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ABSTRACT

A two-year field experiment was conducted (2019-2020) at Afak Farm, Balat district, New Valley, Egypt,
to evaluate the effects of foliar applications of natural biostimulants (yeast, Kelpag, Bio-power) on the productivity
and fruit quality of eight-year-old Valencia orange (Citrus sinensis L.) trees. The experiment was laid out in a
Randomized Complete Block Design (RCBD) with three replications and seven treatments: T1 (control, distilled
water), T2 and T3 (yeast at 10 and 20 g/L), T4 and T5 (Kelpag at 10 and 20 g/L), and T6 and T7 (Bio-power at 10
and 20 g/L), Foliar sprays were applied twice: two weeks after fruit set and ten days later. Assessed parameters
included flowering characteristics, fruit retention, leaf nutrients (N, P, K), yield, and fruit quality. Results showed
that all treatments significantly increased the number of leafy and woody inflorescences, flower quantity, and fruit
retention compared to the control. Leaf nutrient levels improved significantly, especially with Bio-power at 20 g/L.
Yield, fruit weight, volume, pulp percentage, total soluble solids (TSS), juice content, and ascorbic acid improved,
while total acidity decreased. The most pronounced improvements were with Kelpak at 20 g/L: yield per tree
increased by 13.8%, fruit weight by 3.5%, and TSS by 14.7% compared to control. No significant differences
among the three biostimulants at the 20 g/L rate. Findings suggest that foliar application of yeast, Kelpak, or Bio-
power at 20 g/L. enhances growth, yield, and fruit quality of Valencia orange under arid conditions, with Kelpak
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showing a slight advantage in quality parameters.
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INTRODUCTION

With an estimated 140 million tons produced
annually, citrus (Citrus spp.) is one of the world's most
important fruit tree crops and is in high demand both for fresh
consumption and for the manufacture of juice. Certain
phytochemicals, including vitamins, carotenoids, minerals,
flavonoids, phenolic acids, limonoids, volatiles, and sugars,
are directly linked to the health and sensory qualities of citrus
fruits and how consumers perceive their advantages (Ma et
al., 2020 and Talon et al., 2020).

In Egypt, Citrus trees are considered one of the main
fruit crops cultivated. In recent years, the area of citrus
cultivation has rapidly increased, reaching approximately
529405 feddans, with a total production of around 5142829
tons. Of this, oranges accounted for about 350290 feddans,
producing 3471806 tons. Valencia oranges, specifically,
covered around 144419 feddans, with an annual production
of 1510545 tons, (MALR, 2023).

The Mediterranean climate of Egypt is suited for
citrus production. Oranges account for over half of the total
fruit production in Egypt. Citrus fruit demand for fresh
consumption or juice production varies greatly among
national and international marketplaces based on consumer
tastes and choices. Of all the orange kinds, Valencia is the
most common, particularly in the recently reclaimed areas,
thanks to its ancient and contemporary strains. Valencia
orange trees, especially in desert lands, are exposed in critical
growth periods to difficult climatic conditions, considering
recent climatic changes. (Zhong, and Nicolosi, 2020).

Chemical fertilizers have been widely utilized to boost
agricultural yields on arable land. A nation may become self-
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sufficient in food production if it uses more chemical
fertilizers in agriculture, yet chemicals have negative effects
on organisms and the environment. Furthermore, chemical
fertilizers are costly, have an adverse effect on the soil, lower
its fertility and water-holding capacity, create nutritional
imbalances, and pollute water at unacceptable levels. (Sprent,
1999).

Living microorganisms, plant-based or microbial
extracts, soil organic wastes (such as fulvenes and humates),
and synthetic compounds are examples of agricultural bio
stimulants. It is unclear how bio stimulants work, and they
have been ascribed to hormones in different ways.
composition, the existence of molecules that are in charge of
transporting and absorbing mineral nutrients, or the presence
of plant signaling signals (Calvo et al,, 2014).

