Moustafa (2002), Abd Ella (2006), Osman et al.
(2010), Organic matter also contains microelements
such as iron, manganese, copper, zinc, and others.
Elements are released from organic fertilizers in
quantities that suit the plant’s needs as a result of
microbial activity in the soil, decomposition of
organic matter, and the synthesis of biological
nitrogen, which is considered the best type of
nitrogen for plants. It was found that adding
biofertilizers has a very important role in producing
organic and inorganic acids that dissolve the
elements present in natural rocks and make them
easy for absorption Kurer et al. (2017), According
to Sau et al. (2017), Abd EI-Migeed et al. (2006).
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Azotobacter bacteria fix atmospheric nitrogen, and
basil bacteria help facilitate the elements phosphate
and potassium, transforming them from the form that
is not easy for absorption to the dissolved form that
is easy for absorption by the plant in the area of the
spread of the root system Mostafa (2008), Osman et
al. (2010),. The application of bio-fertilizers
achieved the following merits (according to
Kannaiyan, 2002). El-Kinany et al. (2018) Ahmed
and Mohamed (2018) EI-Gioushy and Eissa
(2019), Reducing plant requirements of N by 25%.
30% of mineral nitrogen sources and makes the
absorption of mineral elements in plants easier.
Moreover, it gives the best results in terms of growth,
yield, and the natural and chemical characteristics of
the fruits. availability of various nutrients.
Stimulating root growth. Enhancing the resistance of
plants to root diseases. Justifications for the study:
Excessive use of chemical fertilizer rates negatively
affects both the soil and plants. Increased use of
high-priced chemical fertilizers leads to increased
production costs. Low growth of Valencia orange
trees growing in sandy lands is evident. Sandy soil is
poor in nutrients and organic matter. Study
objectives: Expanding the cultivation of Valencia
orange trees in newly reclaimed lands. Reducing and
rationalizing the use of chemical fertilizers due to
their detrimental impacts on plants and soil..
Improving  growth, treating  symptoms  of
malnutrition by maximizing the benefit from added
organic fertilizers.

Materials and methods

1. Orchard site and experimental design

The present study was conducted during two
successive experimental seasons (2021-2022) and
(2022-2023) on Valencia orange trees (Citrus
sinensis L.), trees. grown in a private orchad, which
was located at Wady Elntron, EI Behera
Governorate, Egypt. 10 years old trees of Valencia
orange trees (Citrus sinensis L.), “cv. budded on
Volkameriana lemon rootstock (citrus volkameriana)
54 Valencia trees were chosen as test plants because
they were healthy, almost consistent in size and
shape, productive, and subjected to the same
horticultural techniques. The chosen trees were
planted five meters apart on sandy soil, and were
watered by a drip irrigation system from a well.
Tables 1 and 2 list the soil's chemical characteristics
as well as the irrigation water used in this
investigation.

treatments were applied to trees that were
healthy, almost uniform in size, shape, and
productivity, and that were given the same
horticultural techniques.: (T;) control 100% NPK
mineral, (T,) 75% NPK mineral + 25% organic
compost (7.5Kg)/tree, (T3) 50 % NPK mineral + 50%
organic compost (15Kg)/tree, (T4) 25% NPK mineral
+ 75% organic compost (22.5Kg)/tree, (Ts) 100 %
organic compost (30Kg)/tree, (Ts) 75% NPK mineral
+ 25% organic compost (7.5Kg)/ + bio 36ml /tree,
(T7) 50 % NPK mineral + 50% organic compost
(15Kg)/+ bio 36ml /tree, (Tg) 50 % NPK mineral +
50% organic compost (15Kg)/+ bio 36ml /tree and ,
(Tg) 100 % organic compost(30Kg) + bio 36 cm/tree.

The selected trees were Table 1. chemical analysis of irrigation water:

pH EC ds/m Soluble Cations, meg/L Soluble Anions, meg/L
Ca™" Mg** Na* COs” HCOy SO,” Ccr
6.76 1.70 7.5 4.3 4.4 0.8 0 4.4 0.4 12.2
Table 2. Some chemical properties of the experimental soil.
Soil  depth pH EC Soluble Cations, meqg/L Soluble Anions, meqg/L
cm) dssm Ca™ Mg™ Na' K* CO;~  HCOy so,~ CI
0-30 7.09 2.7 1.93 3.86 20.33 9 0 35 2.00 215
30-90 6.83 2.82 2 4.1 21.3 0.8 0 3.7 2.2 22.5

Three repetitions of each treatment were used in the randomized complete block design experiment, and two trees were used
to represent each replication.

According to  Ministry of  Agriculture
Recommendation (Control or recommended doses
RD), NPK mineral (as fertilization program adopted
at 4, 3, and 1 Kkg/tree from (NH4)2SO4,
superphosphate, and K2SO4, respectively). The
nitrogen source was ammonium sulfate (20.5% N),
the P source was calcium superphosphate (15 %

P205), and the K source was potassium sulphate
(48% K20). In early December of both seasons, the
soil received a single application of organic compost
treatments.Table (B) presents the analysis of used
composted materials.

Organic fertilization (compost):

Table 3. An examination of the utilized composting substance:

Analysis Value Analysis Value Analysis Value
m3 weight 790 kg C:N ratio 17.6 T.Ca% 1.93
Moisture % 30 Organic carbon % 26.4 T.Mg% 0.90
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PH (1:10) 9.3 Total N%o
EC (dS/m) 3.4 T.P%
Organic matter 35.6 T.K%

15 T.l Fe (ppm) 1012
0.6 T.Mn (ppm) 116
1.32 T. Zn (ppm) 28

Effective Microorganisms (Bio vit) Phosphorene: A
commercial phosphor bio-fertilizer, which contains
some active fungi strains (Arbuscalar mycorrhiza).
Nitrobein: A commercial nitrogen bio-fertilizer
contains special bacteria (Azotobacter choroccocum)
Potassein: A commercial potassium bio-fertilizer
contains special bacteria (Bacillus pasteurii).
preparation, which was provided by the Department
of Microbiology, Agric. Res. Inst., Giza, was utilized
in this study as biological activators. It was applied
as a soil drench once, at a rate of 36 ml per tree (6
liters/feddan), in December early of both seasons.

