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ABSTRACT

The experiment was conducted to study the effect of organic fertilization to the sustainability of agricultural sys-
tems by recycling nutrients and improving the physical properties of the soil; two important types of organic
fertilizers, namely vermicompost and compost were tested to study their effect on soil and growth of common
bean ‘Sybaris’. They were mixed in different proportions of with soil by varying ratio: (100% soil, 100% compost,
100% vermicompost, 75% soil + 25% compost, 50% soil + 50% compost, 25% soil + 75% compost, 75% soil +
25% vermicompost, 50% soil + 50% vermicompost, 25% soil + 75% vermicompost, soil 33% + compost 33%
+ vermicompost 33%). The study findings showed ability of these two types of organic fertilizers to enrich plant
growth, development and yield characteristics compared to the control treatment, with superiority of vermicom-
post, and there was also a clear discrepancy related to the rate of addition. Most of the results referred to superiority
of the higher application rates of these two fertilizers, especially in the case of vermicompost (VC100%). The later
treatment recorded the highest values in terms of vegetative, root and yield components. The study concluded that
cultivation of bean and addition of vermicompost with soil replacement rates ranging from 50% to 100% has a

significant impact on the development, growth, and productivity of the common bean plant.
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INTRODUCTION

Common bean is considered as one of most
important legumes worldwide for direct human
consumption. To increase bean production, its
necessary to use fertilizers comprising nitrogen,
phosphorus, and potassium (N,P,K) (Ramadan
and Adam, 2007), because of their quick afford-
ability for crops and ease of use, chemical fer-
tilizers are most commonly used by vegetable
producers to improve output (Thy and Buntha,
2005), but their continued use may ultimately
cause harm to the chemical, biological, and phys-
ical characteristics of soil (Albiach et al., 2000) .
In addition to raising production costs, their use
poses a serious danger to the basic system’s sur-
vival and gradually reduces productivity (Band
et al., 2007), which is a crucial requirement for
achieving sustainable yield (Santosa et al., 2017).
Sustainable agriculture is one of the most promi-
nent solutions to reduce the consequences of

environmental pollution, which has increased as
a result of wrong agricultural practices, including
the extensive use of chemical fertilizers, which is
considered a source of environmental pollution
(Mostafa, 2011). This has significant negative ef-
fects on the physical and chemical properties, soil
nutrients, groundwater and the ecosystem, which
makes it a major obstacle to the ability of living
organisms to survive and reproduce, in addition
to having the most harmful effects on human
health (Camargo and Alonso, 2006). Therefore,
there was an urgent need to find an alternative,
even partial to these fertilizers to be a source of
nutrients needed by the plant, as it was recom-
mended to use organic fertilizers as an alternative
to chemical fertilizers (Ojo, et al. 2014; Smith, et
al. 2015 and Hoque et al., 2022).

The use of organic fertilizers is an effec-
tive way to improve soil fertility, as well as in-
crease the activities of soil microbes and crop
yields (Ouédraogo, et al. 2001). It also improves
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soil structure, thus creating a better environment
for plant rooting (Saison, et al. 2006). In recent
years, the attempts to save crop cultivation have
increased the value of organic fertilizers on a
worldwide basis. It may be used as a substitute for
chemical fertilizers (Chaterjee et al., 2005; Kumar
et al., 2017) for enhancing microbial life and soil
architecture (Pagliai et al., 2004). It was previous-
ly proven that using organic fertilizers can prevent
ecosystem degradation and help conserve natural
resources (Francis and Daniel, 2004). It enhances
the physical, biological, and chemical traits of
soil as well as the amount of microbes alongside
to providing biological material and nutrient-rich
(Albiach et al., 2000). As a consequence, organic
agriculture has become a cutting-edge technique
that encourages the utilization of organic materials
that are naturally occurring, such as crop residue,
dung, cover crop, and compost (Shannon et al.,
2002). These organic, naturally occurring com-
pounds have been shown to enhance the soil’s
nutrient-rich state and have an effect on additional
soil attributes like air circulation, ability to hold
water, and particle aggregate formation (Pagliai et
al., 2004), which encourages more effective pro-
duction of crops regardless of whether less or no
fertilizer is applied (Islam et al., 2016).

