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Abstract

This research, spanning the 2021 and 2022 seasons, aimed to explore the impact of vermicomposting on the growth and productivity of Mango trees (cv. Keitt)
cultivated in sandy soil at Ahmed Orabi Agricultural region, EI-Obour City, Cairo Governorate, Egypt. The selected trees underwent various treatments, including water
(control), vermicomposting at 1 or 2 Kg/tree, Spirulina platensis algae extract at (5 or 10ml/l), and their combinations. Optimal results in terms of leaf fresh and dry weight,
leaf area, and chlorophyll content were observed with the treatment of 2kg vermicompost + 10ml/| algae extract. Furthermore, the addition of vermicompost along with
algae extract improved the leaf status of N, P, K, and Ca. Application of both vermicompost and algae extract, whether individually or in combination, demonstrated positive
effects on the physicochemical quality of the fruit. The findings suggest that the simultaneous use of vermicompost and algae extract holds promise as a supplementary

material for enhancing the growth, productivity, and fruit quality of Mango trees.

Introduction

In Egypt, mango ranks the third economic crop after
citrus and grapes. Mango cv. Keitt is widely cultivated in the
newly reclaimed regions, where the soil is mostly sandy and
characterized by its poor structure, low fertility, salinity,
and low availability of water and nutrients [1]. In such lands,
there is excessive usage of different agrochemicals in order to
increase crop production which proved to be detrimental to the
environment’s health and the whole ecosystem. Nowadays,
organic agriculture is known to be a promising culturing
system that would increase crop productivity and protect
the whole ecosystem. Accordingly, the technology of
vermicomposting is recently paid a fast attention as an

innovative ecotechnology for the conversion of various types of
wastes into vermicompost. Vermicompost is rich in nutritional
elements, various hormones, enzymes, and organic matter
and several studies indicated its role in substituting chemical
fertilizers [2,3]. These studies emphasized the positive impact
of vermicompost on photosynthesis and leaf chlorophyll
content, plant nutrition, and growth. Vermicompost contains
a high percentage of humus substances i.e.; humin, fulvic acid,
and humic acid which provide numerous sites for chemical
reactions and microbial components known to enhance plant
growth and promote the synthesis of phenolic compounds
such as flavonoids and anthocyanins which may improve
the crop quality [2]. Moreover, Lim, et al. [4] referred to the
positive influence of vermicompost application to its role in
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increasing the ability of soil to retain water, soil minerals, and
microorganisms as well as decrease plant pest populations thus
improving the tree nutritional status and yield. Besides, some
researchers went beyond more than the role of vermicompost
as an organic fertilizer to its role as a bio-control agent.
Raghda, et al. [5] indicated that vermicompost can serve as an
effective bio-controlling treatment for root-knot nematodes
without negative effects on the environment.

Green algae serve as popular bio-stimulants, with their
extracts containing numerous bioactive compounds capable
of positively influencing plant physiology. These compounds
lead to beneficial outcomes, including enhanced biomass
production, improved nutritional status, and increased
resistance to stress, as demonstrated by Ertani, et al. in [6].
Algae are typically cultivated in open systems such as ponds,
bubble columns, and stirred tanks, as highlighted by Satish
in 2017 [7]. The application of algae extracts is recognized for
its ability to enhance various aspects of plant development,
including flowering, leaf and shoot growth, fruit set, yield,
and overall fruit quality, as observed in studies by Abd-Allah
in 2008, Ertani, et al. in 2018, and Ertani, et al. in 2014 [6,8,9].

In this respect, current work aims to investigate the
potential of vermicompost to serve in enhancing the growth
performance of Keitt mango grown in sandy soil.

Materials and methods
Plant material and treatments

Treatments of this study were conducted during the 2021
and 2022 seasons on 13-year-old mango trees (Mangifera
indica) cv. Keitt, grown at Ahmed Orabi Agricultural region, El-
Obour City, Cairo Governorate, Egypt, located at (30°12’25.2”N
31°31’57.0”E). Trees were spaced 5x5 m in sandy soil and
irrigated by the drip irrigation system. Forty-five trees were
selected uniformly in vigor as possible and were subjected
to the same fertilization and other agricultural practices in
the orchard. Nine treatments including control (water only),
vermicompost (Vermi.) at 1 and 2kg/tree, and Spirulina platensis
algae extract at 5 and 10ml/1 were applied either alone or in
combinations in a randomized complete block design (RCBD)
with 5 replicates for each treatment. Both vermicompost and
algae extract were produced in the national research centre
and applied during two growth seasons starting from March to
July (each season). Vermicompost was applied once per growth
season in Feb., (2021/2022) while algae extract was added
monthly (March to July) each growth season.

Measurements

Vegetative growth parameters: To assess the impact of
studied treatments on mango vegetative growth, leaf fresh and
dry weight (g) were measured. Also, the chlorophyll content of
fresh leaves was recorded using a Minolta chlorophyll meter
(SPAD - 501). Additionally, leaf area (mm?) was measured
using the intelligent leaf area meter (Android) software.

Leaf mineral content: Also, leaf nitrogen, phosphorus,
potassium, calcium, and magnesium content (%) was

determined at the end of the experiment in both seasons. Leaf
samples were prepared to assess minerals content according
to Chapman and Pratt [10] and methods of preparation and
measurement are shown in Table 1.