2.2. Vegetative Growth Measurements:

The impact of the different investigated anti
substances on some vegetative growth measurements
has to be evaluated, thus four main branches well
distributed around the periphery of each replicate
(tree) were labeled. On each selected branch ten
newly emerging shoots were tagged and the
aforementioned growth parameters were estimated in
late of October during both seasons, as follow:

2.2.1. Length of spring shoots and leaf number:
The final week of May saw the selection of
sixteen fresh shoots from the spring growth cycle
on four labeled branches in the four primary
orientations for measuring shoot length (cm) and
number of leaves per shoot. Shoot diameter (cm)
at the base of shoot.

2.2.2. Leaf area (cm2):

Ahmed and Morsy (1999) reported that in order
to calculate the leaf area, twenty mature leaves
from the spring development cycle were removed
from the center sections of the shoot (at
September). Here is how the leaf area was
determined.: Leaf area (cm2) = 0.46 (maximum
length of leaf x maximum width of leaf) + 1.81.
2.2.3.Tree canopy volume (m®)

Tree size, expressed as canopy volume, was
calculated by the formula: 0.5238 x tree height

x diameter square, According to Morse and
Robertson (1987).

2.3. Leaf nutritional status

2.3.1. Total chlorophyll(mg/100g F.W.)
Total chlorophyll content was determined in the basal
sixth and seventh leaf from the shoot base (10 fresh
leaves/replicate) The Minolta SPAD-502
nondestructive chlorophyll meter measures the
relative amount of leaf in two wave bands (600700
and 400-500 nm) and provides readings in arbitrary
units that correspond to the amount of chlorophyll
content.
2.3.2. Leaf mineral content

In October, ten mature and healthy leaves were
taken from the base of the fourth and fifth non-

fruiting spring shoots, which had already been tagged

in April.

The leaves were then repeatedly cleaned with
tap and distilled water, dried in an oven at 70 degrees
Celsius until their weight remained consistent, then
wiped clean with a moist cloth to remove any
remaining dust. Following that, 0.5g of each dried
and crushed leaf sample was broken down using
hydrogen peroxide and sulfuric acid.. The digested
solution was used for the determination of N, P, K,
Na, , Fe, Zn, Mg, Ca ,and Mn nutrients as follows:

e The micro-Kjeldahl method, as outlined by Pregl
(1945), was used to calculate the total nitrogen
content of the leaves.

o Leaf Phosphorus content was determined by using
Spectrophotometer at 882 U.V. according to the
method described by Murphy and Riely (1962)

o Leaf Potassium and Sodium were determined using
flame — photometer according to Brown and
Lilleland (1946).

e Leaf, Manganese, Zinc and Iron contents were
determined by using Atomic  Absorption
Spectrophotometer (3300) according to Chapman
and Pratt (1961).

Statistical analysis

According to Snedecor and Cochran (1980),
analysis of variance was used to all data collected
over both seasons for the two trials that were part of
this study. Additionally, significant differences
between means were distinguished using the Duncan
multiple test range (Duncan, 1955), in which the
means of several treatments for each attribute under
investigation were distinguished using a letter
orletters.

Results and discussion

3.1. Vegetative growth
3.1.1. Shoot length (cm)

According to the results presented in Table 4,
there was significant variety in the growth
characteristics that were studied, including shoot
length, shoot diameter, and the number of leaves per
branch. Here, Valencia orange was linked to the
noticeably higher values. trees exposed to T1
treatmenet. Moreover, T7 treatmenet showed
significantly the same effectiveness in this regard.
Moreover, T6 and T9 treatmenets ranked second
statistically in terms of its efficiency. Likewise, the
lowest values for the aforementioned measurements
were usually associated with T5 treatment, which
ranked last statistically during the two seasons of the
study.
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Table (4) The effects of various NPK mineral fertilizers, in conjunction with compost and beneficial
microorganism sources, on the number leaves of shoots, shoot length, and shoot diameter of
Valencia orange trees during the trial seasons of (2022 and 2023)

Parameters Shoot length (cm) Shoot diameter (cm) Number of leaves

Treatments

2022 2023 2022 2023 2022 2023
T1: Control100% NPK mineral ~ 15.66AB 16.13AB 0.368 A 0.373A 6.33AB 6.66AB
T2: 75% NPK mineral + 25% 15.00ABC 15.33BC 0.346BC 0.351AB 5.33CD 5.66CDE
organic.
T3: 50 % NPK mineral + 50% 13.76BCD 14.10CD 0.343C 0.346B 4.33E 4.83E
organic..
T4: 25% NPK mineral + 75% 13.40CDE 13.86CD 0.310D 0.315C 4.33E 4.93E
organic.
T5: 100 % organic. Compost 9.50F 11.10E 0.263F 0.253D 4.76DE 5.10DE
T6: 75% NPK mineral + 25% 15.60AB 16.33AB 0.352ABC 0.362AB 6.00ABC 6.40ABC
organic compost + bio
T7: 50 % NPK mineral + 50% 16.26A 17.10A 0.366AB 0.374A 6.66A 6.90A
organic compost + bio
T8: 25% NPK mineral + 75% 12.06DE 12.53DE 0.356ABC 0.360AB 5.50BCD 5.83BCD
organic compost + bio
T9: 100 % organic compost + 11.50E 11.86E 0.286E 0.294C 4.66DE 4.93E

bio

The means in each column that were followed by the same letter or letters did not differ substantially at the 5% level.

the two aforementioned treatments, as follows: T,
then T, treatment and then T3 treatment. While T,
treatment was occupied by ranked penultimate
statistically in its efficiency during the two study
seasons. Conversely, the lowest values for the
aforementioned  measurements  were  usually
associated with Ts treatment, which ranked last
statistically during the two study seasons.