Among fertilizers made from organic mate-
rial, the compost and vermicompost are popu-
lar for supplying nutrients for plants (Shehata
and El-Helaly, 2010; Manivannan et al., 2009).
Vermicompost is produced from organic mate-
rial through the interactions between earthworm
and microorganisms that live in the top few cen-
timeters of the soil and the waste layer, and eat
recently formed biological material (Sherman,
2002; Lim et al., 2015). It acceptable from an
economic and environmental standpoints, as
well as for maintaining the condition of the soil
(Horwth, 2005). Also, it is capable for being ap-
plied to crops as a fertilizer (Dominguez, 2023).
Numerous studies have demonstrated the im-
pact of vermicompost on bean productivity and
growth (Manivannan et al., 2009; Mahmoud, &
Gad, 2020). Vermicomposting is thus an intrigu-
ing way to recycle a growing quantity of organic
matter while also using less fertilizer. According
to Manivannan et al. (2009), the addition of ver-
micompost raised the development, productivity,
and nutritional value of beans and enhanced the
physical properties of soil, facilitating more ef-
fective nutrient absorption by plants and greater
air circulation of plant root systems, drainage
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systems of water, promotion of macronutrients
exchange, and maintained intake of nutrients.
The therapy beans grow more quickly, yield more
beans, and are of higher quality when 50% ver-
micompost and 50% NPK are applied to the soil
and crops. Vermicompost, according to Zaller’s
research from 2007, might serve as an ecological-
ly friendly alternative with advantages on seed-
ling development and fruit tomato quality that are
comparable to or even preferable. Vermicompost
treatment increased pore volume, water retention
capacity, and capacity for gas exchange consider-
ably, according to Manivannan et al. (2009).

While compost is a byproduct of the aero-
bic breakdown of organic materials (Saha et al.,
2022). Composts impact soil quality, crop health,
and productivity (Luo et al, 2017), through pro-
viding the soil with a naturally occurring sup-
ply for minerals and organic materials (Ho et
al; 2022). Given the usage of the products and
their quality, this impact may be beneficial or
detrimental. Composts may be able to promote
plant development and safeguard crops against
diseases (Leon et al., 2006; Ho et al., 2022). Ad-
ditionally, using composts on an extensive basis
is an effective method of raising the organic mat-
ter content of soil, which is essential for its con-
tinued fertility (Lal, 2004; Dignac et al., 2017).
On the other hand, compost is a soil enhancer
that improves the ability of soil to hold water, its
hardness, and structure while also supplying nu-
trients and organic matter (Islam et al., 2016). To
demonstrate the beneficial effects of compost ap-
plication on soil qualities, yield improvements,
and the nutritional value of crops, many inves-
tigations have been carried out. Common claims
stated the benefits of compost treatment, with re-
sults in higher yields, improved soil fertility and
texture (Scherer, 2004; Mahmoud et al; 2009;
Shehata et al, 2011; Natsheh and Mousa, 2014;
Islam et al., 2016; Rady et al; 2016; Alromian,
2020; Suminarti, 2021).

Since compost and vermicompost are inex-
pensive and readily available under local condi-
tions, they can be used as integrated plant nutri-
ent delivery sources to increase sustainable pro-
duction in modern agriculture while minimizing
the dependency on chemical fertilizers (Savci,
2012; Bhattacharjee and Dey, 2014). For plant
crops, a variety of organic materials have been
suggested as a supply of nutrients (Al-Suhaibani
et al., 2021). Compost and vermicompost, ac-
cording to numerous recent studies, can be used
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to better plant growth as well as to increase stress
tolerance and resilience (Nardi et al., 2002; Sid-
diqui et al., 2008). Although growing crops or-
ganically is not a novel concept, little is known
about growing beans organically. This makes an
effort to assess how compost and vermicompost
affect bean output. Thus, this study was conduct-
ed to investigate the impact of various organic
fertilizers like compost and vermicompost on
growth, yield and nutrient content of beans crop
and determining the best organic fertilizer for
green beans crop production.

MATERIALS AND METHODS

This research study was carried out during
summer growing season from mid-June to mid-
September, 2022 at Al Rabbah agriculture station,
Jordan (920 meters above sea level, Longitude
35°45°E and Latitude 31°16°N). The location ex-
periences a temperate environment, with an aver-
age annual temperature of 20 degrees Celsius and
mean yearly precipitation of 300 mm. The layout
of the treatments was applied with a randomized
complete block design with ten treatments and
three replications. The combinations were tested

one plant was let grow, then any necessary horti-
cultural activities were carried out.