By increasing resource acquisition (nitrogen,
phosphorus, and essential minerals), producing Siderophore,
stimulating the production of phytohormones, or indirectly by
increasing plant tolerance of pathogens as part of integrated pest
management, the use of various types of bio fertilizers, such as
nitrogen fixers, phosphorus solubilizes, phosphorus mobilizers,
and potassium solubilizes, enhances citrus growth. It also
maintains soil fertility and protects the environment. By boosting
biological N fixation, nutrient availability and uptake, and natural
hormone stimulation, bio fertilizers may increase crop output
(Kannaiyan, 2002; Abdel-Moniem et al, 2003; Hegab et al,
2005 and El- Salhy et al., 2006).

Reducing chemical fertilization particularly N
fertilizer is crucial to lowering pollution levels in the
environment and producing safe produce. In this regard, using
bio fertilizers is a reasonably good strategy. It has
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microorganisms that help plants get the nutrients they need
from natural sources, reducing the need for fertilizers. Various
compounds that increase yield in terms of quality and quantity
while lowering manufacturing costs and environmental
pollution (El-Haddad et al, 1993; Verna, 1999; Ram Rao et
al, 2007, El-Salhy et al., 2011 and Alalaf 2020).

Citrus trees treated with foliar bio stimulants during full
bloom and a month later may have delayed abscission, higher
fruit set, better fruit quality, and better control over maturation.
Additionally, it aims to save fertilization costs and prevent
pollution and soil salinity by using less mineral fertilizer (Abd El-
Motty and Orabi, 2013 and El-Boray et al, 2015).

In Washington navel orange trees, potassium humate,
active dry yeast, and amino green produced the greatest
values of vegetative growth indices in descending order
(Mustafa and. El-Shazly 2013).

Biofertilizers are eco-friendly, cost-effective, non-
toxic, and easy to apply, making them a sustainable
alternative to chemical fertilizers. They help preserve soil
biodiversity, maintain soil structure, and enhance long-term
agricultural productivity (Deepali and Gangwar, 2010;
Thomas and Singh, 2019). Commonly known as microbial
inoculants, these organic products are derived from beneficial
microorganisms associated with plant roots and the
rhizosphere. They have been shown to promote plant growth
and increase crop yields by 10-40% through mechanisms
such as enhancing biological nitrogen fixation, improving
nutrient availability and uptake, and stimulating the synthesis
of natural plant growth hormones (Kannaiyan, 2002;
Jankowski and Dubis, 2008; Kawalekar, 2013).

Yeasts are a rich source of phytohormones and a
natural, safe bio fertilizer (Abou El- Yazied and Mady 2012).
Some phytohormones that promote plant growth can be
produced by it. Auxins, a class of molecules with an indole
ring, are one type of these regulators. By controlling a number
of physiological and developmental processes, indole-3acetic
acid (IAA), the main auxin class member that promotes plant
growth, is known to elicit quick and sustained reactions in
plants. Using yeast extract to increase the development and
yield of various plant species (Kasahara, 2016 and Nutaratat,
etal, 2016).

Therefore, this study was conducted to assess the
impact of foliar applications of yeast, Kelpak, and Bio-power
on the growth performance, yield, and fruit quality of
Valencia orange (Citrus sinensis L.) trees.

MATERIALS AND METHODS

The experiment was carried out during two consecutive
growing seasons (2019 and 2020) at Afak Farm in the Balat
region, New Valley Governorate, Egypt, using eight-year-old
Valencia orange trees (Citrus sinensis L.) grafted onto Volkamer
lemon (Citrus volkameriana L.) rootstock. The trees were grown
in silty clay soil and spaced at 6 m x 4 m.

The seven spray treatments were used in this experiment:
T1: control (spraying water only)

T2: Spraying Yeast extract at 10 g’L water

T3: Spraying Yeast 20 extract at gL water

T4: Spraying Kelpak at 10 g/L water

T5: Spraying Kelpak at 20 g/L water

T6: Spraying bio-power at 10 g/L water

T7: Spraying bio-power at 20 g'L water

Preparation of Yeast extract:

Carbon and nitrogen sources in a 6:1 ratio were used
to activate the dry, pure yeast powder (Barnett ez al., 1990).

