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Abstract: The effectiveness of applying different rates (100, 50, and 33.5%)
of plant compost, chicken manure (as organic fertilizers), and Arbuscular
mycorrhizal (AM) fungi (as biofertilizer) alone or in combination to sandy
soil on the growth and quality parameters of cucumber was evaluated
through field experiments conducted in two summer seasons, 2023 and
2024, respectively. A control treatment with only the recommended dose of
chemical fertilizers was included. The obtained results showed that the treat-
ment containing 33.5% plant compost and 33.5% chicken manure, in com-
bination with mycorrhizal fungi, had the most significant effects on both
growth and quality parameters of the cucumber, compared to the control.
The least significant impact on both growth and quality parameters of cu-
cumber was observed with the control treatment (containing only chemical
fertilizer). The study recommends using organic fertilizers with biofertiliz-
ers instead of chemical fertilizers to produce high-quality cucumbers while

also saving the environment from pollution.

1 Introduction

Cucumber (Cucumis sativus, L.) is an important
vegetable crop because it is rich in nutrients, flavo-
noids, amino acids, vitamins, and carbohydrates,
while being low in calories and high in fiber. These
nutrients help reduce swelling and skin irritation
(Ejaz and Bahadur 2024). Cucumber is typically
grown during the summer, and for years, farmers
have relied on increasing the use of inorganic ferti-
lizers to boost yield, which can quickly lead to soil
desertification. In traditional agriculture, chemical
fertilizers are commonly used to increase crop pro-
duction; however, they can negatively affect crop
quality and the soil's physicochemical and micro-
bial properties. Excessive use of chemical fertiliz-
ers also poses environmental risks. The application

of bio-organic fertilizers can improve soil physico-
chemical and biological parameters such as soil aggre-
gation, water retention, increased biological and micro-
bial activity in the rhizosphere, higher cation and anion
exchange capacity, porosity, and overall soil fertility
(Benaffari et al 2022, Beyk-Khorimizi et al 2023). Con-
versely, adding bio-organic fertilizers can promote ben-
eficial soil microorganisms and improve crop quality
by providing macro- and micronutrients, stimulating
plant growth, boosting immunity, and increasing both
crop yield and quality (Khan et al 2017, Rasool et al
2023, Limbongan 2023). Additionally, bio-organic fer-
tilization can enhance ecological conditions and sup-
port environmental preservation. The benefits of bio-
organic fertilization include restoring, maintaining, and
improving the physical, chemical, and biological func-
tions of soil, which positively impact crop production

58


http://ajs.journals.ekb.eg/
mailto:amalgoud08@gmail.com
https://doi.org/10.21608/AJS.2025.358448.1595

Arab Univ J Agric Sci (2025) 33 (1) 58-65

(Abou El-Goud 2020, Abou El-Goud et al 2021,
Ayito et al 2023, Limbongan 2023, Nadoda et al
2023, Ejaz and Bahadur 2024, Radwan and Sultan
2024).

Plant compost contains many beneficial mi-
crobes (e.g., bacteria, fungi, protozoa, actinomy-
cetes, and mycorrhiza), plant hormones, and
growth regulators. It can be used to increase crop
yield and quality, and is less expensive compared
to chemicals, leading to an increase in pesticide-
free crop production. Additionally, it can improve
soil organic matter, enhance the permeability of
heavy soils, and thereby reduce runoff and erosion.
It also helps retain water, improve soil drainage,
and act as a mild herbicide. Furthermore, it boosts
the population of beneficial microbes, which may
suppress specific plant diseases such as Pythium
and Fusarium, as well as nematodes (Abou El-
Goud 2020, Abou EI-Goud et al 2021, Benaffari et
al 2022, Rasool et al 2023).

Chicken manure contains bioactive compounds
that enhance the ability to suppress parasitic nema-
todes and various soil-borne diseases (Khan et al
2017, Solaiman et al 2020, Rasool et al 2023, Val-
lejos-Torres et al 2023). It also helps improve soil
fertility and increase overall crop yield. Further-
more, it is not only effective and affordable but also
essential for maintaining optimal chemical, physi-
cal, and microbial conditions in the soil, which in
turn promotes better vegetative growth and higher
productivity in crops (Abou El-Goud et al 2021,
Shaik and Singh 2022, Tong et al 2023).