Soil analysis

Five samples of soil were randomly selected
from the top fifteen centimeters of the soil to as-
sess the characteristics of the soil. The experi-
mental soil was collected from the agricultural
field of Mutah University, Al Rabbah, Karak,
Jordan. The soil samples were analyzed in order
to determine physicochemical characteristics by
using the procedure described by Jackson, 1973,
which showed in Table 2.

Vermicompost and compost analysis

Vermicompost was brought from a private
farm located in Amman, Jordan. In turn, compost
was gathered from Agriculture research station of
NARC at Ghor Al-Safi. The collected vermicom-
post and the compost were using a 0.5 millimeter
metal sieve, the standard approach was used to

Table 2. Main physico-chemical properties of the soil
utilized in the experiment

with in the following volume percent of compost Soil ltem Content
and vermicompost to soil (Table 1). Three seeds Bulk density (g/cm?) 1.36
of ‘Sybaris’ bean )the most common variety that pH 7.8
used by local farmers) were planted per each EC (dS m™) 0.41
earthen pot (20 cm diameter, 18 cm height) in 5 P (mg kg~') 29
cm deep halls on September 30th, 2022. Thirty K (mg kg-') 447
po.ts were used in this exper.in.lent.. The pots re- N (%) 014
.celved .the same amqupt of irrigation after sow- CaCO, (wt %) P
ing. Irrlgatlon. was }nltlated when fifty percent of Organic matter (g ko) 5
the water availability had been consumed. After
four days of germination, the seeds were thinned, Texture Clay loam
Table 1. The treatments used for compost and vermicompost

No. Treatment Abbreviation

T1 100% soil (control) S 100

T2 100% compost C 100

T3 100% vermicompost VC 100

T4 75% soil + 25 %compost C25

T5 50% soil + 50% compost C 50

T6 25% soil + 75% compost C75

T7 75% soil + 25% vermicompost VC 25

T8 50% soil + 50% vermicompost VC 50

T9 25% soil + 75% vermicompost VC 75

T10 | 33% soil + 33% compost + 33% vermicompost VC:C:S
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Table 3. The chemical characteristics for compost and
vermicompost

Item Compost Vermicompost

pH 7.43 7.21

EC (dS m™) 0.21 0.94
P (g kg™ 8.22 7.42
K (g kg™) 17.7 23.4
N (g kg™) 28.7 315
Ca (g kg™) 221 21.37
Organic matter (g kg-) 621 232

CIN 10.8 13.22
Moisture (%) 26.9 22.7

determine various physicochemical parameters
were as described by Jackson, 1973 (Table 3).

Study parameters

After 60 days, bean plants were gathered from
pots and growth measurement were taken.

1. Evaluation of nutrient concentrations in leaves:
at the end of the experiment, three leaf samples
from every replicate were taken, dried at 75
degrees Celsius, crushed, and utilized for N,
P, and K measures. The total amount of nitro-
gen was calculated according to the procedure
developed by Kjeldahl (Chapman and Pratt,
1962). In turn, the available phosphorus was
estimated by utilizing a UV spectrophotom-
eter (UV-1601PC, Shimadzu, Japan) and the
vanadate-molybdate procedure (Olsen et al.,
1954). The available potassium was measured
by atomic absorption spectrometer (Perkin El-
mer Analyst 300, USA) (Knudsen et al., 1982).

2. Determination of germination %, lengths of
the plant’s roots (cm), height of the plant (cm),
number of leaves, number of branching, shoot
fresh weight (g), root fresh weight (g), shoot
dry weight (g), and root dry weight (g) were
done for each plant in the replicate.

3. Determination of pod yield and related param-
eters: plants’ pods were counted, and the mean
number of pods per plant in each pot was calcu-
lated. Each plant’s seeds per pod were determined
out of 10 pods at random, converted to an average
value, and then documented as the total number
of seeds each pod. The length of ten pods was
measured using a ruler, whereas their diameter by
using caliper diameter(cm) with an accuracy of
-+0.1. These ten pods also were weighted in (g)
using a 2 digits’ sensitive balance.
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Statistical analysis

Using MSTATC software and randomized
complete block design; one-way analysis of vari-
ance (ANOVA) was computed on the results of
the experiment. To test the level of significance
differences between the means, (LSD) were ap-
plied at p = 0.05.