With roughly 12,000 yeast cells per milliliter, this ratio is ideal
for achieving the maximum vegetative production of yeast.
Then, right before use, the medium was frozen and thawed.
For all treatments, Tween-20 was added as a spreading agent.
Mahmoud (2001) examined the yeast extract used in this
study for phytohormones, "macro and micro" mineral
elements, amino acids, total carbohydrates, reducing sugars
like glucose, enzymes, and vitamins. Bio-power and Kelpak
are bio stimulants that include vitamins, hormones, macro and
microelements, and amino acids (proteins).

Kelpak is a natural seaweed extract biostimulant used
as a foliar spray on trees to enhance growth, flowering, and
stress tolerance. It contains natural auxins and cytokinins that
improve root development, fruit set, and overall plant vigor
(Produced by Kelp Products (Pty) Ltd., South Africa).

Bio-power is a non-hormonal, microbially derived
agricultural biostimulant designed for foliar application on
plants. It is patented by the Academy of Scientific Research
and Technology under patent number 221165 and was
awarded the Outstanding Merit Award in 2002 by the
Academy. It contains: Amino acids (6.012%), Vitamins
(0.081%), Macronutrients (34.33%), Micronutrients (3.96%),
Unsaturated fatty acid esters (1.8%), Emulsifying agents
(1.3%) and Chelating agents (4.44%).

Both treatments were applied to the same trees. To
make solutions, water was added in 10 or 20 g/L increments.
Two sprays of each item were applied to the chosen trees; the
first was applied two weeks after the fruit set, and the second
was applied ten days later. The following metrics were
examined in order to assess how these treatments affected
fruit quality, yield, growth, and nutrient status.

Flowering Characteristics: -

The percentage of leafy and woody inflorescences
during the spring growth cycle was measured by counting
each type during the first week of April and calculating the
percentage in relation to the total number of inflorescences.
Additionally, the number of flowers on each inflorescence
was counted, and the proportion of blossoms on each
inflorescence was then noted.

Fruit retention: By dividing the number of developed fruits

per inflorescence by the number of hermaphrodite flowers per

inflorescence, the fruit retention percentage was computed

and reported as a percentage.

3-Determination of NPK in leaves: Leaf samples for N, P,
and K determination were collected from 4—-6-month-old
spring flush leaves taken from non-fruiting shoots, with the
third leaf from the apex sampled during July—August.
(Wilde et al., 1985).

4-Yield per tree: The yield per tree (kg) was calculated by
multiplying the average fruit weight (g) by the total number
of fruits on each tree after the fruits were harvested and their
weight (g) was noted.

5-Fruit quality parameters: To ascertain the physical and
chemical characteristics, ten ripe fruits were randomly
selected from each tree at harvest time.

a- Fruit physical characteristics: - Fruit volume, pulp fruit
percentage, and fruit weight (g) were all measured.

b—Fruit chemical characteristics: According to AOAC
(2000), the percentages of juice, ascorbic acid (Vitamin C)
content (mg/100 ml Juice), and the percentage of total
acidity (g citric acid /100 g F.Wt.) were used to calculate the
total soluble solids (T.S.S.) using a hand refractometer.
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Statistical analysis: -

Three replicates, two trees each, were used in the study's
fully randomized block design. According to Snedecor and
Cochran (1990), the least significant difference NEW LSD) test
was applied at the 5% level to distinguish between means.

RESULTS & DISCUSSIONS
Results
1- Inflorescence types, fruit retention and leaf nutritional status:
The information in figures 1&2 show the effect of yeast,
Kelpak and bio-power foliar spraying at 10 or 20 g/ L on the
number of leafy inflorescences, number of flowers / leafy
inflorescences and percentage of fruit retention as well as number
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of woody inflorescences, number of flowers / woody
inflorescences and percentage of fiuit retention of Valencia
orange trees during the 2019 and 2020 seasons. The data show
that the results for both seasons followed a similar pattern.