Fruit physicochemical quality

Five ripened fruits were taken at commercial date harvest
(September-October) from each treated tree and the following
physical and chemical properties were assessed: fruit weight
(g), pulp weight (g), seed weight (g), pulp/fruit and pulp/seed
percentages. Total soluble solids (TSS) content was measured
by a hand refractometer and the percentage of total acidity
as g citric acid/100 g fresh weight, and vitamin C content as
mg ascorbic acid/100 ml juice were determined according to
A.0.A.C.[14]. Also, fruit peel carotenoid content was determined
according to Nagata and Yamashita [15], and the values of
p-Carotene were calculated by the following equation:

p-Carotene (mg/100 ml) = 0.216 A663 - 1.22 A645 - 0.304
A505 + 0.452 A453

Where, A is the absorbance at 663, 645, 505, and 453 nm.
Statistical analysis

The obtained data in the 2021 and 2022 seasons were
subjected to a two-way analysis of variance (ANOVA) according
to Clarke and Kempson [16]. Means were differentiated using
the Range test at the 0.05 level of significance [17].

Results and discussion
Vegetative growth

Data presented in Table 2 showed that all treatments
generally had a positive influence in increasing the vegetative
growth parameters when compared with the control. Applying
the vermicompost at 2kg/tree either alone or in combination
with algae extract at 10ml/l resulted in significantly the highest
values of leaf fresh weight compared to all other treatments.
Also, applying Vermi at 2kg/tree either alone or combined
with 5 or 10ml/l gave similar leaf dry weight values and were
significantly higher than the rest of the treatments. Moreover,
leaf area was increased by all treatments compared to the control
with no significant difference in the values obtained among
treatments. All treatments resulted in significantly higher leaf
chlorophyll content than the control. Adding vermicompost at
2kg/tree either alone or combined with algae extract at 10ml/1
indicated the highest values of chlorophyll content. Overall, the
combination of algae extract with vermicompost demonstrated

Table 1: Methods used for leaf sample preparation and minerals measurement:

Leaf Minerals Methods used for sample preparation and measurement

Micro—Kjeldahl method, using boric acid modification, and
distillation was done using Gerhardt apparatus [11].
(NaHCO,-Extractable) and measured using Spectrophotometer
(Perkin-Elmer Lambda-2) according to [12]
(NH,OAC-Extractable) and measured using (Eppendorf Dr.
Lang) Flame-photometer according to [10]

Nitrogen (N)

Phosphorus (P)

Potassium (K)
Calcium (Ca)
(DTPA-Extractable) and measured using Atomic absorption

Magnesium (Mg) (Perkin-Elmer 1100 B) according to [13]
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superior growth performance compared to the application of
algae extract alone at either concentration.

Leaf mineral content

The obtained results shown in Table 3 indicated that adding
vermicompost as well as algae extract enhanced N, P, K, and Ca
status in treated trees as compared with the control, while did
not affect magnesium content. The treatments: vermicompost
at 1kg/l alone or combined with 10ml/l algae extract, algae
extract alone at 5 or 10ml/l, and the combination of 2kg/tree
vermicompost + 10ml/1 algae extract did not significantly differ
among each other and resulted in the highest leaf nitrogen
content compared to all other treatments. Leaf phosphorous
was significantly increased by all treatments in comparison
with the control. Applying vermicompost at 2kg/tree combined
with 10ml/1 algae extract resulted in the highest values of leaf P
followed by applying the same concentration of vermicompost
combined with the lower rate of the algae extract. In the
meanwhile, applying both vermicompost rates alone surpassed
the single applications of algae extract in improving leaf
phosphorous content. Additionally, all treatments (except
vermicompost alone at 2kg/tree) significantly increased leaf
potassium content compared with the control treatment. The
significantly highest values of leaf potassium were obtained
when adding vermicompost at 1 kg/tree either alone or
combined with 10ml/] algae extract. In the meantime, applying
the algae extract at 5ml/l resulted in similar potassium content
when adding 10ml/1 algae extract combined with vermicompost

at 1kg/tree. All treatments (except 1kg/tree Vermi. alone)
improved leaf calcium content compared with the control, with
no remarkable differences found among these treatments. On
the other hand, leaf magnesium was not affected by any of the
applied treatments.

Our results go in line with studies on strawberries which
demonstrated improvement in strawberry plant growth,
including leaf area, shoot biomass, number of flowers and
runners[18],aswellasyield[18,19]byvermicompostapplication.
Obtained results may be attributed to the facts reported by [2]
who stated that vermicompost is a promising organic manure
for better vegetative growth, high rates of mineralization, and
soil water holding capacity as well as soil microorganisms
‘content. Similarly, Mustafa, et al. [20] indicated the role of
vermicompost as soil amendment and mentioned that soil
porosity, aeration, drainage, water holding capacity, and
microbial activity were improved by its application. Also, our
results are supported by the findings of [20,21] which cleared
that vermicompost as an organic fertilizer has an intensive
attention recently due to its high content of nutrients, amino
acids, and growth promoters. Similar findings were stated in
an earlier study by Lim, et al. [4] who prepared a report on the
utilization of vermicompost in an organic farming approach
and its beneficial effects on soil well-being. They indicated that
vermicompost serves not only as a provider of nutrients and
organic matter but also plays a role in augmenting the size,
biodiversity, and activity of the microbial population within the
soil. Furthermore, vermicompost has a positive impact on soil

Table 2: Effect of vermicompost and algae extract application on leaf fresh and dry weights, leaf area, and chlorophyll contents of mango trees cv. Keitt during the 2021 and
2022 seasons (a combined analysis).