Mycorrhiza, in general, is an important benefi-
cial fungus to add, especially to poor-nutrient
sandy soil. It can enhance the surface area for N, P,
and K absorption by fungal hyphae from depletion
zones, producing organic acids to lower soil pH
and facilitate the release of elements from organic
and mineral complexes. These elements are then
translocated into the root surface cortex cells by hy-
phal tips (Benaffari et al 2022). Moreover, mycor-
rhizal fungi can enhance the plant's immune system
and promote increased plant growth, total yield,
and quality. Soil mycorrhiza is also a crucial com-
ponent that enriches soil elements and maintains
soil health sustainably. Additionally, they can ele-
vate plant growth regulators and provide defense
against various soil-borne diseases. Arbuscular
mycorrhizal (AM) fungi are capable of enhancing
regulation, enzymatic activities, and the rate of
photosynthesis, as well as supporting bioremedia-
tion, thus serving as eco-facilitators in sustainable
agriculture both for production and environmental
protection (Ejaz and Bahadur 2024).

This study aimed to achieve a system containing mix-
tures of organic (plant compost and chicken manure)
and biofertilizers (Mycorrhizal Fungi) to produce high-
quality Cucumber. At the same time, it is necessary to
avoid environmental pollution caused by chemical fer-
tilizers.

2 Materials and Methods
2.1 Characterization of field experiments

Two open-field experiments were conducted at the
Faculty of Agriculture (Saba Basha) farm, University
of Alexandria in Egypt, for two summer growing sea-
sons: on March 13th and 17th, 2023, and 2024, respec-
tively. The soil in each of the two fields was sampled
before cultivation in 2023 and at the end of harvest in
2024. Some of their physico-chemical properties were
determined using the Method of Keeney and Nelson
(1982). Data are presented in (Tables 1 and 2).

2.2 Characterization of biofertilizers & the organic
fertilization

Samples of plant compost and chicken manure were
collected before being applied to soil and analyzed ac-
cording to the methods of Lowther (1980) and Keeney
and Nelson (1982). The results from the plant compost
and chicken manure samples are as follows: Total
O.M.% were 18.2 and 17.5; O.C.% 9.1 and 9.9; C/N
ratio 2.8 and 1.9; pH (1:10) 7.5 and 7.7; E.C. (1:10 wa-
ter extract) 5.2 and 5.7 dS/m; total amounts of N 3.2
and 5.3; P 1.8 and 2.3; and K 1.9 and 2.3%, respec-
tively. Mycorrhizal species were obtained from the Ag-
ricultural Research Center in El Doky, Giza, Egypt.

2.3 Field work and layout

Bio-organic system was sown with cucumber during
the two summer growing seasons. In two open-field ex-
periments, eight treatments were arranged in a random-
ized complete block design with three replications. Ap-
plied treatments were as follows:

T, = Arbuscular mycorrhizal fungi (AMF) inoculum
(rate of 3g/ hole),

T2 = Rioo % Plant compost (rate of 7 tons/ fed.),

T3 = Rigo % Chicken manure (rate of 3.5 tons/ fed.),

T4 = Rso % Plant compost + Rs o Chicken manure,

Ts = Rsoy, Plant compost + AMF,

Ts = Rsoy, Chicken manure + AMF,

T7 =R33.5% plant compost + R33.5% chicken manure
with mycorrhizal fungi, and T8 = the control (the rec-
ommended doses of inorganic nitrogen, phosphorus,
and potassium fertilizers) were applied to the control
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plots as follows: ammonium nitrate (N = 33.5%) at
a rate of 250 kg/fed., mono calcium phosphate
(P205 = 15.5%) at a rate of 200 kg/fed., potassium
sulfate (K20 = 48%) at a rate of 150 kg/fed., and
AM fungi were used as an inoculant in the two
open field experiments.