RESULTS

All organic substitutions showed a significant
improvement in nitrogen concentration compared
to control (S 100 = 3.89%). Furthermore, the full
vermicompost treatment outperformed all treat-
ment significantly (VC 100 = 5.15), other treat-
ments of compost and vermicompost showed
a close affinity (Table 4). The results indicated
positively affected in the concentration of phos-
phorus in plant leaves compared with the control
treatment, the higher values were observed in
treatment; VC100, C50 and C75 that recorded
0.445%, 0.443% and 0.439%, respectively and
lower application rates of vermicompost had the
most negative effect and control; 0.293% and
0.300% respectively (Table 4), with the exception
of the rates of VC25 addition (0.293%), which
did not have any significant effect,

On the basis of the least significant difference
(LSD), data in a given column that are separated
by identical letter(s) are not statistically different
at p = 0.05. The results showed in Table 4 that all
compost treatments led to a significant increase in
potassium concentration compared to the control
treatment (1.15%) without a pattern associated
with the rate of addition, as C75 (2.02%) and C25
(1.99%) treatments outperformed the rest of the
treatments, including vermicompost treatments,
which had a negative effect on the potassium
concentration, especially at the rate of the upper
(VC100 = 1.62%) and lower addition (VC25 =
1.47%). The combination of compost and vermi-
compost resulted in a significant decrease in po-
tassium concentration (1.17%), compared to the
control treatment.

All soil incorporation treatments with one com-
ponent, whether compost or vermicompost, signifi-
cantly improved the percentage of seed germination
compared to the control treatment. In contrast, the
pure treatments or the triple mixing treatment had
no significant effect on this trait (Table 5). As for
the vegetative growth traits, the VC100 treatment
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Table 4. Effect of compost and vermicompost on (N, P and K concentrations) in bean leaves

Treatment N (%) P (%) K (%)
S 100 3.89e 0.300 f 1159
C 100 4.83b 0.383c 1.74c
C75 4.09 cde 0.439 a 2.02a
C 50 4.07 cde 0.443 a 1.67 de
Cc25 4.01de 0.426 b 1.99a

VC 100 515a 0.445 a 1.62e
VC 75 4.36¢c 0.341d 1.72 cd
VC 50 3.95 de 0.333d 1.85b
VC 25 419 cd 0.293 f 1.47 f
S:C:V (1:1:1) 4.20 cd 0.312e 1179

Note: Based on the least significant difference (LSD), data in a given column that are separated by identical

letter(s) are not statistically different at p = 0.05.

showed significant and clear superiority in all
morphological traits. All treatments that contained
vermicompost significantly improved plant height
compared with control (75.67 cm), while compost
treatments significantly reduced this characteristic,
the highest value was in treatment VC100 (85.33
cm) and the lowest value was in treatment C75
(63.00 cm) as shown in Table 5.

On the basis of the Least Significant Dif-
ference (LSD), data in a given column that are
separated by identical letter(s) are not statistically
different at p = 0.05. In general, the number of
leaves was improved by adding different com-
post and vermicompost treatments except for the
VC75 treatment (34.00), with the superiority of
the other vermicompost treatments (Table 5). The
VC100 treatment recorded a mean of 96 leaves
compared to 44 leaves in the control. Also, in the
case of compost, a clear pattern was observed

with an increase in the number of leaves in the
plant, with an increase in the proportion of com-
post in the planting medium (Table 5). In view
of the number of branches, it was noted that all
the rates of vermicompost increased it with a sig-
nificant superiority in the treatment of VC100
(63.00), as in the case of previous traits, while
there was a pattern similar to what has occurred
in the characteristic of the number of leaves in the
case of rates of compost addition.