Parameters
2’
Treatments Leaf fresh weight (g) Leaf dry weight (g) Leaf Area (mm?) Chlorophyll (SPAD)

Control (water only) 14.60d 7.12d 8064.2c 50.75e
Vermicompost 1kg/tree 19.30b 9.07 cb 11375.5 ab 58.47 cb
Vermicompost 2kg/tree 21.62s 11.35a 11830.8 ab 65.05 a

Algae extract 5ml/I 18.42c¢c 8.01¢c 92239 bc 52.12 ed

Algae extract 10ml/I 14.41d 8.89 xb 9803.1 be 59.18 cb

Vermi.Tkg/tree +Algae extract 5ml/I 18.22¢c 8.75¢c 10892.1 ab 56.12 dc
Vermi.Tkg/tree +Algae extract 10ml/I 19.22b 9.91b 10941.0 ab 62.62 ba
Vermi.2kg/tree +Algae extract 5ml/I 19.39b 10.80 a 11258.4 ab 62.08 ba
Vermi.2kg/tree +Algae extract 10ml/| 21.22a 10.94 a 13432.7 a 66.75a

Means were represented as the average of replicates, different letters are expressed for significant differences while the same letters are non-significant at LSD p > 0.05.

Table 3: Effect of vermicompost and algae extract application on leaf nitrogen, phosphorous, potassium, calcium, and magnesium content (%) of mango trees cv. Keitt during
the 2021 and 2022 seasons (a combined analysis).

Parameters o~ [ rP I k| € | Mg |
Treatments (%)

Control 2.00dc 0.05f 0.71e 0.64b 0.23a
Vermicompost kg 2.30 cba 0.26d 1.02a 0.65b 0.23a
Vermicompost 2kg 1.95d 0.38¢c 0.63e 0.90a 0.22a

Algae 5ml/I 2.35bc 0.11 fe 0.94b 0.90a 0.23a
Algae 10ml/I 2.60 da 0.16 e 0.75d 0.85 0.24a
Vermi.Tkg+Algae 5ml/| 2.10 dcb 041c 0.76 d 0.89a 0.24a
Vermi.1kg+Algae10ml/| 2.65a 042c 0.98 ba 091a 0.25a
Vermi.2kg+Algae 5ml/| 1.85d 0.52b 0.78d 091a 0.22a
Vermi.2kg+Algae10ml/| 2.40 ba 0.66 a 0.87c 091a 0.22a

Means were represented as the average of replicates, different letters are expressed for significant differences while the same letters are non-significant at LSD p > 0.05.

Citation: Mustafa NS, Alnemari AM, El-Hady ES, EI-Dahshouri MF, Hassoub MA, Yasser Thabet A, et al. Role of Vermicompost and algae Extract in Improving Growth
and Fruit Quality of Mango (Keitt). Int J Agric Sc Food Technol. 2024;10(4):150-157. Available from: https://dx.doi.org/10.17352/2455-815X.000219




P PeertechzPublications

https://www.agriscigroup.us/journals/international-journal-of-agricultural-science-and-food-technology ‘ a

structure, nutrient turnover, and various other soil properties.
In the meanwhile, Moreover, Daniele, et al. [22] strongly
suggested that the nitrogen metabolism process was impacted
by algae extract application.

Generally, Rasool, et al. [23] highlighted that substituting
inorganic fertilizers with farmyard manure (organic fertilizer)
leads to improvements in soil properties, including increased
total porosity and water-holding capacity, enhanced soil
aggregation in deeper layers, and elevated grain and straw
yields for both maize and wheat.

Vermicompost, recognized as an organic fertilizer, contains
substantial quantities of humic acid and biologically active
substances such as plant growth regulators [24,25]. Numerous
studies indicate that incorporating 20-40% vermicompost into
commercial growth media has positive effects on germination,
plant growth, and yield. Roberts, et al. [26] demonstrated that
vermicomposts, comprising a blend of humified earthworm
faces and organic matter, possess the ability to stimulate plant
growth.

The favorable impact of humic acids on plant growth and
productivity is attributed to their hormone-like activities,
influencing processes such as cell respiration, photosynthesis,
oxidative phosphorylation, protein synthesis, and various
enzymatic reactions [27]. Humic acids, rapidly generated in
vermicomposts, offer a complex structure capable of adsorbing
plant growth hormones. The swift production of both plant
growth hormones and humic acids in vermicomposts suggests
a synergistic effect that enhances overall plant growth [27,28].

Considering the desired effects of vermicompost on plants
and soil, Abdel-Salam and Roshdy [29] conducted a study
investigating the impact of foliar application of vermicompost
tea, its application to the soil, and its use either individually or
in combination. Their findings demonstrated that treatments
involving vermicompost tea could enhance the physical and
chemical properties of pomegranates (Punica granatum
Manfalouty). Additionally, the effects of vermicompost tea
closely resembled those of inorganic fertilizers, suggesting its
potential as a promising natural resource for crop development.
The use of vermicompost tea as an alternative to synthetic

fertilizers has the potential to reduce chemical fertilizer
application, thereby mitigating environmental pollution and
lowering fertilizer costs.

Also, Abobatta and El-Azazy [30] demonstrated the pivotal
role of organic fertilizers, specifically vermicompost, in
enhancing diverse soil characteristics and promoting stress
tolerance in citrus plants. Their study established a robust
connection between soil fertility and organic fertilizers by
elevating soil organic matter in sandy and degraded soils. This
increase in soil organic matter contributed to heightened citrus
productivity, stimulated soil microbial growth and activities,
improved water retention capacity, and enhanced buffering

capacity.

With respect to Spirulina platensis algae extract positive
effects, Hussein and El-Kareem ([31] asserted that Spirulina
platensis algae serves as a nutrient source and contains
compounds that enhance plant growth parameters such
as shoot length, leaf quantity per shoot, and leaf area.
Additionally, it contributes to improved fruit quality, making it
a subject of significant study due to its commercial importance
for proteins, vitamins, essential amino acids, and fatty acids.
The integration of enriched organic fertilizers, specifically
vermicompost, with biofertilizers primarily Spirulina platensis
algae proved more beneficial in enhancing both quantitative
and qualitative yield compared to the application of organic
fertilizers alone. Notably, treatments involving algae in
conjunction with organic fertilizers demonstrated positive
effects on the yield and fruit quality of Koroneiki olive trees.