3.2.2. Total chlorophyll content, Leaf area (cm?)
and Canopy volume (m°)

The data given in Table 5 shows that T, treatment
was the most statistically superior and gave the
highest values of total chlorophyll content, and
average leaf area (cm?), and tree canopy volume (m®)
during the two study seasons. In general, the various
fertilization treatments studied can be arranged in
descending order according to their efficiency after

Table (5) The effectiveness of different NPK mineral fertilizers, combined with compost and sources of
effective microorganisms, on total chlorophyll content, canopy volume (m2), and leaf area (cm3)
of Valencia orange trees in the experimental seasons of 2022 and 2023.

Parameters Total chlorphel(mg/100g Leaf area (cm?) Canopy volume (m®)
Treatments F.W.)
2022 2023 2022 2023 2022 2023

T1: Controll00% NPK 76.20A 76.36A 31.83A 32.16A 27.83A 30.33A

mineral
T2: 75% NPK mineral + 71.33C 72.06C 30.00AB 30.66AB 25.33B 27.66B
25% organic.
T3: 50 % NPK mineral + 69.73CD 70.53D 28.00C 29.26B 24.66BC 24.00C
50% organic..
T4: 25% NPK mineral + 63.86E 64.36F 24.60D 25.83C 23.66C 23.83D
75% organic.
T5: 100 % organic. 61.00F 63.76F 17.83F 19.00E 19.00E 19.66F
Compost
T6: 75% NPK mineral + 73.83B 74.60B 28.66BC 29.66B 27.33A 29.33A
25% organic compost + bio
T7: 50 % NPK mineral + 76.56A 77.23A 30.73A 31.06AB 27.66A 30.26A
50% organic compost + bio
T8: 25% NPK mineral + 68.80D 69.73D 26.00D 26.95C 22.00D 24.50C
75% organic compost + bio
T9: 100 % organic compost  63.50E 65.83E 19.93E 21.26D 20.667CD 20.66E

+ bio

The means in each column that were followed by the same letter or letters did not differ substantially at the 5% level.

By adding biofertilizer to organic compost,
the nutrients break down and become more readily
available for plants to consume, which further

explains the outcomes. Additionally, In order to
deliver nitrogen and phosphorus, which are necessary
for a number of biological processes in the trees,
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microbine was used as a biofertilizer. This prompted
the trees to exploit the elements' availability, as seen
by their healthy vegetative development, average
shoot length and diameter, and leaf count, as opposed
to the control, which had the lowest value.
Additionally, Ahmed et al. (2013) On Balady
Mandarin, it was discovered that using chemical,
organic, and biofertilizers together significantly
increased the diameter of the shoots and the number
of leaves per shoot. Additionally, the findings of our
investigation demonstrated the definite improvement
in vegetative growth that organic fertilizers had. EI-
Kobbia (1999) on Washington navel orange, but the
results of biofertilizers were enhanced by Singh et
al. (2000)and Abd EI-Naby (2000), Obreza and
Hampton (2000), Prince et al. (2000). Abd El-Aziz
(2002), Moustafa (2002), Abou El-Khashab et al.
(2005) , Abd-Rabou's (2006) on El-Khawaga and
Maklad (2013) on Valencia orange and Mosambi
sweet orange. However, irradiating organic fertilizers
significantly enhanced dissolved organic matter and
N and P availability while having little effect on the
overall amount of organic C, N, and P. (Zhou, et al.,
2002). Also, greater leaf area was linked to higher
nitrogen levels. (Abdo, 2008). According to Shaban
and Mohsen (2009), the greatest results for seedling
height, thickness, and leaf count were obtained when
phosphorene, microbein, or nitrobein were applied
singly or in combination at 5, 10, or 20 g per seedling
of sour orange and Volkamerina lemon rootstocks
Osman et al. . (2010) According to Sau et al.

(2017), Fatma K. Ahmed et al. (2020), Thoraua S.
Abo El-Wafa a, Hanaa A. Abo-Koura b, the
results obtained were in line with El-Kosary et al.
(2013), Nidhika and Thakur (2014), EL-Gioushy
and Baiea (2015), Khamis et al. (2017), and
Maged M. Saad d,e(2023)and Abo-Gabien, M. G.
(2021)..
3.2. Nutritional status

The effectiveness of different NPK mineral
fertilizers, combined with compost and sources of
effective microorganisms, on Valencia orange trees'
levels of nitrogen, phosphorus, potassium, calcium,
magnesium, iron, zinc, and manganese throughout
the 2022 and 2023 study seasons. presented in table

(6,7 and 8)
The results showed that T; 100% chemical
fertilization caused the elements (nitrogen,

phosphorus, potassium, calcium, magnesium, iron,
zinc, and manganese) in the leaves of Valencia
orange trees to significantly increase in comparison
to the other treatments that were being studied.While
T, treatment led to the same result as the chemical
fertilization at a rate of 100%. On the other hand,
only organic fertilizer at different rates without
biofertilizers did not affect the mineral content. For
papers during the 2022 and 2023 trial seasons.
Therefore, The remaining therapies don't differ
significantly from one another., and the ninth to last
treatment T, came in, while the fifth treatment Ts
ranked last in the mineral content of leaves during
the experimental seasons 2022 and 2023.