In contrasting with control, all treatments
containing vermicompost showed a significant
increase in the fresh and dry fresh weight char-
acteristics, including the treatment of triple mix-
ing with soil and compost compared to control;
58.51 g and 8.14 g respectively, while only the
pure compost treatment was among the com-
post treatments that led to a significant increase
compared to control. The VCI100 treatment

Table S. Effect of compost and vermicompost on vegetative growth of bean plant

Treatment Germination (%) Plant height (cm) Number of leaves Number of branches
S 100 67 b 75.67 cde 44.00 f 21.67 g
C100 67 b 74.67 de 71.00d 43.00 d
C75 100 a 63.00 f 56.00 e 31.33 e
C 50 100 a 64.00 f 47.67 f 26.33 f
Cc25 100 a 72.00 e 59.00 e 33.00 e
VC 100 100 a 85.33 a 96.00 a 63.00 a
VC 75 100 a 81.00 abc 34.00g 41.33 d
VC 50 100 a 79.00 bed 86.33b 52.67 c
VC 25 100 a 82.00 ab 78.00 ¢ 56.00 b
S:C:V 67 b 80.33 abcd 73.00d 53.67 bc

Note: Based on the least significant difference (LSD), data in a given column that are separated by identical
letter(s) are not statistically different at p = 0.05.
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recorded the highest values in both traits; 83.91
g and 13.71 g, respectively, while C50 treatment
recorded the lowest values 32.13 g and 5.35 g, re-
spectively (Table 6). However, all vermicompost
levels showed a high clear superiority over than
compost. On the basis of the LSD, data in a given
column that are separated by identical letter(s) are
not statistically different at p = 0.05.

In Table 6, it can be seen that only when us-
ing the full application rate of vermicompost
(VC100) appeared a significant increase in the
characteristic of root length compared with the
control (15.45 cm), which was recorded (17.60
cm), while other vermicompost treatments did
not record any significant differences, including
the treatment of triple consolidation. With regard
to the effect of compost on this characteristic,
with the exception of the full compost treatment,
which did not affect the length of the roots, the
rest of the treatments had a negative effect, as the
lowest value reached (10.30 cm) at the treatment
(C50). All compost treatments had a significant
negative effect on the fresh weight of the roots,
and in contrast, these treatments had no signifi-
cant effect on the dry weight except for the C50
addition rate, which had a negative effect and re-
corded the lowest value of all treatments (1.08 g).
On the other hand, all treatments that contained
vermicompost showed a significant increase in
fresh weight, including the triple fusion treatment,
and it reached its maximum in the complete ver-
micompost treatment VC100= 13.92 g). In terms
of dry weight, all vermicompost treatments were
also significantly superior, and the highest value
was at VC100 (3.56 g) treatment as well, while

the triple consolidation treatment did not signifi-
cantly affect the dry weight of the roots.

Table 7 highlights the most important mor-
phological and quantitative characteristics asso-
ciated with the fruiting process of bean plants as
well as their response to different application rates
of compost and vermicompost. The complete me-
dium of the vermicompost had the highest value
of number of pods per plant (VC100 =93.33) and
there was no clear pattern associated with the rate
of addition. On the basis of the LSD, data in a giv-
en column that are separated by identical letter(s)
are not statistically different at p = 0.05.

In terms of pod weight, all treatment showed
a significant increase except in case of VC75.
Treatment; C25, C100 and VC50 recorded the
highest values: 17.81 g, 17.44 g and 17.44 g,
respectively, compared to (8.36 g) by control
(Table 7). Pods were longer significantly in the
case of compost treatments than those of vermi-
compost and control, this is clearly observed in
treatments; C25 and C75 that recorded 20.70 cm
and 20.30, respectively. The lowest significant
decrease value was at application rate VC75
which recorded 9.40 cm. Also, triple combina-
tion decreased this characteristic significantly
to 12.60 cm (Table 7). Pod diameter improved
significantly by the most additional rates of or-
ganic fertilizers compared to control (0.7 cm),
these values were in range of 1.07~1.15 cm.
All organic fertilizer treatments led to signifi-
cant increase in seed weight compared to con-
trol (0.585g). The highest values were recorded
at VC50 (1.162 g) with a relative superiority
of vermicompost treatments over than those in

Table 6. Effect of compost and vermicompost on shoot fresh weight, shoot dry weight, root length, root fresh

weight and root dry weight of bean

Treatment Shoot dry weight | Shoot fresh weight Root length Root fresh weight Root dry weight
@) (9) (cm) (9) (9)

S100 8.14 ¢ 58.61 ef 15.45b 6.26 de 1.45cd
C100 10.78 e 66.24 de 13.95 be 5.34 ef 1.46 cd
C75 7.67h 49.32¢g 13.31 cd 4.35fg 1.20c
C50 5.35i 32.13h 10.30 e 3.18¢g 1.08 d
C25 9.01f 54.03 fg 11.59 de 5.10 ef 1.44 cd
VC100 13.71a 83.91a 17.60 a 13.92 a 3.56 a
VC75 12.57b 80.57 ab 15.20 be 10.04 b 3.32a
VC50 1211¢c 77.64 ab 13.90 bc 7.39cd 261b
VC25 12.66 b 74.09 bc 15.40 b 10.03 b 3.28a
S+C+VC 11.30d 69.04 cd 14.40 bc 7.72¢c 1.65¢c