Fruit quality

Recorded data i ws that applying vermicompost
and algae extract individually or in combination resulted
in enhancing these parameters in comparison to control
treatment. Moreover, fruit weight and pulp weight in both
seasons besides the seed weight in the 2022 season recorded
the highest value with treatment (vermicompost ikg + Algae
10ml/1). Also, treatments that contained algae extract individual
at 5ml/l came in second rank in enhancing fruit weight and
pulp weight. The lowest weights of fruit, pulp, and seed were
recorded with control treatments.

Table 4: Effect of vermicompost and algae extract application on physical characteristics of mango trees cv. Keitt during the 2021 and 2022 seasons (a combined analysis).

Seed weight (g)

Pulp/seed ratio Pulp/fruit ratio

Paraincters Fruit weight (g) Pulp weight (g)
Treatments

Control 536.67 f 336.67 f
Vermicompost 1 kg 691.67 ¢ 458.33d
Vermi. 2 kg 626.67 d 442.67d
Algae 5 ml/L 781.67b 540.00 a
Algae 10 ml/L 706.67 ¢ 508.33 bc
Vermi. 1 kg + Algae 5 ml/L 581.67 e 405.67 e
Vermi. 1 kg + Algae10 ml/L 813.33a 543.33a
Vermi. 2 kg + Algae 5 ml/L 77.6.67b 490.00c
Vermi. 2 kg + Algae 10 ml/L 611.67d 513.33b

51.674g 6.52 cd 0.63f
86.67 b 529 f 0.66e
71.67 de 6.18d 0.71 bc
95.00 a 5.69e 0.69 cd
75.00d 6.79 bc 0.72b
81.67 bc 497 f 0.66 e
76.67 cd 7.09b 0.67 de
63.33f 7.74a 0.63 f
66.67 ef 7.701 a 094a

Means were represented as the average of replicates, different letters are expressed for significant differences while the same letters are non-significant at LSD p > 0.05.
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Also, Datain Table 4 shows that applying both vermicompost
and algae extract individually or in combination resulted in
improving ratios of both Pulp: seed and pulp: fruit weight.
Moreover, applying high rates of algae and vermicompost in
combinations produced the highest values of these ratios as
compared with control in both seasons.

The positive effects of algae and vermicompost application
on plant growth are due to the presence of a variety of beneficial
substances in both of them, including: Like- hormones
substances which can encourage growth and development. Also,
amino acids which are needed form building blocks of proteins
and other essential molecules. Finally, both of them are rich in
nutrient elements that are needed for metabolic processes and
growth. These results are supported by the findings of several
studies. Whereas De Pascale, et al. [32] and Battacharyya, et al.
[33] indicated that Algae Extracts (AE) are considered the most
commonly used biostimulants in agriculture. It can play an
essential role in increasing nutrient uptake, stress tolerance,
and productivity in several crops Daniele, et al. [22]. Moreover,
Khan, et al. [34] and Pohl, et al. [35] cleared that the use of AE
improves promotes plant growth and yield.

In regard to vermicompost, Tahsina, et al. [36] reported
that vermicompost is the best source of humus and plant
nutrients and it has been used as organic manure in many parts
of the world in order to increase crop production. Moreover,
vermicompost application can be a promising organic matter
to partially replace chemical fertilizers in the production of
crops such as rice [37].

Applying vermicompost products resulted in an increment
of 15% vegetative and reproductive growth in fruit trees and
flowering plants which resulted in an increase of 40% to 80%
yield, fruit size, and fruit test of the crops [38].

With respect to the results presented in Table 5, indicate
that both vermicompost and algae treatments enhanced
most chemical parameters of fruit quality. The data in Table
5 indicates that most studied parameters were increased by
applying vermicompost and algae treatments compared with
the control treatment. Moreover, TSS, Ratio of (TSS: acidity),
ascorbic acid content, and carotene content were recorded the
highest increment when gathering vermicompost and algae
extract together.

The highest level of TSS was recorded when vermicompost
and algae extract were at high levels (2kg/tree and 10ml/L
respectively). Meanwhile, the highest level of ascorbic acid
was recorded with a low level of both vermicompost and algae
(vermicompost at ikg/tree + algae extract at 5ml/l). Also,
the carotene parameter was recorded at the highest level at
a high level of vermicompost (2kg/tree) and a low level of
algae extract (5ml/1). However, the acidity was recorded at the
highest level with individual treatment of algae extract (5ml/I)
in both seasons. With respect to (TSS: acidity) recorded, the
highest level was recorded in the first season, the highest level
with individual treatment of algae extract at 10m/1) and in the
second season with gathering vermicompost and algae extract
at a high level (2kg/ tree and 10ml/1 respectively).

Generally, most parameters were enhanced in the second
season when gathering vermicompost and algae extract at high
levels for both of them.

All these positive effects of vermicompost and algae extract
may be interpreted by the following facts:

Previous studies have mentioned that amending the soil
using vermicompost promotes soil health (including structure
and quality), increases microbial activity, and enhances the
nutrients available to the plant, which in turn leads to improved
plant production compared to traditional chemical fertilization
(391

Besides, vermicompost is an organic waste produced from
earthworms that can enhance the soil condition and is rich
with essential plant nutrients, growth promoters, and amino
acids thus it may result in increasing growth performance,
productivity, quality, and shelf life of pineapple [40]. Moreover,
they suggested that vermicompost cannot completely replace
chemical fertilizer for the production of fruits with a high
content of phytoconstituents but could be used as an additional
supplement to reduce environmental pollution and ensure
agricultural sustainability. Also, Kaur, et al. [41] indicated that
utilization of vermicompost has been found to be beneficial in
improving germination, plant growth, yield, and content of
bioactives with anolides of the Ashwagandha leaves. This is in
line with the findings of the current study where the addition
of vermicompost was found to significantly enhance growth
performance, productivity, and quality of mango.