At planting, two seeds were sown in each hole
and irrigated using a drip irrigation system for a
sufficient time. Irrigation was applied three times a
week. The total area of the plot was 4.0 m (length)
x 0.7 m (width) = 2.8 m?; the distance between
plants was 35 cm within the row, with nine plants
per plot. Both plant compost and chicken manure
were applied to the soil surface (0-25 cm) before
planting and mixed into the soil during plowing
three weeks prior to sowing. Weeds were con-
trolled manually by uprooting. Neem oil extract
(Ashok) was used as an organic pesticide, applied
as foliar spray on green leaves at a rate of three cm
per liter; it was applied every 10 days from 30 days
after sowing until harvest (on July 5% and 10%,
2023 and 2024, respectively), to enhance plant re-
sistance against insects. Additionally, cucumber
plants were covered with a net for protection. Five
plants were randomly selected from each plot (the
experimental unit) to measure growth, yield, and
quality characteristics.

2.4 The studied plant parameters

The studied parameters of the cucumber plant
include growth, yield, and quality.

Growth parameters include plant height, num-
ber of leaves per plant, shoot dry weight, leaf area
index, and total chlorophyll in green leaves. All of
these were measured and recorded at the end of
each of the two seasons. The studied yield parame-
ters include fruit length, fruit width, fruit weight,
average number of fruits per plant, and total yields.
In addition, the quality parameters include the con-
tents of N, P, and K in leaves and fruits.

Leaf area index and total chlorophyll in green
leaves were measured as described by Rhoads and
Bloodworth (1964). All plant samples, including
leaves and fruits, were cleaned with water and
dried in an oven at 65°C for 72 hours until their dry
weight was constant. Dry weights were then rec-
orded. Early yields were calculated by summing
the fruit weights from the first two harvests. Total
yields were collected from the first cut on May 5,
2023, and May 9, 2024. Subsequent harvests oc-
curred on July 5th and 10th in 2023 and 2024, to-
taling 14 harvests. The number of fruits per plant,
fruit length, diameter, and average fruit weight

were all measured. Mineral contents in plant parts
(leaves and fruits) were also analyzed. Dry leaf and fruit
samples were finely ground, and wet digestion was per-
formed using a mixture of H>SOs and H,O,, as de-
scribed in Lowther (1980). The total macro-element
contents, such as nitrogen, phosphorus, and potassium
in the fruits and leaves, were determined using methods
outlined in Chapman and Pratt (1961) and AOAC
(2023).

2.5 Statistical analysis

All results were subjected to statistical analysis us-
ing the SAS program, and the means of all treatments
were compared using Duncan’s Multiple Range test at
a 5% level of probability (SAS 2006).

3 Results and Discussion

To study the influence of various organic treatments
on cucumber production and quality, it was necessary
to examine each parameter separately.

3.1 The growth parameters

The vegetative characteristics of Cucumis sativus,
L., include plant height, number of leaves per plant, to-
tal chlorophyll content in green leaves, Leaf Area Index
(LAI), and shoot dry weight. Data in Table 3 clearly
show the influence of applying plant compost and
chicken manure at different rates (100%, 50%, and
33.5%) as well as AM fungi alone or in combination on
the growth parameters of cucumber. All studied treat-
ments have significant effects on all growth parameters,
but to varying degrees compared to the control treat-
ment (chemical fertilization only). They can be ordered
as follows:

T7>T4>T6>T5>T3>T2>T1>T8.

As such, the highest average values were recorded
for T7, while the lowest were for T8. Therefore, the av-
erage values across two seasons for both T7 and T8
were calculated as shown in Table 3. The highest sig-
nificant values for T7 were 204.4 cm, 110.6 leaves per
plant, 62.1, 1.49 cm? and 400.8 g per plant, respec-
tively. Conversely, the lowest significant values for T8
(control) were 99 c¢cm, 53 leaves per plant, 32.2, 0.57
cm?, and 192 g per plant, in the same order. These re-
sults may be attributed to the ability of plant compost,
chicken manure, and AM fungi to improve the physico-
chemical and biological properties of the soil, as well
as their adequate supply of macro- and micro-nutrients,
which enhances nutrient uptake by root hairs, leading
to improved growth parameters. Similar trends have
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Table 1. Physical and chemical properties of the experimental soil before sowing in the

first season, 2023

Particle distribution Available Macronutrients (mg kg™")