Table 6. The effectiveness of different NPK mineral fertilizers, combined with compost and sources of
effective microorganisms, on N%, P% and K% of Valencia orange trees during 2022 and 2023

experimental seasons.

Parameters N% P% K%

Treatments 2022 2023 2022 2023 2022 2023
T1: Control100% NPK 2.41A 2.39A 0.133 A 0.133A 1.274A 1.278A
mineral

T2: 75% NPK mineral + 25% 2.29BC 2.30AB 0.121C 0.123C 1.254D 1.259AB
organic.

T3: 50 % NPK mineral + 50% 2.22C 2.23AB 0.114D 0.115DE 1.234E 1.236C
organic..

T4: 25% NPK mineral + 75% 2.11D 1.80C 0.111 E 0.113E 1.220G 1.242BC
organic.

T5: 100 % organic. Compost 1.96E 1.98BC 0.104G 0.105F 1.1961 1.203 E
T6: 75% NPK mineral + 25% 2.32ABC 2.35A 0.124B 0.127B 1.264C 1.269A
organic compost + bio

T7: 50 % NPK mineral + 50% 2.39AB 2.40A 0.133A 0.135A 1.269B 1.273A
organic compost + bio

T8: 25% NPK mineral + 75% 2.30BC 2.32AB 0.115D 0.116D 1.226F 1.231CD
organic compost + bio

T9: 100 % organic compost + 2.02DE 2.08ABC 0.109F 0.114DE 1.202H 1.211DE

bio

The means in each column that were followed by the same letter or letters did not differ substantially at the 5% level.
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Table 7. The effects of various NPK mineral fertilizers on the Na%, Mg%, and Ca% of Valencia orange trees
over the trial seasons of 2022 and 2023 when mixed with compost and sources of beneficial

bacteria.
Parameters Na % Ca% Mg%
Treatments
2022 2023 2022 2023 2022 2023
T1: Control100% NPK mineral 0.230G 0.240DE 2.99A 3.07A 0.325A  0.333A
T2: 75% NPK mineral + 25% 0.250DEF 0.260C 2.87C 2.97B 0.302D  0.306D
organic.
T3: 50 % NPK mineral + 50% 0.256DE 0.256CD 281D 291C 0.297E  0.301E
organic..
T4: 25% NPK mineral + 75% 0.276C 0.256CD 279D 2.81DE  0.287G  0.292F
organic.
T5: 100 % organic. Compost 0.320A 0.330A 273E  2.74F 0.246l 0.252H
T6: 75% NPK mineral + 25% 0.240FG 0.230E 291B 295BC  0.311C  0.317C
organic compost + bio
T7: 50 % NPK mineral + 50% 0.243EFG 0.233E 2.98A  3.03A 0.322B  0.328B
organic compost + bio
T8: 25% NPK mineral + 75% 0.263CD 0.240DE 281D 2.85D 0.289F 0.293F
organic compost + bio
T9: 100 % organic compost + bio 0.313B 0.303B 2.75E  2.78EF 0.250H  0.264G

The means in each column that were followed by the same letter or letters did not differ substantially at the 5% level.

Table 8. The effectiveness of different NPK mineral fertilizers, combined with compost and sources of
effective microorganisms, on Fe, Mn and Zn of Valencia orange trees during 2022 and 2023

experimental seasons.

Parameters Fe (ppm) Mn (ppm) Zn (ppm)
Treatments 2022 2023 2022 2023 2022 2023
T1: Control100% NPK mineral 96.00A 9566  27.33A  28.66A 83.00 84.00

A A A
T2: 75% NPK mineral + 25% organic. 92.00C 9233 2433C 25.66C 76.00C 78.00C
B
T3: 50 % NPK mineral + 50% organic.. 86.00D  86.33C 23.50D 2433D 72.00 73.66
D D
T4: 25% NPK mineral + 75% organic. 81.00E 8166 22.83D 24.16D 68.33E 69.66E
D E
T5: 100 % organic. Compost 56.00G  56.33F 22.26E  23.83D 60.00 62.00
G G
T6: 75% NPK mineral + 25% organic 95.00A 9533 26.40B 27.33B 79.50B 81.33B
compost + bio B A
T7: 50 % NPK mineral + 50% organic 94.00B 9433 2750A 2850A 82.00 84.00
compost + bio A A A
T8: 25% NPK mineral + 75% organic 84.33D 84.66C 2450C 26.50B 7200 73.33
compost + bio Cc D D
T9: 100 % organic compost + bio 66.00F 66.33E 23.23D 24.16D  65.66F 67.00F

The means in each column that were followed by the same letter or letters did not differ substantially at the 5% level.