Table 5: Effect of vermicompost and algae extract application on chemical parameters of fruit quality of mango trees cv. Keitt during the 2021 and 2022 seasons (a combined

analysis).

TSS (Bix°) TSS/Acidity ratio Ascorbic acid g/ 100g fresh pulp Carotene mg/g fresh pulp

Control 11.83 ab 1.34e

Vermi. kg 11.33ab 1.60d
Vermi. 2kg 13.67 ab 1.73¢c

Algae 5ml/L 15.50 ab 2.05a
Algae 10ml/L 16.07 a 1.34e
Vermi.1kg+Algae 5ml/L 15.17 ab 141e
Vermi.1kg+Algae10ml/L 17.83 ab 1.73¢c
Vermi.2kg+Algae 5ml/L 10.50 b 1.54d
Vermi.2kg+Algae10ml/L 16.33 a 1.92b

8.83d 0.36 a 3.12f
7.08 f 0.34b 4.33d
7.90 e 0.33b 6.89b
7.56 e 0.26d 249¢g
11.99 a 0.30c 346e
10.76 b 0.38a 4.66 c
10.31¢c 0.32bc 7.39a
6.82 f 0.30c 7.64a
8.51d 0.25d 6.99b

Means were represented as the average of replicates, different letters are expressed for significant differences while the same letters are non-significant at LSD p > 0.05.
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Vermicompost as a soil amendment can enhance soil
fertility; it works on increasing soil organic carbon, nitrates,
phosphates, exchangeable calcium, and some other nutrients
for plants [42]. Moreover, vermicompost improves entire
soil health (pH, structure, aeration water retention, and soil
microorganism activity) [43,44]. Whereas, vermicompost is
highly porosity, aeration, drainage, water-holding capacity,
and microbial activity that work on mineralization nutrients.
Besides, several studies and reports demonstrated the positive
impacts of vermicompost application on a wide range of crops
including cereals and legumes, ornamental and flowering
plants [45] vegetables [46-48] and field crops [49].

Also, Wang, et al. [44] indicated that vermicompost can
also enhance the growth of nitrogen-fixing microorganisms
in the rhizosphere, which enhances N availability by making
biologically fixed N available through the intimate mixing of
ingested particles with soil. They also draw the attention to that
the positive impact of vermicompost may be due to a partial
increment in soil microbial biomass after the application of
vermicompost, leading to more amino acids, hormones, or
humate content in the vermicompost treatment.

Moreover, Yang, et al. [50] reported that the positive
impacts of vermicompost are closely related to a number of
applications. In other words, these positive impacts significantly
increased with the rising number times of applications. This
may interpret why the positive impact of vermicompost in
the current study varied from the first season to the second
season and markedly related to both of dose and number of
vermicompost applications (i.e. acidity and TSS acidity ratio)
which means there is accumulated effects occurred with
number and doses of vermicompost applications.

Current results were supported by the findings of Wang, et
al. 2017 [44] who concluded that vermicompost can improve
the biochemical properties of soil under different years of
continuous growth, thereby increasing tomato growth, yield,
and fruit quality compared with control.

In regard to the impact of algae extract, Rady, et al. [51]
showed that algae extract (i.e. spirulina extract) is utilized in a
wide range with a small amount of either inorganic or organic
fertilizers to enhance crop growth and productivity. This may
be due to that showed by El-Sharony, et al. [52] who reported
that applying spirulina extract is very important because it is
rich in macro and micro-nutrients (N, P, K, Ca, Mg, Zn, Fe,
and Mo), as well as growth promoters, poly-amino acids, and
vitamins that are required by most of plants to improve nutrient
content, vegetative growth parameters and fruit quality in
different fruits orchards. Also, Spirulina extract is abundant
in osmoprotectants and antioxidants such as proline, salicylic
acid, soluble sugars, and phytohormones (e.g., cytokinins,
gibberellins, and auxins) Yanni, et al. [53].

Conclusion

The findings underscored vermicompost and Spirulina
platensis algae extract as promising and substantial
supplemental materials in improving the growth, productivity,

and tolerance for adverse (particularly drought ) of Mango
(CV. Keitt) cultivated in sandy soil. Elevating the dosage of
algae extract could potentially result in a notable positive
effect. The combined application of these bio-stimulants may
enhance their positive effects, but this outcome is contingent
upon various factors such as dosage, frequency of application,
plant and soil types, and the cumulative effects of these bio-
stimulants.

References

1. Abd El-Hamied SA. Improving productivity and quality of mango using humic
acid and vermicomposting leachate in north Sinai. Egyptian J Desert Res.
2018;68(1):37-59. Available from: https://ejdr.journals.ekb.eg/article_39089_
c9d009ac8abfa77396b15d9993569666.pdf

2. Moustafa YTA, Mustafa NSA, El-Dahshouri MF, EI-Sawy SMM, Haggag LF,
Zhang L, et al. Role of vermicompost types (fish sludge and cow dung) in
improving agronomic behavior and soil health of tomato crop. Asian J Soil
Sci Plant Nutr. 2023;8(3):29-40.