Sand 913% |N 110.0

Silt 3.2% K 309.2

Clay 5.5% P 26.3

Texture class Sand

Soil properties

pH 1:1) 8.3 Ca* 1.8

EC dSmY) (1:1) 0.44 Mg 2.44

Total CaCOs 27% Na* 1.6

oM 0.34% Soluble Anions (meq/ L) HCO3 5.67
Cr 1.33
SO42 0.23

Table 2. Physical and chemical properties of the experimental soil collected from all treatments at the

end of the second summer growing season, 2024

Mechanical Soil properties
Analysis
T1 T2 T3 T4 T5 T6 T7 T8
Sand (%) 74.4 78.22 68.14 78.12 76.10 72 76.12 76.8
Silt (%) 11.6 11.7 10.09 11.3 11 17 12.5 12.5
Clay (%) 14 10.1 21.77 10.58 12.90 11 11.38 9.7
Textural class Sandy | Sandy Sandy Sandy Sandy Sandy Sandy Sandy
loam loam loam loam loam loam loam loam
pH (1:2) 8.9 8.5 8.6 8.4 8.5 8.1 8.2 8.4
EC (1:2) ds/ m 0.27 0.34 0.30 0.30 0.20 0.34 0.34 0.44
OM (%) 0.41 0.40 0.68 0.44 091 0.57 1.3 0.53
0.C (%) 0.24 0.30 0.44 0.33 0.63 0.35 0.66 0.46
C/ N ratio 29.44 | 2547 42.78 22.85 29.10 28.30 43.11 37.25
CaCO3 (%) 32.2 15.6 17.4 15.7 25.7 22.6 26.9 11.8
Available Nutrients (mg kg™')
N 94.6 93.64 103.00 98.30 155.31 114.51 125.41 77.21
p 20.22 39.8 234 383 336 17.2 25.7 20.2
k 620 670 685 680 595 635 647 660

been observed by many authors with other crops,
including Abou El-Goud (2020), Abou El-Goud et
al (2021), Vallejos-Torres et al (2023), Ejaz and
Bahadur (2024), and Radwan and Sultan (2024).

3.2 The yield parameters

The yield parameters of cucumber include fruit
length, fruit width, fruit weight, mean number of
fruits per plant, and total yields. The results shown
in Table 4 indicate that significant increases are pri-
marily due to the application of AM fungi alone.
Although these increases were significant, their
values were lower than those in other treatments

(except the control). Once again, the highest significant
values were achieved with treatment T7 (i.e., the mix-
ture containing 33.3% plant compost R, 33.3% chicken
manure, and AM fungi). The average values obtained
were 2471.3 g per plant, 20.5 cm, 4.85 cm, 220.7 g, 11.2
fruits per plant, and 30.3 tons per fed., respectively,
based on two summer seasons. In contrast, the lowest
significant values were recorded for T8 (control with
inorganic fertilizers), with corresponding values of
573.6 g per plant, 9.6 cm, 2.3 cm, 108.9 g, 5.3 fruits per
plant, and 6.3 tons per fed., as averages over both sum-
mer seasons. The results of all treatments can be ar-
ranged in the following order:

T7>T6>T5>T4>T3>T2>T1>T8.
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Table 3. Growth parameters of cucumber plant as affected by application of plant compost, chicken manure, and AM
fungi at two summer growing seasons, 2023 and 2024

Plant height No.of leaves/ Total chlorophyll Leave area Shoot dry weight
T (cm) plant in leaves index (cm?) (g/ plant)
First Second First Second | First Second First | Second | First Second
season season season | season | season | season | season | season | season season
T1 104.1g | 1145¢ 56.1g 61.7¢g 328¢ 36.1¢g 0.67¢ | 0.75¢ | 201.7¢g 2259 ¢
T2 115.6f | 1272f 623 f 68.5f 369 f 40.6f | 0.77de | 0.87de | 2242 f 251.1¢F
T3 1282e | 1409¢ 69.9¢ 78.4¢ 40.5¢ 44.6e | 0.87cd | 0.98cd | 249.0 ¢ 2789 ¢
T4 176.2b 193.8b 95.0b 106.4b | 53.7b 59.0b 13a 1.51a | 3414b 3823b
TS5 143.4d | 157.7d 77.3d 86.6d | 449d 495d | 0.97¢c | 1.09¢ | 276.8d 309.9d
T6 158.7c | 174.6¢ 86.0 c 96.4 c 50.1¢ 55.1c¢ 1.1b 1.28b | 3069 ¢ 343.7¢c
T7 1946a | 214.1a 1043a | 116.8a | 59.1a 65.1a 14a 1.58a | 378.1a 4235 a
Mean 204.4 110.6 62.1 1.49 400.8
T8 943 h ‘ 103.8 h 50.0h ‘ 56.0h | 30.6h ‘ 33.7h 0.53f ‘ 0.60f | 181.2h ‘ 2029h
Mean 99.1 53.0 32.2 0.57 195.6
L.S.D.0.05| 0.92 ‘ 1.01 0.77 ‘ 0.86 0.85 ‘ 0.93 0.10 ‘ 0.11 0.97 ‘ 1.08

