° m¥ CEVRE
\ Siirdiiriilebilir Cevre Dergisi

Dergi Sayfasi: https://dergipark.org tr/tr/pub/cevder @
Derleme Makalesi / Review Paper Cilt 3 (2), sh. 65-74, 2023 hl ‘

Effects of Vermicompost on Sustainable Agriculture Under
Different Growing Conditions

Biisra YIRMIBES! 3 Alireza LACHIN2 Nur ULGER3
yirmibesbusra@gmail.com arJachin@gmail.com nulger@multitohum.com

I Department of Biotechnology, Institute of Science and Technology, Akdeniz University, Antalya, Tiirkiye
2 Department of Biology, Institute of Science and Technology, Pamukkale University, Pamukkale, Tiirkiye
3 Multi Tohum Tar. San. Tic. A.S., Antalya, Tiirkiye

Arrival Date: 29.11.2023 / Accepted Date: 25.12.2023
Abstract

Sustainable agriculture aims to providing a healthy food source and a habitable environment
for future generations, plays the fundamental role in agriculture, ensuring both food security
and environmental sustainability. Organic fertilizers are frequently utilized in achieving these
objectives in crops production. Vermicompost is a natural and high-valued organic fertilizer
used in sustainable agricultural practices, resulting of organic waste breakdown by earthworms.
The organic matter digested by worms forms vermicompost, containing beneficial nutrients for
the soil and plants. This fertilizer enhances soil health and promotes plant growth. However, the
growing environments of plants also hold significance in terms of sustainability. This study, fo-
cusing on the impact of vermicompost on plants grown under different conditions such as field,
greenhouse, and soilless environments, emphasizes the role of vermicompost in improving soil
health, reducing chemical fertilizer use, and serving as a significant component of sustainable
agriculture. According to information gathered from literature studies, vermicompost contrib-
utes to plant yield and quality, predominantly in greenhouse conditions. It has been observed
that vermicompost can serve as an alternative to chemical fertilizers or effectively reduce their
usage and enhance sustainability, deciding optimal doses.
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Oz

Siirdiiriilebilir tarim, gelecek nesiller i¢in saglikli bir gida kaynagi ve yasanabilir bir cevre saglama
amaciyla tarimda temel bir rol oynamaktadir. Organik giibreler, bu hedeflere ulagsmada sikca kul-
lanilan araglardandir. Vermikompost, toprak solucanlari tarafindan organik atiklarin ayristirilmasi

*C()rresponding Author: Biisra YIRMIBES | Department of Biotechnology, Institute of Science and Technology, 065
Akdeniz University, Antalya, Tiirkiye


https://orcid.org/0000-0003-4972-7705
https://orcid.org/0000-0003-4972-7705
https://orcid.org/0000-0003-0917-7091
https://orcid.org/0000-0003-0917-7091
https://orcid.org/0000-0003-3222-8037
https://orcid.org/0000-0003-3222-8037

Yirmibes et al. Siirdiiriilebilir Cevre Dergisi, Cilt 3 (2), sh. 65-74, 2023

sonucunda elde edilen dogal ve yiiksek degerli bir organik giibredir. Solucanlarin sindirdigi
organik madde toprak ve bitkiler i¢in faydali besinleri i¢ceren vermikompostu olusturur. Bu
giibre, toprak sagligin iyilestirir ve bitki biiyiimesini tesvik eder. Ancak bitkilerin biiytidiigii
cevrelerin de siirdiiriilebilirlik acisindan 6nemi bulunmaktadir. Bu ¢caligma, farkli kosullar altin-
da yetigtirilen bitkiler iizerinde vermikompostun etkisine odaklanmakta; tarla, sera ve topraksiz
ortamlarda vermikompostun toprak sagligin iyilestirme, kimyasal giibre kullanimini azaltma
ve siirdiiriilebilir tartmin 6nemli bir bileseni olarak roliinii vurgulamaktadir. Literatiir ¢aligma-
larindan elde edilen bilgilere gore, vermikompost farkli yetistirme kosullarinda bitki verimi ve
kalitesine katki saglamaktadir. Verimli dozajlarin belirlenmesiyle, vermikompostun kimyasal
giibrelere alternatif olarak kullanilabildigi ve onlarin kullanimin1 etkili bir sekilde azaltabildigi

gozlemlenmistir.