By adding biofertilizers to compost, the
nutrients break down and become more readily
available for plants to consume, which further
explains the results. Additionally, the inclusion of
microbeans as a biofertilizer preserved phosphate
and nitrogen, which are essential for a number of
biological functions in trees. This encouraged trees to
benefit from the availability of these elements.
Adding biofertilizer to organic fertilizer increased the
mineral content compared to organic fertilizer only
(Iman et al., 2008 and Khamis et al., 2013). In the

same vein, Awad and Salama (2012) discovered
that, after mineral fertilization, the leaf N, P, and K%
of sour orange seedlings were considerably increased
by poultry manure exposed to biofertilizers.
Biofertilizers' increasing impact on leaf N, P, and
K% is in line with findings from Abdelhak et al.
(2012) and Al-Khawaja and Muglad (2013) on
Valencia oranges, who reported that several
biofertilizers significantly increased the
aforementioned nutrients. Balady mandarin trees
grown in sandy soil benefited from the addition of
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farmyard manure (FYM) and filter mud (FM), as
shown by Ebrahiem and Mohamed (2000). As
stated by Abd EI-Aziz (2002), banana plants
growing Williams cv. were shown to have higher leaf
contents of N, P, and K when bio fertilizer and
organic manure rates were raised. Moustafa (2002)
assessed how the Washington navel orange trees leaf
mineral content responded to various organic manure
sources, including cattle, poultry, and rabbit dung.
He demonstrated that the best organic manure source
for raising the N, P, K, and Mn content of leaves was
poultry manure. The results obtained are consistent
with Abd-Rabou (2006) assessed how mango and
avocado  seedlings  responded to  various
biofertilizers, Abd Ella (2006) Arabi pomegranate
trees with microbial fertilization (Biogein, Nitrobine,
and Phosphorein) significantly improved shoot
length, leaf area, leaf dry weight, leaf total
carbohydrate contents, leaf concentrations of N, P,
Ca, Fe, and Zn, and leaf chlorophyll, Shahain et al.
(2007), applying EM (a commercial biostimulant
containing, Abd El-Migeed et al. (2006), Abd ElI-
Migeed et al., (2007), Osman et al. (2010), the
Koronaki olive cultivar had the richest leaves, Abd-
Ella and EI-Sisi (2011), applying 30 ppm of
effective microorganisms (EM) improved the Sultani
fig trees' leaf chlorophyll, N, P, and Fe contents, El-
Khawaga (2011)discovered that applying organic
and biofertilizers improved the nutritional condition
and growth (leaf area and NPK content), Saad et al.
(2011), Zaghloul date palms, Abdelaal et al. (2013)
compost, potassium (potassium sulphate), sulfur,
yeast, Minia Azotein, and EM1 were all very
successful in improving all nutrients (N, P, K, Mg,
Ca, Zn, Fe, Mn, and Cu) in the leaves of Valencia
orange trees, EI-Merghany et al. (2014), in North
Sinai  circumstances, the Zaghloul date palm's leaf
N, P, K, Ca, Mg, Fe, Zn, and Mn content was highest
when 50% ammonium sulphate, 25% compost, and
25% bio were combined.. Sharaf et al. (2015),
fertilizing "Canino" apricot trees with NPK at 50% +
organic (compost) at 50% + EM + bio-fertilizers
(phosphorene, nitrogenbein, and potassein) + humic
acid (HA) + compost tea greatly increased the
average number of leaves per shoot, average trunk
diameter (ITD%), average new shoot length and
thickness (cm), leaf area, dry weight, and nutrient
contents. of N, P, K, Ca, Mg, Zn, Fe & Mn. Slama et
al. (2019) the leaf NPK content of Flame Seedless
grapevine. EI-Gioushy and Eissa (2019), the
combination of 33.3% chemical NPK + 33.3% NPK
bio-fertilization mixture + 33.3% natural alternative
NPK fertilization. Fatima K. Ahmed and others
(2020) the impact on Valencia orange plants with
biofertilizers and irradiation fertilizer.

Conclusion

In summary, this study demonstrated that the
compination between 15kg of compost, biofertilizer

and 50% NPK chemical fertilizer had the best results
in vegetative growth and nutritional status . As well
as the results obtained can be recommended.

Reference

Abd El-Aziz, A. B. K. (2002): Physiological studies
on bio-fertilization of banana plants cv.
Williams. Ph. D. Thesis, Faculty of Agriculture,
Dept.of Horticulture. Minia University, Egypt.

Abd EI-Migeed, M. M. A.; M. M. S. Saleh; E. A.
M. Mostafa (2007): The beneficial of
minimizing mineral nitrogen fertilization on
Washington navel orange trees by using organic
and biofertilizers. World J. of Agric. SCI.
IDOSI Publications, Faisalabad, Pakistan: 3:1,
80-85. 22

Abd EI-Migeed, M.M., S. El-Ashry and A.M.
Gomaa (2006). The integrated fertilization
of Thompson seedless grapevines with organic
manures, biofertilizers and low dose of mineral
nitrogen. Res. J. Agri. & Biol. Sci., 2: 460-466.

Abd EI-Naby, M. K. S. (2000): Some studies of
growth habits flowering and fruiting of 'Poyo’
banana. M. Sc. Thesis, Fac. Agric., Al-Azhar
Univ.

Abd El-Razek, E., A.S.E. Abd-Allah and M.M.S.
Saleh (2012). Yield and fruit quality of Florida
Prince peach trees as affected by foliar and soil

applications of humic acid. J. Appl. Sci.
Res., 8(12): 5724-5729.

Abdelaal, A.H.; F.F. Ahmed; S.E. EI-Masry and
A.A. Abdallah (2013): Using potassium
sulphur as well as organic and bio fertilization
for alleviating the adverse effects of salinity on
growth and fruiting of Valencia orange trees.
Stem Cell 4(4):27-32.

Abdel-Hak, R.S., El-Shazly, S., El-Gazzar, A.,
Shaaban, E.A. and ElI-Shamma, M.S. (2012)
Response of Valencia orange trees to rock-
Feldspar applications on in reclaimed soils.
Journal of Applied Sciences Research, (July),
3160-3165.

Abd-Ella, E.E.K. and W.A.A.Z. EI-Sisi (2011).
Foliar application of some growth promotres on
growth, fruiting and fruit quality of “Sultani”fig
trees. J. Agric. Env. Sci., 10(2): 1-25

Abdelsalam, M. A. H., Saad, A. A. E. A. M., Nouh,
S. H., Abdelaziz, M. M., & Hassan,
N. F. E. (2023). Relationship Between Visfatin
Level and Cardiovascular
Changes in Hemodialysis Patients. Al-Azhar
International Medical
Journal, 4(2), 9.