Available from: https://doi.org/10.3923/ajps.2023.1.12

3. Mustafa NS, Moustafa YTA, El-Dahshouri MF, EI-Sawy SMM, El-Hady
ES, Haggag LF, et al. Combination of vermicompost and nano-fertilizer
applications and its impact on growth performance of strawberry. Middle
East J Agric Res. 2022;11(1):70-80.
Available from: https://doi.org/10.36632/mejar/2022.11.1.7

4. Lim SL, Wu TY, Lim PN, Shak KPY. The use of vermicompost in organic
farming: Overview, effects on soil and economics. J Sci Food Agric.
2015;95:1143-1156. Available from: https://doi.org/10.1002/jsfa.6849

5. Zuhair R, Moustafa YTA, Mustafa NSA, El-Dahshouri MF, Zhang L, Ageba
MF. Efficiency of amended vermicompost for bio-control towards root knot
nematode (Meloidogyne incognita) of tomato cultivation in Egypt. Environ
Technol Innov. 2022;27:102397.

Available from: https://doi.org/10.1016/j.€ti.2022.102397

6. Ertani A, Francioso O, Tinti A, Schiavon M, Pizzeghello D, Nardi S. Evaluation
of seaweed extracts from Laminaria and Ascophyllum nodosum spp. as
biostimulants in Zea mays L. using a combination of chemical, biochemical
and morphological approaches. Front Plant Sci. 2018;9:428.

Available from: https://doi.org/10.3389/fpls.2018.00428

7. Satish L, Ramesh M. Algae-based extracts as a natural biostimulant
for plant growth and development: Current and future prospects. In:
Photobioreactors: Advancements, Applications and Research. Hauppauge,
NY, USA: Nova Science Publishers, Inc.; 2017; 1-13. Available from: https://
www.researchgate.net/publication/321704692_Algae-based_extracts_as_a_
natural_biostimulant_for_plant_growth_and_development_Current_and_
future_prospects

8. Abd-Allah EA. Effect of green alga cells extract as foliar spray on vegetative
growth, yield, and berries quality of superior grapevines. J Agric Environ Sci.
2008;4:427-33. Available from: https://www.idosi.org/aejaes/jaes4(4)/5.pdf

9. Ertani A, Pizzeghello D, Francioso O, Sambo P, Sanchez-Cortes S, Nardi S.
Capsicum chinensis L. growth and nutraceutical properties are enhanced by
biostimulants in a long-term period: chemical and metabolomic approaches.
Front Plant Sci. 2014;5:375.

Available from: https://doi.org/10.3389/fpls.2014.00375

10. Chapman HD, Pratt PF. Methods of analysis for soils, plants and waters.
University of California, Department of Agricultural Sciences. Priced
publication, 1978;4034. Available from:
https://www.scirp.org/reference/ReferencesPapers?ReferencelD=1396955

1

-

. AOAC. Official Methods of Analysis 15th ed. Helrich K, editor. Arlington,
Virginia, USA: Association of Official Analytical Chemists; 1990. Available
from: https://law.resource.org/pub/us/cfr/ibr/002/aoac.methods.1.1990.pdf

Citation: Mustafa NS, Alnemari AM, El-Hady ES, EI-Dahshouri MF, Hassoub MA, Yasser Thabet A, et al. Role of Vermicompost and algae Extract in Improving Growth
and Fruit Quality of Mango (Keitt). Int J Agric Sc Food Technol. 2024;10(4):150-157. Available from: https://dx.doi.org/10.17352/2455-815X.000219



P PeertechzPublications

https://www.agriscigroup.us/journals/international-journal-of-agricultural-science-and-food-technology ‘ a

12. Jackson ML. Soil Chemical Analysis. Prentice-Hall, Inc. India; 1973. Available

from: https://www.scirp.org/reference/ReferencesPapers?Reference
1D=1453838

isolated from earthworm compost enhance root elongation, lateral root

emergence, and plasma H+-ATPase activity in maize roots. Plant Physiol.
2002;130:1951-1957. Available from: https://doi.org/10.1104/pp.007088

28. Arancon NQ, Edwards CA, Babenko A, Cannon J, Galvis P, Metzger JD.

3. Lindsay WL, Norvell WA. Development of a DTPA micronutrient soil test for Influences of vermicomposts, produced by earthworms and microorganisms
zinc, iron, manganese, and copper. Soil Sci Am J. 1978;42:421-428. Available from cattle manure, food waste, and paper waste, on the germination, growth,
from: https://doi.org/10.2136/sssaj1978.03615995004200030009x and flowering of petunias in the greenhouse. Appl Soil Ecol. 2008;39:91-99.

Available from: http://dx.doi.org/10.1016/j.aps0il.2007.11.010
. AOAC. Association of Official Agricultural Chemists, Official Methods of
Analysis. 15th ed. Washington, DC: AOAC; 1995. Available from: https:// 29. Abdel-Salam MM, Roshdy NMK. The influence of different applications of
www.scirp.org/reference/referencespapers?referenceid=1425477 vermicompost tea on the quality of pomegranate fruits. SVU Int J Agric Sci.
2022;4(2):107-118.
- Nagata M, Yamashita |. Simple method for simultaneous determination Available from: https://doi.org/10.21608/svuijas.2022.121114.1175
of chlorophyll and carotenoids in tomato fruit. Nippon Shokuhin Kogyo
Gakkaishi. 1992;39(10):925-928. 30. Abobatta WF, EI-Azazy AM. Role of organic and biofertilizers in citrus
Available from: https://doi.org/10.3136/nskkk1962.39.925 orchards. Aswan Univ J Environ Stud (AUJES). 2020;1(1):13-27.
Available from: https://doi.org/10.21608/svuijas.2022.121114.1175

6. Clarke GM, Kempson RE. Introduction to the Design and Analysis of
Experiments. 1st ed. London: Arnold, a Member of the Holder Headline 31. Hussein EM, Gad El-Kareem MR. Response of Koroneiki olive trees to foliar
Group; 1997. Available from: https://www.sciepub.com/reference/314049 application of Spirulina platensis algae and salicylic acid. SVU Int J Agric

Sci. 2021;3(3):245-254. Available from: https://svuijas.journals.ekb.eg/
. Duncan DB. Multiple range and multiple F tests. Biometrics. 1955;11:1-41. article_189471_aa74f6206048d1bd9eca5b9cd8897b2a.pdf
Available from: https://doi.org/10.2307/3001478
32. De Pascale S, Rouphael Y, Colla G. Plant biostimulants: Innovative tool for

8. Arancon N, Edwards AC, Bierman P, Welch C, Metzger J. Influences of enhancing plant nutrition in organic farming. Eur J Hortic Sci. 2017;82:277-
vermicomposts on field strawberries: 1. Effects on growth and yields. 285. Available from: http://dx.doi.org/10.17660/eJHS.2017/82.6.2
Bioresour Technol. 2004;93:145-153.