Anahtar Kelimeler: Sera, siirdiiriilebilir tarim, tarla, topraksiz tarim, vermikompost

1. Introduction

The utilization of chemical fertilizers sig-
nificantly rises all over the world approxima-
tely 60 years ago due to increasing global po-
pulation, resulting an increasing demand for
nutrients. Over time, it became apparent that
these fertilizers had harmful effects for both
on the environment and human health (Th-
roat and More, 2022; Tiirkmen et al., 2021).
Therefore, there has been a growing interest
in organic fertilizers, leading to the using of
fertilizers such as food waste, green manure,
animal manure, and vermicompost generated
through composting methods.

Sustainability is a critical concept that ta-
kes part at the center of modern agriculture
and food production. Sustainable agriculture
aims to balance agronomic, environmental,
economic, and social aspects. To hand down
a healthy food source and a habitable envi-
ronment for future generations, agricultural
practices and food production need to be sus-
tainable (Turhan, 2005).

Vermicompost has gained substantial at-
tention in sustainable agriculture due to being
an organic fertilizer, nature and its non-hazar-
dous impact on soil pollution (Dayar, 2019).
As a reliable, economical, and environmen-
tally friendly resource, vermicompost (worm
castings) represents an effective fertilizer that
positively contributes to sustainable agricul-
tural crops (Kayabasi and Yilmaz, 2021).
Examining the potential effects of vermicom-
post on seed germination, plant growth, and
productivity is a crucial step toward sustai-

nable agriculture and food production. This
article presents studies concerning the impact
of vermicompost on sustainable agricultural
crops under field, greenhouse, and soilless
conditions.

2. Sustainable Agriculture

Sustainable agriculture is a sort of orga-
nic farming aimed at increasing yield, main-
taining soil health, reducing the use of che-
mical fertilizers and pesticides, effectively
conserving water resources, preventing envi-
ronmental pollution and eliminating harmful
effects on human health (TOB, 2021a; TOB,
2021b) (Figure 1). Particularly, soil health
and organic matter content are crucial for en-
suring sustainability in agricultural producti-
on. Organic matter has positive effects on soil
physical, chemical, and biological properties,
high water retention capacity and cation exc-
hange capacity (Xu and Mou, 2017). On the
other hand, it’s known that the use of chemi-
cal fertilizers is harmful to both the environ-
ment and health (Thorat and More, 2022). For
these reasons, the use of organic soil regula-
tors or organic fertilizers, which positively
affect yield and quality in consumed foods,
is essential for sustainability. While there are
many fertilizers obtained from plant and ani-
mal waste, vermicompost has been frequently
used lately due to its impact on soil regulating
and plant growth. Numerous studies have hi-
ghlighted its contribution to improving plant
yield and quality, considering it an important
tool for sustainable agriculture (Arancon et
al., 2003; Jahan et al., 2014; Rahman et al.,
2018; Spheia et al., 2020).
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Figure 1. Sustainable Agriculture Purposes

3. Vermicompost

In soil, one can typically find bacteria,
fungi, insects, and earthworms. The quantities
of these organisms in the soil vary depending
on factors such as climate, soil pH, structure,
water retention capacity, nutrient element
content, and organic matter (Demir, 2010).
Earthworms secrete a fluid to sustain vital
activities underground, facilitate movement,
and defend against diseases. The surface of
earthworm casts is coated with this fluid,
known as the coelomic fluid. Earthworm casts
are rich in amino acids, organic carbon and
nitrogen, various nutrients, enzymes, humic
acid, and fulvic acid. By dissolving in the soil,
these casts create an optimal environment to
increase microbial diversity and the popu-
lation of microorganisms in the soil (Tung,
2021). In short, earthworms, which positively
impact soil fertility by decomposing organic
waste, enrich the physical properties of soil,
humus formation, and organic matter content
(Demir, 2010). The decomposition results in
the formation of an organic fertilizer called
as vermicompost or biohumus (Abacioglu,
2020).

Due to the increased activity in the soil
structure imparted by vermicompost, bene-
ficial organisms proliferate, facilitating the
uptake of nutrients that plants couldn’t ac-
cess otherwise. This contributes to plant de-
velopment and enhances plant resistance. Its
significant improvement of soil’s physical,
chemical, and biological properties, as well as
its characteristics of leaving no waste in the
soil, makes it a preferred choice for produc-
ers interested in sustainable and organic agri-
culture (Dayar, 2019). Numerous studies also

indicate its role in protecting plants against
various abiotic and biotic stresses, enhancing
both yield and quality (Peyvast, 2008; Wang
et al., 2017; Calderon and Mortley, 2021).