Abdo, Z. A. A. (2008) Effect of some biofertilization
treatments on growth and fruiting
of Balady mandarin trees (Doctoral dissertation,
PhD. Thesis, F. of Agriculture, Minia
University, Egypt)

Annals of Agric. Sci., Moshtohor, Vol. 63 (1) 2025



112

M.G. Abo-Gabien et al.

Abd-Rabou, F.A. (2006): Effect of Microbein,
Phosphorene and effective microorganisms
(EM) as bio-stimulants on growth of avocado
and mango seedlings. Egyptian J.Applied Sci.,
21(6B): 673-693.

Abo-Gabien, M. G. (2021). Effect of Magnetic
Iron and Potassium Humate on
Some Flowering and Fruiting Characteristics
of. Annals of Agricultural Science,
Moshtohor, 59(5), 711-722.

Abou El-Khashab, A. M.; S. A. Abou Taleb and
T. S. Wafaa (2005): Aggezi and Koroneiki
olive trees as affected by organic and
biofertilizers, calcium citrate and potassium.
Arab Univ. J. Agric. Sci., Ain Shams Univ.,
Cairo 13(2): 419-440.

Ahmed, F. F. and M. H. Morsy (1999): A new
method for measuring leaf area in different fruit
species. Minia of Agric. Res. & Develop. (19):
97-105.

Ahmed, F.F., Aal, A.A. and Faraag, M.H. (2013)
Partial replacement of inorganic N fertilizer
inBalady mandarin orchards by using organic
and biofertilization. Stem Cell, 4(2), 21-28.

Ahmed, M.F. and M.N. Mohamed (2018).
Improved productivity of Superior
Seedless grapevines using irradiated compost
and bio-fertilization in the desert land. Arab. J.
Nucl. Sci. Appl., 51(3): 94-103.

Awad, S.M and Salama, A.S.M. (2012) Effect of
irradiated some organic manures and
biofertilizers on growth and leaf nutrients
content of sour orange rootstock seedlings. 3rd
International Conference on Radiation Sciences
and Applications, Hurghada. Egypt,
12/11/2012.

bd Ella, E.E.S.K.A. (2006). Effect of biofertilization
on reducing chemical fertilizers, vegetative
growth, nutritional status, yield and fruit quality
of Arabi pomegranate trees. J. Agri. & Env. Sci.
Alex. Univ., Egypt, 5(3): 1- 23.

bd EI-Migeed, M.M., S. El-Ashry and A.M.
Gomaa (2006). The integrated
fertilization of Thompson seedless grapevines
with organic manures, biofertilizers and low
dose of mineral nitrogen. Res. J. Agri. & Biol.
Sci., 2: 460-466.

Brown, J. G., & Lilleland, O. M. U. N. D. (1946).
Rapid determination of potassium and sodium
in plant materials and soil extracts by flame

photometry.

Duncan, D. B. (1955): Multiple ranges and multiple
F. test. Biometrics,
11: 1- 42.

Ebrahiem, T. A. and G. A. Mohamed (2000):
Response of balady mandarin trees growing on
sandy soil to application of filter mud and
farmyard manure. Assiut Jour. Of Agric. Sci. 31
(5): 55-69.

El-Gioushy, S. F. and M. A. Eissa (2019):
Effectiveness of different NPK fertilization
sources on growth, Nutritional status,
productivity and fruit quality of Washington
navel orange trees. Journal of Horticultural
Science & Ornamental Plants, 11 (2): 134-143.

EL-Gioushy, S. F. and M. H. M. Baiea (2015):
Partial Substitution of Chemical Fertilization of
Canino  Apricot by Bio and Organic
Fertilization. Middle East Journal of Applied
Sciences. 5(4): 823-832.

El-Haddad, M.E.; Y.Z. Ishac, and M. L. Mostafa
(1993): The role of bio-fertilizers in reducing
agricultural costs, decreasing environment
pollution and raising crop yield, Arab Univ. J.
Agric. Sci. Ain Shams Univ., 1 (1): 147-195.

El-Khawaga, A.S. (2011). Partial replacement of
mineral N fertilizers by using humic acid
and Spirulina platensis algae biofertilizer in
Florida prince peach orchards. Middle East J.
Appl. Sci., 1: 5-10.

El-Khawaga, A.S. and M.F. Maklad (2013):
Effect of combination between bio and
chemical fertilization on vegetative growth,
yield and quality of Valencia orange fruits.
HortScience Journal of Suez Canal University,
1: 269-279.

El-Kobbia, A. M. (1999): Response of Washington
navel orange to organic fertilizer “biohumus”
and cattle manure application. Alexandria
Journal of Agricultural Research, 44(2): 199-
207.

El-Kinany, S., E. Achbani, M. Faggroud, L.
Ouahmane, R. El Hilali, A. Haggoud and
R. Bouamri (2018). Effect of organic fertilizer
and commercial arbuscular mycorrhizal
fungi on the growth of  micropropagated date
palm cv. Feggouss. J. the Saudi Society of Agri.

Sci., 18(4): 411-417.

El-Kosary, S., M.A. Abdel-Mohsen, S. EI-
Merghany and A.M. Badran (2013).
Enhancing the productivity of Early grand
peaches under Northern Sinai conditions via
supplemental irrigation and organic
fertilization. J. Hort. Sci. & Ornamen. Plants, 5:
77-88.