Available from: https://doi.org/10.1016/j.biortech.2003.10.014 33. Battacharyya D, Babgohari MZ, Rathor P, Prithiviraj B. Seaweed extracts as
biostimulants in horticulture. Sci Hortic. 2015;196:39-48.
.Singh R, Gupta RK, Patil RT, Sharma RR, Kumar S. Vermicompost substitution Available from: http://dx.doi.org/10.1016/}.scienta.2015.09.012
influences growth, physiological disorders, fruit yield, and quality of
strawberry (Fragaria x ananassa Duch.). Bioresour Technol. 2008;99:8507~ 34. Khan W, Rayirath UP, Subramanian S, Jithesh MN, Rayorath P, Hodges DM,
8511. Available from: https://doi.org/10.1016/j.biortech.2008.03.034 et al. Seaweed extracts as biostimulants of plant growth and development.
J Plant Growth Regul. 2009;28:386-399. Available from: http://dx.doi.

0. Moustafa YTA, El-Hady ES, El-Dahshouri MF, Zuhair R, Zhang L, Mustafa NSA. 0rg/10.1007/s00344-009-9103-x
Impact of different agro-wastes on quality of vermicompost made of either
fish sludge or cow dung. Asian J Plant Sci. 2021;20(3):370-379. 35. Pohl A, Kalisz A, Sekara A. Seaweed extracts’ multifactorial action: Influence
Available from: https://doi.org/10.3923/ajps.2021.370.379 on physiological and biochemical status of Solanaceae plants. Acta Agrobot.

2019;72:1758. Available from: https://doi.org/10.5586/aa.1758

1. Moustafa YTA, Elsayed TR, El-Dahshouri MF, Gomah SAA, Zhang L,

Mustafa NSA. Effect of aquatic plants (Duck Weed and Water Hyacinth) 36. Tahsina SH, Hasan AK, Md AH, Nahar N, Dey DK, Mia S, et al. Nutrient release
on physico-chemical and microbial activities of vermicompost. Biosci Res. from vermicompost under anaerobic conditions in two contrasting soils of
2020;17(2):1511-1520. Available from: https://www.researchgate.net/ Bangladesh and its effect on wetland rice crop. Agriculture. 2022;12(3):376.
publication/343021861_Effect_of_aquatic_plants_Duck_Weed_and_Water_ Available from: https://doi.org/10.3390/agriculture12030376
Hyacinth_on_physico-chemical_and_microbial_activities_of_vermicompost

37. Hasanuzzaman M, Ahamed KU, Rahmatullah M, Akhter N, Nahar K, Rahman

2. Daniele CH, Feltrim D, Rodrigues M, Baptistella JLC, Mazzafera P. Algae ML. Plant growth characters and productivity of wetland rice (Oryza sativa
extract increases seed production of soybean plants and alters nitrogen L.) as affected by application of different manures. Emir J Food Agric.
metabolism. Agriculture. 2023;13(7):1296. 2010;22:46-58.

Available from: https://doi.org/10.3390/agriculture13071296 Available from: https://ejfa.me/index.php/journal/article/view/1379
. Rasool R, Kukal SS, Hira GS. Soil organic carbon and physical properties as 38. Tukaram VS, Patil SS. A vermiwash for better mango fruit production. Indian
affected by long-term application of FYM and inorganic fertilizers in maize— J Appl Res. 2014;4(6):525-536. Available from:
wheat system. Soil Tillage Res. 2008;101:31-36. Available from: https:// https://doi.org/10.15373/2249555X/June2014/168
ui.adsabs.harvard.edu/link_gateway/2008STilR.101...31R/d0i:10.1016/j.
still.2008.05.015 39. Song X, Liu M, Wu D, Griffiths BS, Jiao J, Li H, et al. Interaction matters:
Synergy between vermicompost and PGPR agents improves soil quality, crop
. Manivannan S, Balamurugan M, Parthasarathi K, Gunasekaran G, quality, and crop yield in the field. Appl Soil Ecol. 2015;89:25-34. Available
Ranganathan LS. Effect of vermicompost on soil fertility and crop from: https://ui.adsabs.harvard.edu/link_gateway/2015AppSE..89...25S5/
productivity — beans (Phaseolus vulgaris). J Environ Biol. 2009;30:275-281. doi:10.1016/j.aps0il.2015.01.005
Available from: https://pubmed.ncbi.nim.nih.gov/20121031/
40. Mawiyah M, Ramasamy S, Othman R, Abdullah R, Yaacob JS. Effect of
. Roberts P, Jones DL, Edwards-Jones G. Yield and vitamin C content vermicompost application on bioactive properties and antioxidant potential
of tomatoes grown in vermicomposted wastes. J Sci Food Agric. of MD2 pineapple fruits. Agronomy. 2019;9(2):97.
2007;87:1957-1963. Available from: https://doi.org/10.1002/jsfa.2950 Available from: https://doi.org/10.3390/agronomy9020097

6. Atiyeh RM, Lee S, Edwards CA, Arancon NQ, Metzger JD. The influence of 41. Kaur A, Singh B, Ohri P, Wang J, Wadhwa R, Kaul SC, Pati PK, Kaur A. Organic
humic acids derived from earthworm-processed organic wastes on plant cultivation of ashwagandha with improved biomass and high content of
growth. Bioresour Technol. 2002;84:7-14. active withanolides: Use of vermicompost. PLoS ONE. 2018;13:e0194314.
Available from: https://doi.org/10.1016/s0960-8524(02)00017-2 Available from: https://doi.org/10.1371/journal.pone.0194314

7. Canellas LP, Olivares FL, Okorokova-Faganha AL, Faganha AR. Humic acids 42. Jindo K, Chocano C, De Aguilar JM, Gonzalez D, Hernandez T, Garcia C.