Note: Based on the least significant difference (LSD), data in a given column that are separated by identical
letter(s) are not statistically different at p = 0.05.
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Table 7. Effect of compost and vermicompost on number of pods/plant, pod weight, pod length, pod diameter, seed

weight, number of seed per pod and yield per plant

Treatment No. of pod / Pod weight | Pod length | Pod diameter | Seed weight No. of seed/ Yield/ plant
plant @) (cm) (cm) (9) pod (9)
S100 30.33¢g 8.36 e 16.40 c 0.7b 0.585 d 11.00 cde 252.70 f
C100 51.67 e 17.44 a 18.21b 1.09 a 0.969 ¢ 16.00 a 904.92 c
C75 44.00 f 15.69 b 20.30 a 1.13a 0.908 ¢ 14.00 ab 855.85¢
C50 34.00 g 12.83 ¢ 15.40 ¢ 1.07 a 1.048 ab 10.00 de 436.81¢e
C25 48.00 ef 17.81a 20.70 a 1.07 a 1.018b 14.00 ab 690.35d
VC100 93.33 a 15.92b 16.30 ¢ 1.12a 1.061 ab 13.00 be 1487.9 a
VC75 61.00 d 8.14 e 940e 0.70 b 0.904 ¢ 6.00 f 1288.6 b
VC50 77.00 c 17.44 a 16.30 ¢ 1.08 a 1.162 a 12.00 bed 1341.9b
VC25 85.00 b 15.15b 18.70 b 1.15a 1.156 ab 11.00 cde 496.96 e
S+C+VC 48.67 ef 10.38d 12.60d 1.05a 0.936 ¢ 9.00 e 506.08 e

Note: Based on the least significant difference (LSD), data in a given column that are separated by identical

letter(s) are not statistically different at p = 0.05.

compost (Table 7). Conversely, the compost
treatments were more superior in the charac-
teristic of the average number of seeds per pod
than the vermicompost and control treatments.
The treatment of adding a complete medium of
compost recorded a value of 16.00 seeds per pod
while this characteristic was negatively affected
by the treatments VC75 and C50 in addition to
the treatment of triple consolidation: 6.00, 10.00
and 11.00 seed per pod, respectively (Table 7).

Finally, the yield per plant confirmed the su-
periority of vermicopost treatments over those of
compost or control. The highest yield recorded by
VC100, VC50 and VC75; 1487.92, 1341.90 and
1288.60 g, respectively. However, the lowest one
was by control, 252.70 g (Table 7).

DISCUSSION

In this short-term research study, two im-
portant types of organic fertilizers, namely ver-
micompost and compost were tested, in order to
study their effect on the bean ‘Sybaris’, where
different proportions of organic fertilizers were
mixed with soil by 25%, 50%, 75%, and 100%.
The study findings demonstrated beyond doubt
the ability of these two types of organic fertiliz-
ers to enrich plant growth, development and yield
characteristics of green bean compared to the
control treatment, despite the variation between
the effect of each compared to the other, most of
which was in favor of vermicompost fertilizer,
and there was also a clear variation related to the
rate of addition. Most of the results favored the

higher application rates of these two fertilizers,
especially in the case of vermicompost as well. In
some detail, most of the rates of fertilizers posi-
tively affected the content of the leaves mineral
nutrients, which in this study were limited to the
macronutrients; nitrogen, phosphorus and potas-
sium. While the compost was superior in the case
of potassium, the high levels of both fertilizers
were superior in the case of nitrogen and phos-
phorus (Table 4).