In a general view, data cleared that foliar spraying of
yeast, Kelpak or bio-power significantly stimulated the
number of leafy inflorescences, number of flowers / leafy
inflorescences and percentage of fruit retention as well as
number of woody inflorescences, number of flowers / woody
inflorescences and of percentage of fruit retention more than
spraying water (control).

T

2019 22020 = Mean

T1: Control T2: Spraying Yeast 10 g’L. T3: Spraying Yeast 20 g’L T4: Spraying Kelpak 10 g’L T5: Spraying Kelpak 20 g’L T6: Spraying bio-power 10 g’'L

T?7: Spraying bio-power 20 g’'L

Fig 1. Effect of foliar application of yeast, Kelpak and bio-power on No. leafy inflorescences, No. flowers in leafy
inflorescences and percentage of fruit retention of Valencia orange during 2019 and 2020 seasons.
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Fig 2. Effect of foliar application of yeast, Kelpak and bio-power on No. woody inflorescences, No. flowers in woody
inflorescences and percentage of fruit retention of Valencia orange during 2019 and 2020 seasons.

The highest number of leafy inflorescences, number
of flowers / leafy inflorescences and percentage of fruit
retention as well as number of woody inflorescences, number
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of flowers in woody inflorescences and percentage of fruit
retention values were recorded due to spray bio-power at 20
/'L water (T7) followed by Kelpak at 20 g'L water (T5), and
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yeast at 20 g’ L water(T3), respectively. On other hand, the
lowest values were observed due to water spray (control, T1).
The obtained number of leafy inflorescences were
10.15,11.27,12.68, 11.74, 12.81,11.95 and 12.98, number of
flowers / leafy inflorescences were (7.70, 8.02, 8.84, 8.27,
8.86,8.51 and 8.89), and fruit retention were 9.21,9.97, 11.18,
10.57,11.21,10.67 and 11.32% as well as number of woody
inflorescences (8.66, 9.19, 9.38, 9.39, 9.23, 9.37 and
9.10),number of flowers / woody inflorescences (5.97, 6.31,
7.11, 6.65, 6.95, 6.66 and 7.12) and fruitretention (3.74, 3.98,
491,4.24,4.69,4.38 and 4.77 %) as an av. of the two studied
season) due to spray water (control), yeast 10 g/L water, yeast
20 g'L water, Kelpak 10 g’L water, Kelpak 20 g/L water, bio-
power 10 g’L water and bio-power 20 g/ water. Therefore,
the corresponding increment of the number of leafy
inflorescences over control was (27.88%), number of flowers
/ leafy inflorescences (15.45%) and percentage of fruit
retention was (22.91%) due to spray bio-power at 20 g/ L
water (T7) compared to water spray (T1) as average of the
two studied seasons, respectively. On the other hand, the
corresponding increment of the number of woody
inflorescences was (8.43%), the number of flowers /woody
inflorescences was (19.26%), and the percentage of fruit
retention was (31.28%) due to spray yeast at 20 g’ L water
(T3) compared to water spray (T1) as average of the two
studied seasons, respectively. No significant differences were
found in flowering characteristics due to spraying with
biopower at 20 g'L or Kelpak at 20 g'L or Yeast at 20 g’L.
Also, data in Table (1) demonstrates how the
administration of yeast, Kelpak and bio- power at 10 or 20 g/
L had positively affected the percentage of NPK in ‘Valencia’
orange leaves, compared to the control in the 2019 and 2020

growing seasons. It appears that the results followed the same
trend during the two studied seasons.

In general, data cleared that yeast, Kelpak or bio-power
spraying significantly increased the percentage of leaf nitrogen,
phosphor and potassium more than spraying water (control).

The obtained leaf of nitrogen % were (2.37, 2.42,
2.47,2.44,2.50,2.46 and 2.49 %), of

Phosphor % were (0.150, 0.181, 0.201, 0.172, 0.181,
0.175 and 0.186 %), and potassium % were(1.28, 1.48, 1.52,
1.50, 1.49, 1.54 and 1.50 %) as an av. of the two studied
season) due to spray water (control), yeast 10 g/L water, yeast
20 g’ water, Kelpak 10 g’L water, Kelpak 20 g'L water,
Bio-power 10 g’ L water and spraying Bio-power 20 g/ L
water respectively .