Among thousands of species, only a few
earthworm species are used in vermicompost
production. These earthworms can grow in
nearly all vegetable wastes and produce waste
equal to their own weight in a single day. Un-
der suitable conditions, their numbers can
double every 40 days. The most commonly
used species is Eisenia fetida, known as the
Red Californian Earthworm. These earth-
worms are used in vermicompost production
due to both their secretion of coelomic fluid
after being fed with manure and their rapid re-
production. The optimal temperature for these
earthworms is 20-25°C, with a pH range of
5-9 and a moisture content between 70-85%.
Their reproduction rates vary in different fa-
cilities and conditions. Vermicompost can be
produced using burial systems, continuous
flow systems, and box systems (Dayar, 2019;
Ozen, 2019)

So, how is vermicompost produced? Are
earthworms directly used or their waste?
There are two phases in vermicompost pro-
duction. The first is the active phase, where
soil biomass is processed. This biomass gen-
erally includes animal manure. During this
phase, the physical condition and microbial
composition of the soil change. The manure
they feed on undergoes changes as it passes
through the earthworms’ digestive system,
known as gut-associated processes (GAPs).
The second phase is the maturation phase,
which involves waste-associated processes.
In this phase, earthworms move towards the
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undigested newly added manure, indirectly
facilitating waste breakdown by microbes.
Processed and ready-to-use vermicompost is
obtained in the opposite direction of move-
ment (Nasiru et al., 2013; Ozen, 2019). The
duration of the maturation phase depends on
how efficiently the active phase proceeds. The
efficiency of the active phase is determined
by the species of earthworms, their density,
and the ratio of applied residue (Dominguez,
2012).

Vermicompost is suitable for use in vari-
ous cultivation conditions such as field, gre-
enhouse, and soilness system, in solid or liqu-
id forms (Roberts et al., 2007). While both
forms are used in field and greenhouse app-
lications, the liquid form is mostly preferred
in hydroponic environments. Liquid vermi-
compost is also referred to as vermicompost
tea or vermitea. Each cultivation environment
has its unique advantages, and the choice of
method varies based on regional conditions,
plant type, and sustainability goals.

3.1. Vermicompost’s Impact on
Sustainable Agriculture Crops:
Studies and Findings

Vermicompost has shown positive effects
on various plants as a soil regulator. Studies
have been conducted on numerous plants
such as parsley (Peyvast et al., 2008), toma-

to (Arancon et al., 2003, 2012), bell peppers
(Arancon et al., 2003), lettuce (Arancon et
al., 2012), mustard (Srivastava et al., 2011),
strawberries (Arancon et al., 2003, 2004),
grass (Tognetti et al., 2005), sorghum (Gutier-
rez-Miceli et al., 2008), petunias (Arancon et
al., 2008), cassava (Padmavathiamma et al.,
2008), tomato (Haghigi et al., 2016), spina-
ch (Xu and Mou, 2017), watermelon (Goksu
and Kuzucu, 2017), cabbage (Tavali, 2014),
cauliflower (Jahan, 2014) and pepper (Aydin
and Demirsoy, 2020) (Table 1). Some of these
studies were conducted under field conditi-
ons, some in greenhouses, and some in soil-
ness environments. It’s crucial to determine
the appropriate cultivation environments for
achieving the highest yield, best quality, and
alignment with sustainability goals. Agricul-
tural practices involving soil utilize fields and
greenhouses, while soilless practices involve
the application of a mixture of water and liqu-
id nutrients. Each agricultural approach has
its advantages and disadvantages, and their
suitability depends on environmental condi-
tions, plant species, and the specific objecti-
ves of the studies conducted. Below is a brief
overview of how vermicompost has been
utilized under these different conditions and
the resultant effects. It is based on that what
the variety, growing area, fertilizer doses are
and how the fertilizers are used. Some studies
including vermicompost treatments and their
effects on some crops is shown in Table 1.