El-Merghany, S., M.F. Attia, E.M.A. Zaen El-
Daen, M.F.M. Shahin, H.S.A. Hassan and
L.F. Haggag (2014). Effect of some fertilizer
treatments on the productivity and mineral
content of Zaghloul date palm fruits under north
sinai conditions. Middle East J. Agri. Res.,
3(4): 722-731.

El-Sisy, W.A., M. Sourour and E. El-Said (2011).
Effect of using bio and mineral fertilizers on
growth, yield and fruit quality of guava cv.
Seedy Montkhab. Alexa. Sci. Exchange J.,
32(1): 76-84.

Eman, A. Abdel-Moniem; A. S. E. Abd-Allah and
M. A. Ahmed (2008): The combined effect of

Annals of Agric. Sci., Moshtohor, Vol. 63 (1) 2025



The Influence of Decreasing Npk Mineral Fertilizers on Valencia Orange Plants ....... 113

some organic manures, mineral N fertilizers and
algal cells extract on yield and fruit quality of
Williams banana Plants. American Eurasian J.
Agric. & Environ. Sci., 4 (4): 417- 426.

Eman, A.; Abd EI-Monem, M.; M.S. Salah and
E.AM. Mostafa (2008b): Minimizing the
quantity of mineral nitrogen fertilizers on
grapevine by using humic acid, organic and bio-
fertilizers. Research Journal of Agriculture and
Biological Sciences, 4(1): 46-50.

Grzyb, Z.S., W. Piotrowski, P. Bielicki, L.S. Paszt
and E. Malusa (2012). Effect of different
fertilizers and amendments on the growth of
apple and sour cherry rootstocks in an organic
nursery. J. Fruit Ornam. Plant Res., 20(1): 43-
53.

Hegazi, E. S.; M. R. El-Sonbaty; M. A. Eissa;
Dorria M. Ahmed and T. F. El-Sharony
(2007): Effect of organic and bio-fertilization
on vegetative growth and flowering of Picual
olive trees. World Journal of Agricultural
Sciences 3 (2): 210-217.

K Ahmed, F., & F Ahmed, M. (2020). Effect of
Irradiated Compost and Bio Fertilizer on
Vegetative Growth and Fruit Quality of
Valencia  Orange. Egyptian ~ Journal  of
Horticulture, 47(1), 15-27..

Kannaiyan, S. (2002): Biotechnology of Bio-
fertilizers Alpha Sci. Inter. Ltd. B.O. Box 4067
Pang Boorne R. 68 U.K. pp. 1-275.

Khamis, M.A., M.M. Sharaf, F.M. Abd-EL-Latif,
S.1. Habashy and R. A. Kelani. (2017). Impact
of Inorganic and Bio-organic Fertilization on
Growth, Yield and Fruit Quality of Young
fruitful mango trees "Fajri Kalan cv.". Middle
East J. Agri. Res., 6(2): 340-347.

Khamis, M.A., Sharaf, M.M., Bakry, K.A., Orabi,
1.0., Saleh, O.I. and Ahmed, M.F. (2013)
Response of grape transplants to irradiated
compost. Journal of
Applied Sciences Research, 9(4), 3022-3031.

Kurer, B.S., D.R. Patil, K. Gandolkar, R.K.
Mesta, M.S. Nagaraj, A.M. Nadaf and D.
P.Prakash (2017). Response of pomegranate to
different organic manures under northern dry
zone of Karnataka, India. Int. J. Curr.
Microbiol. App. Sci., 6(11): 86-90.

Mostafa, R.A. (2008). Effect of bio and organic
nitrogen fertilization and elemental sulpher
application on growth, yield and fruit quality of
Flame seedless grapevines Assiut J. Agri. Sci.,
39(1): 79-96.

Moustafa, M. H. (2002): Studies on fertilization of
Washington navel orange trees. Ph.D.
Dissertation Fac. of Agric., Moshtohor, Zagazig
University, Benha Branch, Egypt.

Murphy, J. A. M. E. S., & Riley, J. P. (1962). A
modified single solution method for the
determination of phosphate in natural
waters. Analytica chimica acta, 27, 31-36.

Morse, J.G. and Robertson, C.A. (1987). Calculating
canopy area of citrus trees and surface area of fruits.
Florida Entomol. 70-168,(J. Amer. Soc. Hort Sci.,
115 (1): 6:8, 1990.

Mustafa, A.A.A., M.A.F. Badran, R.A. Ibrahim
and T.K.R. ElI-Mahdy (2014). Response of
Sewy date palm to different application of n-
fertilizers. Assiut J. Agri. Sci., 45(3): 25-37.

Nidhika Thakur, N. T., & Rana, V. S. (2014).
Influence of pruning intensity on yield and
quality of nectarine peach.

Obreza, T. A. and M. Ozores-Hampton (2000):
Management of organic amendments in Florida
citrus production systems. Fifty. Ninth Annual
Meeting of the soil and crop Science Society of
Florida Sarasota, Florida, USA, 22-24 Sept.
1999.

Osman, S. M.; M.A. Khamis and A. M. Thorya
(2010): Effect of mineral and Bio-NPK Soil
application on vegetative growth, flowering,
fruiting and leaf chemical composition of young
olive trees. Research Journal of Agriculture and
Biological Sciences, 6 (1): 54-63.

Osman, S.M. and LE. Abd EI-Rhman (2010).
Effect of organic and bio Nfertilization on
growth, productivity of fig tree (Ficus carica,
L.). Res. J. Agri. & Biol. Sci., 6(3): 3195-328.

Pregl, E. (1945): Quantitative Organic Micro
Analysis. 4" Ed. Chundril, London.