The highest leaf nitrogen, phosphor and potassium %
were recorded due to spray bio- power at 20 g'L water(T7)
followed by Kelpak at 20 g'L water(T5), and yeast at 20 g'L
water(T3), respectively. On other hand, the lowest values
were observed in the control treatment (T1). Therefore, the
corresponding increment of the nitrogen over control was
(5.49%), phosphor was (34.00%) and potassium was
(18.75%) during the two studied seasons, respectively. No
significant differences were found in percentage N, P and K
due to spray with bio-power at 20 g’L or Kelpak at 20 g’L or
yeast at 20 g’L.

Therefore, spraying of yeast, Kelpak and bio-power
significantly improved the number of leafy inflorescences,
number of flowers / leafy inflorescences and percentage of
fruit retention as well as number of woody inflorescences,
number of flowers / woody inflorescences and of percentage
of fruit retention and nutritional status of trees.

Table 1. Effect of foliar application of yeast, Kelpak and bio-power on percentage of NPK content of Valencia orange

leaves during 2019 and 2020 seasons.

N% % K%

Treatments 2019 2020 Mean 2019 2020 Mean 2019 2020 Mean
1 2388 2368 237C  0133C 0.167C _0.150D  127C  129C  128C
™ 28AB  241AB 242BC  0.155AB  0206B  0.18IBC  14IB  154A  148B
T3 247A 247A  247AB 0.166A  0235A  0201A  151A  152B  1.52AB
T4 245AB  243AB  244B  0.149B  0195B  0172C  144B  156AB  150AB
Ts 250A 2.49A 250A  0.159AB  0203B  0.I181BC  148A  150B  149B
T6 2.46AB 245A  246AB  0152AB  0193B  0.175BC  147A  160A  154A
T7 2.49A 2.48A 249A  0159AB  0213B  0.186B  149A  151B  1.50A
ISD35% 0.08 0.08 0.05 0.015 0013 0.012 0.05 0.06 0.04

Means in each column with the same letters are not significantly different at 5%level.T1: Control

T2: Spraying Yeast 10 g’'L

T3: Spraying Yeast 20 g’ T4: Spraying Kelpak 10 g’L T5: Spraying Kelpak 20 g’L Té6: Spraying bio-power 10 g’L T7: Spraying bio-power 20 g'L

Yield components and fruit characters: -

The information shown in Table (2) demonstrates that
yeast, Kelpak or bio-power at 10 or 20 g/ L spraying had
positively increased yield per tree, fiuit weight(g), fruit volume
andpercentage of Pulp of “Valencia’ oranges, compared to the
control in the 2019 and 2020 growing seasons. It appears that the

results followed the same trend during the two studied seasons.

In a general view, the data presented cleared that yeast,
Kelpak or bio-power significantly stimulated yield per tree, fruit
weight(g), fruit volume and percentage of pulp more than
spraying water (control).

Table 2. Effect of foliar application of yeast, Kelpak and bio-power on yield and fruit weight, fruit volume and
percentage of Pulp of Valencia orange during 2019 and 2020 seasons.

Treatments Yield / tree (Kg) Fruit weight (g) Fruit volume Pulp %

2019 2020 Mean 2019 2020 Mean 2019 2020 Mean 2019 2020 Mean
T1 2324C  2751C  2538C 15572B 159.38B 157.55B 180.18B 187.83B 18416 B  75.15B 73.93B 74.54B
T2 2472B  2945B  27.09B 156.13A 159.69A 15791A 18897A 19932A 194.15A 76.61AB 7534AB 75.98AB
T3 2626A 30.54AB 2840AB 15724A 161.28A 159.26A 190.61A 200.55A 19558 A  77.54A 7591A 76.73A
T4 2522AB 29.94AB 2758B 15741A 160.65A 159.03A 18840A 19895A 193.68 A 77.07AB 7528AB 76.18A
T5 2627A  3149A 28.88A 16197B 16427B 163.12B 192.58A 201.17A 19688 A  7749A 76.02A  76.76A
T6 2546AB 3044AB 2795AB 15743A 160.51A 15897A 19027A 20028A 19528 A 76.94AB 75.53AB 76.24A
T7 2628A 30.59AB 2844AB 158.7A 161.52A 160.11A 190.79A 201.09A 19594 A  77.56A 7590A 76.73A
LSD5% 141 1.63 111 6.53 791 5.29 8.12 833 6.05 2.11 1.81 145