Regarding vermicompost, Kumar et al.
(2017), demonstrated the addition of organic sub-
strate through vermicompost, which promotes the
maximum activity of rapid multiplication of the
microbial population, which causes the available
nitrogen content to increase gradually in vermi-
compost applied pot and reach a peak at the 40th
and 50th day. According to Tayebeh et al. (2010),
vermicompost has more readily available nitro-
gen than traditionally composted manure. This
finding may support the superiority of higher ver-
micompost levels in study percent for nitrogen
levels. Vermicompost or manure had a substantial
immediate effect on the diversity of microbes in
the soil, which contributed directly to a rise in P
consumption by the sweet corn crop, according to
the research by Lazcano et al. (2013). Application
of vermicompost to soils increased the available
K by increasing soluble K (Najafi-Ghiri, 2014).
Lazcano et al. (2013) demonstrated that using
vermicompost or manure in place of some inor-
ganic fertilizers had a favorable effect.

The activity of the earthworm’s speeds up re-
covering nutrients, enhancing the amount of min-
erals, like K, that are accessible to crops (Lim et

221



Journal of Ecological Engineering 2024, 25(2), 215-226

al; 2015). In case of compost, Soheil et al. (2012)
found that as compost concentration increased, so
did N concentration in plants. Previously, Beraud
etal. (2005) observed that since the pace of organ-
ic nitrogen mineralization of compost is slower
than wheat uptake, more compost must be used in
a short time to offer the inorganic nitrogen it con-
tains. According to Fricke and Vogtmann (1993),
more than 85 percent of the overall K content in
compost is available for use by plants, suggesting
the significance of compost as a valuable source
of K for plants. Another issue may explain higher
macronutrient concentrations by both organic fer-
tilizers is related to mitigation of the leaching ef-
fect. Significant quantities of macronutrients were
lost from the soil during a two-month experiment
by (Abou-El-Hassan, et al., 2017). This finding
proved that when nutrients are implemented as
mineral fertilizers, high rates of N and K leach
out of the soil. Contrarily, the latter researchers
claimed that with compost and vermicompost,
nutrient leaching was always minimal, as a result,
from the higher content of organic matter and the
action of the sorption complex. The influence of
compost on nitrogen fertilization is especially re-
stricted because of low decomposition kinetics
and microbial immobility (Tayebeh et al., 2010).
This study showed an unparalleled effective-
ness in the growth and development of the veg-
etative and root system of the green bean plant,
which reflected positively and significantly on
the yield components. The high replacement rates
gave a great difference at all levels. All of this
happened in a short period of no more than two
months. Singh and Chauhan (2009) examined the
response of French beans in this scenario. Vermi-
compost treatment was found to be superior than
farmyard manure, inorganic fertilizers, and com-
bination treatments in all observational aspects of
growth, including germination, plant height, num-
ber of leaves/plant, length of leaves, and breadth
of leaves. It was attributed by the researcher to the
improved physicochemical characteristics of soil.
The weight of the roots had an impact on the
highest and lowest values for shoot dry weight of
the green bean plants that were harvested from pot-
ting mixtures that had vermicompost substituted
for the control (Soobhany, et al. 2017). This clear
superiority in the vegetative and root growth of
vermicompost treatments was clearly reflected in
the number of pods/ plant. This had a clear impact
on other productive traits. The obtained results are
compatible with many studies in this context, the
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study by Singh and Chauhan (2009), in particu-
lar, indicated that vermicompost treatment out-
performed farmyard manure, inorganic fertilizers,
and combination treatments in terms of French
bean response, number of pods/ plant, yield/ plot,
and number of seeds/ pod. The exceptional quali-
ties of vermicompost are not new today, and many
studies have indicated what we have in this study.
According to several studies, utilizing organic fer-
tilizers like vermicompost increased the amount
of soil organic matter, soil microorganism’s bio-
mass, and microbial soil activity (Manivannan
et al. 2009). Sharma et al. (2018) found that the
grain yield of pole type French beans was similar
to that obtained from the recommended applica-
tion of N when vermicompost Plus 75% N was
applied, resulting in a 25 percentage reduction in
the use of inorganic fertilizers.