T1= AM inoculation, T2 = plant compost Rioo%, T3 = chicken manure Rioo%, T4 = plant compost R 5o, + chicken, manure
Rso%, TS5 = plant compost, R 5o, + AM inoculation, T6 = chicken manure Rsoy, + AM inoculation, T7 = plant compost R
33.3% + chicken manure R 3339 + AM inoculation and T8 = Chemical N, P and K fertilizers, R 190% (Control).

Values in the same column with different letters are significantly different (p<0.05)

Table 4. Fruits yield parameters of cucumber plant as affected by application of plant Compost, chicken manure and AM
fungi at two growing seasons, 2023 and 2024

Average, Fruit Fruit, length L. . X Average number | Total Fruit, yield
Fruit width cm | Fruit, weight g
T yield (g/plant) cm of fruits / plant (tons/ fed.)
First Second | First |Second| First | Second | First | Second | First | Second | First | Second
season season | season | season | season | season | season | season | season | season | season | season
T1 647.5cd | 7944¢g | 108g | 119g | 2.7¢g 3g 113.6g| 126.1g| 57¢g 63¢g 77¢g 8.6¢g
T2 797.5cd | 948.7f | 11.7f | 13.0f | 29f 32f [125.1f] 1388f | 6.1f 6.8 f 8.7f 9.8 f
T3 9733 bed | 1202.0e | 129¢ | 144e | 3.0e 34e |[139.0e| 1533¢ Te 7.8 ¢ 11.1e 124¢
T4 11193 bc| 2203b | 177b | 199b | 44b 49b |190.2b| 211.2b | 94b 104b | 205b | 229D
T5 12153 bc| 1503.3d | 145d | 16.1d | 3.4d 3.8d [153.9d|170.8d | 7.9d 8.8d | 13.9d | 15.6d
T6 14693b | 1815¢c | 158c | 17.6c | 3.7¢ 41c [171.5¢]|1904c | 8.6¢ 9.5¢ 16.8¢c | 188¢c
T7 22103 a | 27323a | 194a | 21.6a | 46a 5.la |209.2a)|2322a | 106a | 11.7a | 339a | 26.6a
Mean 2471.3 20.5 4.85 220.7 11.2 30.3
T8 505.5d ‘ 641.7h | 9.1h ‘ 10.1h ‘ 2.2h ’ 24h ’ 103.2h‘ 114.6 h ‘ 5.0h ‘ 5.6h ‘ 59h | 6.6h
Mean 573.6 9.6 ‘ 2.3 108.9 5.3 6.3
L.S.D.0.05 35.2 ‘ 63.2 0.66 ‘ 0.74 ‘ 0.13 ‘ 0.14 ‘ 1.34 ‘ 1.49 ‘ 0.28 ‘ 0.31 ‘ 0.37 | 0.41

T1= AM inoculation, T2 = plant compost Rigo%, T3 = chicken manure R, T4 = plant compost R 5o, + chicken, manure
Rsov%, TS = plant compost, R so% + AM inoculation, T6 = chicken manure Rsoy, + AM inoculation, T7 = plant compost R
33.3% + chicken manure R 3339 + AM inoculation and T8 = Chemical N, P and K fertilizers, R 190% (Control).