Means in each column with the same letters are not significantly different at 5%level. T1: Control
20 g’LL T4: Spraying Kelpak 10 g’L. T5: Spraying Kelpak 20 g’LT6: Spraying bio-power 10 g’LT7: Spraying bio-power 20 g’LL

The obtained yield per tree were (25.38, 27.09, 28.40,
27.58, 28.88, 27.95 and 28.44 kg), fruit weight were (157.55,
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T2: Spraying Yeast 10 gL T3: Spraying Yeast

15791, 159.26, 159.03, 163.12, 15897 and 160.1g), fruit
volumewere (184.16, 194.15, 195.58, 193.68, 196.88, 195.28
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and 195.94cm3 ) and pulp % were (74.54, 75.98, 76.73, 76.18,
76.76, 76.24 and 76.73% ) as an av. of the two studied season)
due to spray water (control), yeast 10 g'L water, yeast 20 g'L
water, Kelpak 10 g'L water, Kelpak 20 g’L water, Bio-power 10
g’L water and Bio-power 20 g/L water respectively.

The highest percentage of affected yield per tree, fruit
weight(g), fruit volume and percentage of pulp were recorded
with the application of spraying Kelpak at 20 gL water(T 5)
followed by spraying bio-power at 20 g/ L water(T7), and
spraying yeast at 20 g/ L water(T3), respectively. On other
hand, the lowest values were observed in the control treatment
(T1). Therefore, the corresponding increment of yield per tree
over control was (13.79%), fruit weight was (3.54%), fruit
volume was (6.91%) and Pulp was (2.98%) during the two
seasons studied, respectively.

Fruit chemical quality: -

Table 3 shows the chemical components of fruit juice
and their impact on the spraying yeast, Kelpak and bio-power
during the 2019 and 2020 seasons. The data showed that all
treatments led to a significant improvement in the chemical
ingredients of fruit juice in terms of high values, total soluble

solids and ascorbic acid, a significant decrease in total acidity
compared to the control. The highest percentage of total
soluble solids, fruit juice and ascorbic acid as well as the
lowest total acidity were obtained in trees that spray with
Kelpak at 20 g'L water(T5) followed by spraying with yeast
at 20 gL water(T3). Therefore, the corresponding increment
of TSS over control was (14.65%), fruit juice was (6.11%),
ascorbic acid was (6.54%) and total acidity was (21.88%)
during the two seasons studied, respectively.

The recorded TSS were (10.92, 11.40, 12.48, 11.34,
12.52, 11.86 &12.33%), fruit juice were (48.10, 49.57, 51.04,
49.77, 50.97, 50.14 & 50.87%), ascorbic acid were (43.74,
45.13, 46.45, 45.25, 46.60, 45.73& 46.45mlg/g), and total
acidity were (1.17, 1.04, 0.96, 1.02, 0.96, 0.99& 0.97% as an
average of two studied season) due to spray water (control),
yeast 10 gL water, yeast 20 gL water, Kelpak 10 g/L water,
Kelpak 20 g/L water, Bio-power 10 g'L water and Bio-power
20 g’L water, respectively.

Therefore, from a general perspective, spraying with
yeast, Kelpak, and bio power at a concentration of 20 g/L of
water appears to be more effective in enhancing the quality of
Valencia oranges.

Table 3. Effect of foliar application of yeast, Kelpak and bio-power on some fruit chemical quality of Valencia orange

during 2019 and 2020 seasons.