Manivannan, et al. (2009) reported that the
usage of vermicompost enhanced the physical
conditions of the soil, supporting better aeration
to plant roots, drainage of water, enablement of
cations exchange, prolonged nutrient supply,
and subsequently the take up by the plants lead-
ing to improved growth, this led to an increase
in bean development, yield, and quality. The au-
thor concluded that vermicompost use is advised
for enhancing long-term soil fertility and crop
yield, individually or in combination with inor-
ganic fertilizers. The findings are similar to those
of Mahmoud and Gad (2020), who indicated that
marketing and pod weight improved when VC
doses increased from 0% to 100% over the dura-
tion of two seasons. According to Domnguez et
al. (2010), earthworms’ digestion of manure dur-
ing vermicomposting results in significant min-
eralization and encourages humification of the
organic substrates, which lowers the quantity of
quickly metabolizable chemicals in vermicom-
post compared to manure. According to Fernan-
dez-Luqueo et al. (2010), applying vermicompost
to the beans grown in modified soil boosted plant
development and increased production. For two
varieties of cucumber (Cucumis sativus L.), ap-
plication of 30 t /ha vermicompost enhanced leaf
area, stem dry weight, and leaf dry weight, along
with raising the overall fruit output by approxi-
mately 26%. Vermicompost acquired more green
pod crops, more green grain weight / plant, more
carbohydrate and protein content, and a better
yield of green pods (24.8% to 91%) on garden
pea (Pisum sativum) when in comparison with
chemical fertilizers (Meena et al., 2007). By
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increasing microbial biomass and activity, which
are essential for nutrient cycling, the synthesis of
plant growth regulators, and the defense of plants
against arthropod pest attacks and soil-borne dis-
ease, the use of vermicomposts in the field im-
proves soil quality (Arancon and Edwards, 2005).
According to reports, vermicompost exhibits
hormone-like activity. It has been postulated that
this will lead to increase root development, root
biomass, development and growth of the plant,
and morphological characteristics in the plants
cultivated in media altered with vermicompost
(Lim et al., 2015). Amylase, lipase, cellulase, and
chitinase are a few of the enzymes found in ver-
micompost which can decompose organic mate-
rial in soil to produce nutrients, thus rendering
them accessible to plant roots (Chaoui et al; 2003)
It was previously noted that the increased abil-
ity of plants to manufacture proteins is caused by
earthworm-produced metabolites, as described by
Edwards et al. (2011); the presence of vermicom-
post efficiently promotes plant growth.

Despite the availability of macronutrients in
the leaves in the compost treatments with positive
significant differences compared to the control
treatment at the end of the experiment, this did
not reflect positively on the growth and develop-
ment characteristics of the plant, and the compost
had no competitive effect compared to vermicom-
post. Perhaps this is due to the poor availability of
nutrients, especially in the stages of early vigor-
ous growth, which is definitely not like its ver-
micompost counterparts. The results of (Dinesh,
et al., 2010) suggest that even brief absorption
of organic manures and biofertilizers improved
soil microbial and enzyme activity, and that these
parameters are sensitive enough to identify the
changes in soil quality brought on by brief in-
corporation of biological fertilizers. On the other
hand, when plant nutrients are released gradually,
the fertilization impact will last longer (Seran et
al., 2010). Green beans grown at replacement lev-
els between ten percent and fifty percent in com-
post/soil combinations. had performance com-
parable dry shoot weights to beans grown in the
control (Soobhany, et al. 2017).

According to Arancon et al. (2008), many
lower shoot dry weight responses to higher re-
placement levels for compost (100%), in par-
ticular, composting waste from food, could be
caused due to the existence of more salt (EC)
or nutrients in extremely high concentrations in
the more bunched combinations. There is little

difference between chemical additives and ver-
micompost, it has been noted that worm castings
contain a larger percentage of macro and micro-
nutrients than garden compost — nearly twice as
much (Nagavallemma et al., 2004).

CONCLUSIONS

The results of the study demonstrated that
these two kinds of organic fertilizers may im-
prove plant growth, development, and yield char-
acteristics when compared to the control treat-
ment. In this short-term experiment, the superior-
ity of the complete addition treatment of vermi-
compost in most of the characteristics remains the
distinguishing mark in the study of the vegetative
and root growth characteristics. There was also a
noticeable difference in the rate of addition. The
majority of the findings discussed how these two
fertilizers performed better at greater applica-
tion rates, particularly vermicompost (VC100%).
Date of percent study indicated that using the use
of vermicompost led to results with a faster ef-
fect than those in the case of traditional compost,
and this is due to the greater effectiveness of mi-
croorganisms and consequently, the faster effect
reflected on the soil properties and the subsequent
availability of the nutrient mineral elements. The
important point that must be accountable remains,
is conducting further studies on the effect of these
organic fertilizers with a broader spectrum of soil
types, in addition to studying other agricultural
operations that may be effective in conjunction
with the use of these types of fertilizer, such as
thinning branches and pods.
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