Values in the same column with different letters are significantly different (p<0.05)
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Table 5. Quality parameters of cucumber expressed as mineral contents in leaves and fruits affected by application of
plant compost, Chicken manure and AM fungi at two growing seasons, 2023 and 2024

In Leaves In Fruits
T N uptake, (mg/kg) P uptake, K uptake, N % P % K %
(mg/kg) (mg/kg)
FS | ss | Fs | ss | Fs | ss | Fs | ss| Fs | ss | Fs | s
Tt | 04lef | 04ef | 0.61d | 0.60d | 3.6 3.7f [091e0.92¢| 0.8b | 0.9b | 16.2¢d|16.4cd
T2 0.55de | 0.55de| 036¢e | 0.37¢ | 10.6¢c| 10.6¢c | 1.5¢c |1.60c| 0.7b | 0.8b | 16.4cd |16.7 cd
T3 | 0.86c | 0.86c |0.50de|0.51de| 7.4¢ | 75¢ | 1.3d [1.33d] 0.8b | 09b [ 173bc |17.2be
T4 1.1b | 1.1b |0.68cd|0.70cd]| 8.7d | 88d [ 2.8b [29b] 096 | 0.8b | 168¢ | 16.7¢
T5 | 0.73cd |0.73¢cd | 0.86bc | 0.89bc | 8.3d | 84d | 1.6c | 1.7¢]| 0.8b | 09b | 17.8b [ 1790
T6 | 0.76c | 0.78¢c | 0.94b | 0.94b | 12.5b] 12.5b | 1.5¢ | 1.6c| 0.6¢c | 0.5¢ | 1554 | 15.6d
T7 1992 | 19a | 17a | 1.75a | 165a] 169a| 3.2a | 33a| 3.5a | 32a | 203a | 2074
Mean 1.95 1.73 16.7 3.25 3.35 20.5
T8 034f | 035¢] 0.14f ] 024f | 1.1g] 14¢ |017¢]029¢] 03d | 0.1d ]| 101¢] 9.7¢
Mean 0.34 0.19 1.25 0.23 0.2 9.9
1D.0.05, 021 | 030 | 017 | 019 | 068 | 073 | 020 [ 023 ] 022 | 019 | 1.03 | 098

T1= AM inoculation, T2 = plant compost R g%, T3 = chicken manure Rgo%, T4 = plant compost R 5% + chicken manure
Rso%, TS5 = plant compost, R 509 + AM inoculation, T6 = chicken manure Rsoy, + AM inoculation, T7= plant compost R

333% t+ chicken, manure R 3339 + AM, inoculation and T8 =

Chemical, N, P and K fertilizers, R 190 (Control)

(F.S. = First Season, 2023 and S.S. = Second Season, 2024).
Values in the same column with different letters are significantly different (p<0.05)

These results highlighted that combining plant
compost (33.5%) and chicken manure (33.5%)
with mycorrhizal fungi can enhance various bene-
ficial microbial communities in the plant rhizo-
sphere, which can help prevent soil-borne patho-
gens, as stated by Abou El-Goud et al (2021) and
Ejaz and Bahadur (2024). This may also reflect en-
hanced plant immunity, including increased levels
of regulators, hormones, vitamins, and minerals, as
well as improved crop production and quality. Ad-
ditionally, these treatments might improve the
availability of exchangeable water, macro- and mi-
cro-nutrients, and nutrient chelation in the soil,
leading to better nutrient uptake and improved
growth parameters, which could result in higher
yields (Abou El-Goud 2020, Abou El-Goud et al
2021, Beyk-Khorimizi et al 2023, Tong et al 2023,
Radwan and Sultan 2024).

3.3 The quality parameters

The studied quality parameters include certain
chemical components of the leaves and fruit, such
as nitrogen, phosphorus, and potassium percent-
ages. Therefore, data in Table 5 shows the influ-
ence of different treatments on the nutrient content

in cucumber leaves and fruits. Again, T7 was superior
regarding N, P and K uptake in the leaves, as well as N,
P and K contents in the fruits, when compared to the
control treatment. The corresponding mean values of
both seasons in the leaves are 1.95, 1.73, 16.7 (mg/ kg);
3.25,3.35,20.5% in the fruits. Additionally, T8 was the
lowest in all previously mentioned elements, whether
with the leaves or the fruits. The corresponding mean
values for both seasons in the leaves are 0.34, 0.19, 1.25
(mg/kg); 0.23, 0.20, 9.9% in the fruits, in the same or-
der. The results can be arranged, generally, by follow-
ing:

T7>T6>T5>T4>T3>T2>T1>T8

These results are in harmony with those obtained by
Abou El-Goud (2020), Abou EI-Goud et al (2021),
Beyk-Khormizi et al (2023), Ejaz and Bahadur (2024)
and Radwan and Sultan (2024), who declared that the
addition of plant compost with chicken manure in the
presence of mycorrhiza can improve soil organic mat-
ter, organic carbon and C/N ratio, which leads to an in-
crease in the macro- and micro-nutrients available, their
uptakes and positively reflect in cell elongation, its
quick binary divisions in plant cells in addition to the
stimulation of photosynthesis, metabolic, flowering,
and fruiting processes. The more benefits of
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mycorrhizal external hyphae of root cells can also
absorb and translocate more nutrients, which can
lead to an increase in soil volume more than that of
non-mycorrhizal plants. Benaffari et al (2022) re-
ported that mycorrhizal fungi play an essential role
in enhancing the nutritional status of a plant more
than an uninoculated plant grown in poor nutrient
soil.

Therefore, the application of plant compost and
chicken manure may lead to an increase in humic
acid, organic matter, carbon, phosphorus, and ni-
trogen in the soil compared to inorganic N, P, and
K fertilizers; hence, increasing soil fertility, yield
growth, and quality.

4 Conclusion

Based on the results, it can be concluded that
growing cucumbers in sandy, low-fertility soil re-
quires intensive fertilization. To avoid chemical
fertilizers, the study recommends a mixture of
33.5% plant compost and 33.5% chicken manure
with mycorrhizal fungus. This combination helps
produce high-quality cucumber fruits rich in nutri-
ents when grown in poor, sandy soil, without chem-
icals, thereby preventing their harmful environ-
mental effects.

References

Abou El-Goud AK (2020) Organic watermelon
production by smart agritechnique using organic
fertilizers, vermitea levels and AMF in poor nutri-
ents soil. Plant Archives 20, 4107-4116.

Abou El-Goud AK, Al-Masoodi FR, Elzopy KA,
et al (2021) Performance of potato cultivars in an
organic farming system using organic fertilizers,
vermicompost and azolla. Australian Journal of
Crop Science 15, 1081-1088.
https://doi.org/10.21475/ajcs.21.15.07.p3289

AOAC (2023) Official Methods of Analysis of
AOAC International, 22", Latimer GW (Ed) Ox-
ford University Press, 3750 pp.
https://doi.org/10.1093/9780197610145.001.0001

Ayito EO, John K, Benjamin O, et al (2023) Syn-
ergistic effects of biochar and poultry manure on
soil and cucumber (Cucumis sativus) performance:
A case study from the southeastern Nigeria. Soil
Science Annual 74, 183903.
https://doi.org/10.37501/soilsa/183903

Benaffari W, Boutasknit A, Anli M, et al (2022)
The native arbuscular mycorrhizal fungi and ver-
micompost-based organic amendments enhance

soil fertility, growth performance, and the drought
stress tolerance of Quinoa. Plants 11, 393.
https://doi.org/10.3390/plants11030393

Beyk-Khormizi A, Sarafraz-Ardakani MR, Sarghein
SH, et al (2023) Effect of organic fertilizer on the
growth and physiological parameters of a traditional
medicinal plant under salinity stress conditions. Horti-
culturae 9, 701.
https://doi.org/10.3390/horticulturae9060701

Chapman HD, Pratt PF (1961) Methods of Analysis for
Soils, Plants and Waters. University of California,
Division of Agricultural Sciences. 309 pp.

Ejaz A, Bahadur V (2024) Evaluation of different cu-
cumber (Cucumis sativus L.) hybrids for growth, yield
and quality. International Journal of Plant and Soil Sci-
ence 36, 486-491.
https://doi.org/10.9734/ijpss/2024/v36164650

Keeney DR, Nelson DW (1982) Nitrogen—Inorganic
Forms. In: Page AL (Ed), Methods of Soil Analysis:
Part 2 Chemical and Microbiological Properties- Book
Series: Agronomy Monographs, pp 643—698.
https://doi.org/10.2134/agronmonogr9.2.2ed.c33