Treatments TSS% Juice % Ascorbic acid (mg/ 100 ml Juice) Acidity %

2019 2020 Mean 2019 2020 Mean 2019 2020 Mean 2019 2020 Mean
T1 10.94C 1098D 10.92D 4795B 4825B 48.10C 43.61C 43.87C 43.74C 1.16A 1.18A 1.17A
T2 1145B 1135C 1140C 49.33AB 4981B 49.57B 44.96B 45.30B 45.13B 1.04B 1.03B 1.04B
T3 1227A 12.69A 1248A 50.71A 5137A 51.04 A 4627A 46.63A 4645A  0.97BC0.95B 0.96C
T4 1147B  1120B 11.34C 4956A 4998A 49.77B 45.13A 45.37B 4525B  1.02BC1.01B 1.02BC
T5 1226A 12.78A 12.52A  50.63A  5131A 5097 A 46.38A 46.81A 46.60A 0.96C 0.95B 0.96C
Te 11.71B 12.00B 11.86B 49.87A 5040A 50.14 A 4561A 45.85A 4573A  0.99BC0.98B 0.99BC
T7 1227A 1238A 12.33A  50.60A  51.14A 50.87 A 46.18A 46.71A 4645A  0.97BC0.96B 0.97C
LSD5% 0.38 0.43 0.30 1.39 1.46 1.03 1.28 1.25 0.93 0.07 0.09 0.06

Means in each column with the same letters are not significantly different at 5%level. T1: Control

T2: Spraying Yeast 10 g'L.  T3: Spraying Yeast

20 g’L.  T4: Spraying Kelpak 10 g'L T5: Spraying Kelpak 20 g'LT6: Spraying bio-power 10 g'LT7: Spraying bio-power 20 g’'LL

Discussion

The application of a biogen-enriched formulation
containing 100 g of Azotobacter to Citrus reticulata trees
grafted on sour orange rootstock significantly improved
vegetative growth traits, leaf area, and the carbohydrate-to-
nitrogen ratio in shoots, outperforming conventional artificial
fertilizers. Similarly, a biofertilizer blend comprising Bacillus
megaterium, Bacillus cereus, and Azotobacter chroococcum
enhanced the growth of Valencia orange trees. Compared to
untreated control trees, this combination significantly
improved all measured vegetative growth parameters (El-
Salhy et al., 2010; El-Khawaga and Maklad, 2013).

Yeasts are not only a rich source of carbohydrates,
vitamins, enzymes, amino acids, minerals, and
phytohormones - particularly cytokinins - but also serve as a
natural and safe biofertilizer. They have been shown to
enhance chlorophyll biosynthesis, stimulate protein and
nucleic acid synthesis, and promote cell division and
expansion, thereby improving plant growth and productivity.
Dry yeast, in particular, is valued as a natural biostimulant due
to its high content of proteins, amino acids, and B-complex
vitamins, including thiamine (B:), riboflavin (B:), and
pyridoxine (Bs). Yeasts also produce significant amounts of
growth-promoting substances such as vitamins, hormones,
and cytokinins. Foliar application of 0.2% dry yeast extract
has been reported to improve the physical characteristics of
Valencia orange fruits. Moreover, the most -effective
treatment for enhancing fruit length and diameter was found
to be a spray mixture containing 40 ppm benzyladenine (BA),
0.4% yeast, and 0.4% potassium, which significantly
increased final fruit size—especially in trees grafted onto sour
orange rootstock—while also improving key chemical

quality attributes (Mahmoud, 2001; Abou El-Yazied and
Mady, 2012; El-Tanany and Shaimaa, 2016).—Studies by
Bakry (2007) on Balady mandarin, Mohamed (2008) on Jaffa
orange, and Khafagy et al. (2010) on Navel orange trees
demonstrated that foliar application of 0.4% yeast extract
significantly increased fruit weight and number, as well as
improved fruit physical characteristics, compared to the
control treatment.

CONCLUSION

The results of this study indicate that foliar application
of yeast, Kelpak, or Bio-power at a concentration of 20 g/LL
effectively enhances yield, fruit quality, and nutritional status
of Valencia orange trees, contributing to improved
marketability under the tested conditions.
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