Prince, W.S.P.M.; S. Sivakumar; V. Ravi and V.
Subburam (2000): The effects of coirpith
compost on the growth and quality of leaves of the
mulberry plant Morus alba L. Bioresource
Technology, 72 (1): 95-97.

Saad, R.1., Kh.A. Roshdy and N.A. Abd EI-Mgeed
(2011). Response of Zaghloul date palms grown
in new reclaimed lands to application of organic
and bio nitrogen fertilizers. Alex. Sci. Exchange
J., 31(2): 121-129.

Sau, S., P. Mandal, T. Sarkar, K. Das and P.
Datta (2017). Influence of biofertilizer and
liquid organic manures on growth, fruit quality
and leaf mineral content of mango cv.
Himsagar. J. Crop and Weed, 13(1): 132- 136.

Shaban, A.E.A. and A.T. Mohsen (2009):
Response of citrus rootstocks and transplants to
biofertilizers. Journal of Horticultural Science
& Ornamental Plants 1 (2): 39-48.

Shahain, M.F., E.Z.A. EI-Motty, M.H. EI-Shiekh
and L.F. Haggag (2007). Effect of some
biostimulant on growth and fruiting of Anna
apple trees in newly reclaimed areas. Res.

Sharaf, M.M., F.M. Abed-Elatif, Kh.A. Bakry,
AF. EI-Ramah and N.A. Abdou (2015).
Physiological  studies on apricot trees
fertilization grown in Ismailia governorate 2-
effect of mineral (NPK), organic (compost)
fertilizers and some soil bio-stimulants on
growth and nutritional status of "Canino"
Apricot trees. Egypt. J. Hort., 42(1): 111-133.

Annals of Agric. Sci., Moshtohor, Vol. 63 (1) 2025



114 M.G. Abo-Gabien et al.

Singh, H., Chen, Y., Tabazadeh, A., Fukui, Y., ,Flame“seedless grapevine grown in two
Bey, I, Yantosca, R., ... & Kondo, different locations of Egypt. Spanish J. Agri.
Y. (2000). Distribution and fate of selected Res., 17(3): 1-10.
oxygenated organic species in the Wardowski, W.F.; S. Nagy and W. Grierson
troposphere and lower stratosphere over the (1985). Fresh citrus fruit. Avi. Publ. Co. Inc.
Atlantic. Journal of Geophysical Westport, U.S.A.79-83.
Research: Atmospheres, 105(D3), 3795-3805. Zhou, R., Cheng, H., & Tiersch, T. R. (2002).
Slama, M.1., A.E. Omar, S.S. Bassiony and G.M. Differential genome duplication and fish
Ghoneem (2019). Effect of compost and diversity. Reviews in Fish Biology and
natural rocks as partial substitutes for NPK Fisheries, 11, 331-337.

mineral fertilizers on yield and fruit quality of

Jladl Aukl) Alally guadll gail) o Avsmal) duuligdly Aliosilly dbiag i) aan) Julii il
laaallal) gl )

Slo 20238& 2022 ulltie Cpege DA yeas = Buad) Alilas — (g hill Golg 4ald dejie b Auhall sda Cujal
o)l b A5X5 deh) dilue oy LLLISIE Goad dual o dagaladly Saiall Clsin 10 see (heall) Laaldl Qs sl
A lavss Job ¢ iyl g5l ol el e Ll 231 sae Jacsgia IS L Auhal) st D) il (o) plas e Al
o ol Tangl Cum - Aaiaal) Aosbend) Debaall Lgilatiad (530 el @3 (AU sal) Jele o (¢ Ayl Aabiaall ¢ 58 UL 3LY) s
Lapladl Alabead) cpelal ¢ elld e sdle o Sare 2ead %100) cilese Ally ctal) iyl il a0 <8 Aaldisatl) Jalgal
ISy () Alalaall (g Blladll ais . Bad [ Je36 Jones s laws + Badf aaS€ 15 Jones CugeS + iare 2ans %50 )
45l (A 36 Jsar oen + Byadf paS 30 Jamas CossaeS + (v e %0) Aealil) Aol i) Laigy Lol 38 3 Jasale
Lalas Bale culS LSS Glod) clulall adl) JB1 (ld ¢ b e el o Al ansge DA @lldy el 8 Glas) 5,41 U
Ahll cege A @llyy Giliaa] 51 Ayl cilial lly (32 aa€ 30 dana Ciusae + (S wand %0) Lesaldl) dlalaal

) ealial a1 (ssime B dusine 82 ) ol %100 Lty Gslasll dpactl) o bl ot il Canngl LS
@AY el wo Anlall Ll JUll sV ( Ssiasally clijlly waslly assiaally asaadllly asaalislly siusilly oy il
(B2 Je36 Jares oy (sn + By aaS 15 Jarer CrnguaS + s drandt %50 ) dnalaad) Alabaal) o a3 L Aushyll cans
Lgall 52aY) (0 Adbidal) N anally Lah (gpnnll laad) i3 ol (A Zali (e %100 Aty (glas€ll dnacall Ay ai )
oo Aragl) oK ¢ lgde Jsean) 5 A @ e 22023 5 2022 Gaanat) Coeagall B LU Saedl sl e
Lot )y Ll dira a1 alas diully oLyl daa e sjlaall clydlill cld NPK dslesl 500ud1 o 7 50 Qi dujail) Cagpla
Hadll s Cpenil 8adf Ja30Jwar Cubon @SHe + CrugeS 8adfpaS15 Jara (Qusedll) ouand) sled) 3ok ge @llyy Gl
s Alle Baga I Lz lly Y] AU it deliad Jast lly piaall Q) HlasY SLEN sasag daaliYly 4513200 Alal)
o peall

Annals of Agric. Sci., Moshtohor, Vol. 63 (1) 2025