Impact of compost application during 5 years on crop production, soil

Citation: Mustafa NS, Alnemari AM, El-Hady ES, EI-Dahshouri MF, Hassoub MA, Yasser Thabet A, et al. Role of Vermicompost and algae Extract in Improving Growth
and Fruit Quality of Mango (Keitt). Int J Agric Sc Food Technol. 2024;10(4):150-157. Available from: https://dx.doi.org/10.17352/2455-815X.000219



P PeertechzPublications

https://www.agriscigroup.us/journals/international-journal-of-agricultural-science-and-food-technology ‘ a

microbial activity, carbon fraction, and humification process. Commun Soil
Sci Plant Anal. 2016;47:1907-1919.
Available from: https://doi.org/10.1080/00103624.2016.1206922

media and soil. Pedobiologia. 2000;44:579-590.
Available from: https://doi.org/10.1078/S0031-4056(04)70073-6

49. Mba CC. Treated-cassava peel vermicomposts enhanced earthworm
43. Jack AL, Thies JE. Compost and vermicompost as amendments promoting activities and cowpea growth in field plots. Resour Conserv Recyc.
soil health. In: Uphoff N, editor. Biological Approaches to Sustainable Soil 1996;17:219-226.
Systems. New York, NY: CRC Press; 2006;453-466. Available from: https://doi.org/10.1016/0921-3449(96)01102-0
Available from: http://dx.doi.org/10.1201/9781420017113.ch31
50. Yang LJ, Zhao FY, Chang Q, Li TL, Li FS. Effects of vermicomposts on tomato
44. Wang XX, Zhao F, Zhang G, Zhang Y, Yang L. Vermicompost improves tomato yield and quality and soil fertility in greenhouse under different soil water
yield and quality and the biochemical properties of soil with different tomato regimes. Agric Water Manage. 2015;160:98-105.
planting history in greenhouse study. Front Plant Sci. 2017;8:1978. Available from: https://doi.org/10.1016/j.agwat.2015.07.002
Available from: https://doi.org/10.3389/fpls.2017.01978
51. Rady MM, Elrys AS, Selem E, Mohsen AAA, Arnaout SMAI, EI-Sappah AH, et
45. Chan PL, Griffiths D. The vermicomposting of pre-treated pig manure. Biol al. Desoky. Spirulina platensis extract improves the production and defenses
Wastes. 1988;24:57-69. of the common bean grown in a heavy metals-contaminated saline soil. J
Available from: https://doi.org/10.1016/0269-7483(88)90027-4 Environ Sci. 2023;129:240-257.
Available from: https://doi.org/10.1016/j.jes.2022.09.011
46. Edwards C, Burrows |. The potential of earthworm composts as plant growth
media. In: Edwards CA, Neuhauser EF, editors. Earthworms in Waste and 52. El-Sharony TF, El-Gioushy SF, Amin OA. Effect of foliar application with algae
Environmental Management. The Hague: SPB Academic Press; 1988;2132. and plant extracts on growth, yield and fruit quality of fruitful mango trees cv.
Available from: https://www.scirp.org/reference/referencespapers?reference Fagri Kalan. J Horticult. 2015;2(4):162.
id=52179 Available from: https://doi.org/10.4172/2376-0354.1000162
47. Subler S, Edwards C, Metzger J. Comparing vermicomposts and composts. 53. Yanni YG, Elashmouny A, Elsadany AY. Differential response of cotton
Biocycle. 1998;39:63-66. growth, yield and fiber quality to foliar application of Spirulina platensis and
urea fertilizer. Asian J Adv Agric Res. 2020;12(1):29-40.
48. Atiyeh R, Subler S, Edwards C, Bachman G, Metzger J, Shuster W. Effects Available from: https://doi.org/10.9734/AJAAR/2020/v12i130072

of vermicomposts and composts on plant growth in horticultural container

Discover a bigger Impact and Visibility of your article publication with

Peertechz Publications

Highlights

Signatory publisher of ORCID
Signatory Publisher of DORA (San Francisco Declaration on Research Assessment)

Articles archived in worlds’ renowned service providers such as Portico, CNKI, AGRIS,
TDNet, Base (Bielefeld University Library), CrossRef, Scilit, J-Gate etc.

Journals indexed in ICMJE, SHERPA/ROMEO, Google Scholar etc.
OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting)
Dedicated Editorial Board for every journal

Accurate and rapid peer-review process

Increased citations of published articles through promotions

Reduced timeline for article publication

Submit your articles and experience a new surge in publication services
https:/www.peertechzpublications.org/submission

Peertechz journals wishes everlasting success in your every endeavours.

Citation: Mustafa NS, Alnemari AM, El-Hady ES, EI-Dahshouri MF, Hassoub MA, Yasser Thabet A, et al. Role of Vermicompost and algae Extract in Improving Growth
and Fruit Quality of Mango (Keitt). Int J Agric Sc Food Technol. 2024;10(4):150-157. Available from: https://dx.doi.org/10.17352/2455-815X.000219