Khan M A, Khan S, Khan A, et al (2017) Soil contam-
ination with cadmium, consequences and remediation
using organic amendments. Science of The Total Envi-
ronment 601-602, 1591-1605.
https://doi.org/10.1016/].scitotenv.2017.06.030

LimbonganY L (2023) Interrelationship between num-
ber of flowers, fruits, and cucumber production (Cu-
cumis sativus) grown on a mixture of soil and chicken
manure. Biodiversitas Journal of Biological Diversity
24, 3448-3453.
https://doi.org/10.13057/biodiv/d240641

Lowther JR (1980) Use of a single sulphuric acid - hy-
drogen peroxide digest for the analysis of pinus radiata
needles. Communications in Soil Science and Plant
Analysis 11, 175-188.
https://doi.org/10.1080/00103628009367026

Nadoda NA, Barot DC, Chaudhari VM, et al (2023) Ef-
fect of plant growth regulators on yield and quality of
cucumber (Cucumis sativus L.). International Journal
of Plant and Soil Science 35, 100-104.
https://doi.org/10.9734/iipss/2023/v351244301

Radwan GU, Sultan EA (2024) The effect of utilizing
chicken manure and compost as organic fertilizers on
chemical properties and productivity of cucumber
grown under a plastic house. Horticulture Research
Journal 2, 39-50.
https://doi.org/10.21608/hrj.2024.361897

64


https://doi.org/10.21475/ajcs.21.15.07.p3289
https://doi.org/10.1093/9780197610145.001.0001
https://doi.org/10.37501/soilsa/183903
https://doi.org/10.3390/plants11030393
https://doi.org/10.3390/horticulturae9060701
https://doi.org/10.9734/ijpss/2024/v36i64650
https://doi.org/10.2134/agronmonogr9.2.2ed.c33
https://doi.org/10.1016/j.scitotenv.2017.06.030
https://doi.org/10.13057/biodiv/d240641
https://doi.org/10.1080/00103628009367026
https://doi.org/10.9734/ijpss/2023/v35i244301
https://doi.org/10.21608/hrj.2024.361897

Arab Univ J Agric Sci (2025) 33 (1) 58-65

Rasool A, Ghani A, Nawaz R, et al (2023) Effects
of poultry manure on the growth, physiology, yield,
and yield-related traits of maize varieties. ACS
Omega 8, 25766- 25779.
https://doi.org/10.1021/acsomega.3c00880

Rhoads FM, Bloodworth ME (1964) Area meas-
urement of cotton Leaves by dry- weight method.
Agronomy Journal 56, 520-522.
https://doi.org/10.2134/agronj1964.000219620056
00050024x

SAS (2006) The SAS system for windows; Statis-
tical Analysis System Institute Inc., Cary, North
Carolina, USA.

Shaik A, Singh S (2022) Influence of arbuscular
mycorrhizal fungi on physiology and yield of egg-
plant in organic soilless production system.
Hortscience 57, 759-768.
https://doi.org/10.21273/HORTSCI16612-22

Solaiman Z M, Shafi M I, Beamont E, et al (2020) Poul-
try 1Llitter biochar increases mycorrhizal colonisation,
soil fertility and cucumber yield in a fertigation system
on sandy soil. Agriculture 10, 480.
https://doi.org/10.3390/agriculture10100480

Tong Z, Liu F, Rajagopalan UM, et al (2023) Effect
of biochar-containing compost on cucumber quality
and antibiotic resistance genes abundance in soil—cu-
cumber system. Sustainability 15, 9563.
https://doi.org/10.3390/sul15129563

Vallejos-Torres G, Gaona-Jimenez N, Ordofiez-
Sanchez L, et al (2023) Effects of arbuscular mycorrhi-
zal fungi, poultry manure compost, and cadmium on
plant growth and nutrient absorption of Oryza sativa.
Chilean Journal of Agricultural Research 83, 656-665.
http://dx.doi.org/10.4067/S0718-58392023000600656.

65


https://doi.org/10.1021/acsomega.3c00880
https://doi.org/10.2134/agronj1964.00021962005600050024x
https://doi.org/10.2134/agronj1964.00021962005600050024x
https://doi.org/10.21273/HORTSCI16612-22
https://doi.org/10.3390/agriculture10100480
https://doi.org/10.3390/su15129563
http://dx.doi.org/10.4067/S0718-58392023000600656