Table 1. Some studies including vermicompost treatments and their effects on some crops (VC:
Vermicompost, CF: Chemical fertilizer, C: Combined)

Growing

Crop Variety Area some studies

Fertilizers and fertilizer doses used in

Using |The best result in the

Type [study References

1. Control,

F1-Troy Field

2. Farm Fertilizer (2.5 t/da),
3. Farm Fertilizer + CF N:P:K (18:42:16 Cand

Recommended: VC

should have been used Tiirkmen et al.,

BHN 543 F1 |Greenhouse

kg/da) 100% vC . 2020
4.VC (0.5 t/da), with NPK

5.VC + CF N:P:K (9:21:8 kg/da) 5%

CF: 130-95-95 kg/ha.

VCs produced from dairy cow manure, Vermicompost.

supermarket food wastes and recycled C

L. . Arancon et al.,
No statistical difference

paper wastes were applied at rates of 10 or between VC levels 2003
Tomato 20 t/ha
. Recommended: Teke et al.,
Ranger F1 Greenhouse |VC: 0,40, 80 g/plant VvC 160 g/plant 2019
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Table 1. continued

. Growing Fertilizers and fertilizer doses used in Using |The best result in the
Crop Variety . References
Area some studies Type [study
VC can improve tomato
CF: 110-250 mg/I N, 60-140 mg/l P,0s, growth physiology when
.S used as one part of the
Hydroponic 140-280 mg/1 K50 for germinating. substrate in hydroponic ~ |Haghigi et al
Tomato | Grandella yarop VC and (MSWC) municipal solid waste c yarop gngtetal,
Greenhouse culture 2016
compost are separately used after
ermination Recommended:
& : MSWC:peat:perlite-
25:25:50
CF: 80-75-75 kg/ha.
VCs produced from dairy cow manure, Vermicompost. Arancon et al
King Arthur [Greenhouse |supermarket food wastes and recycled C  |No statistical difference 2003 v
paper wastes were applied at rates of 10 or between VC levels
20 t/ha
Control: Peat and perlite
Each treatment (not control) has 5 g
compose fertilizer (15-15-15) with
transplanting and 7.5 g urea (CF) for 10 L
Pepper pots
Treatment 1: + waste mushroom compost Avdin and
Pasarella RZ . Treatment 2: + waste mushroom compost + Recommended: yau
Soilless . C Demirsoy,
F1 seaweed mixture (2500 ppm) VC + seaweed 2020
Treatment 3: + solid VC
Treatment 4: + solid VC + seaweed
mixture (2500 ppm)
Treatment 5: + Peat
Treatment 6: + Peat + seaweed mixture
(2500 ppm)
. CF: 7 kg/da N (NH4NO:3) and 8 kg/da R
walter' g“mi"“ Field NH.SO: for 15 kg/da N VC |Positive effect g"ksu ande -
melon - |>wee VC: 300 and 600 kg/da uzued,
Brassica
oleracea var. Basic Fertilizer: 6 kg/da N, 3 kg/da P,Os Taval et al
Cabbage |Alba Field and 6 kg/da K,O C  |400 kg/da VC + NPK 2014 ”
Fieldrocket VC: 100, 200, 400, 800 kg/da
F1
. VC: 0 t/ha (Control), 2, 4, 6 t/ha Najar et al.,
Eggplant |S. melongena | Field Macrophyte based vermicompost. VC |6 tha 2015
Brassica
Cauli- oleracea L: . Total 12 treatment included RDCF C.CF |100% RDCF and 1.5 t VC|Jahan et al.
flower | VA" botrytis |Field (Recommended and VC|per ha 2014
sub. var. Chemical Fertilizer), CF and VC
cauliflora CV
Control: without treatment only soil
. Spinacia | VC: 5% and 10% solid vermicompost and o Xu and Mou,
Spinach oleracea L. Greenhouse 40 mL liquid VC extract at 0, 14, 21, 28 VC  |Positive effect 2016
days after transplanting
(Petroselinum
. 0:100, 10:100, 20 :100 Peyvast et al.
. > VvC |R ded: 10:100 ’
Parsley K;‘Ilj{)l)lm Greenhouse 30:100; VC:Soil (v:v) ecommende 2008
CF: 15 kg/da N, 10 kg/da P,0s, 18 kg/da
ata |G h K50 as basal fertilizer CF and |VC and M have the same Altunlu. 2021
var. caprtata reenhiouse \yre. 0, 100, 200 and 400 kg/da VC |effect with chemical ’
Lettuce |cv Bombola . . e
(Lactuca Microbial Fertilizer: M- and M+
ot . Ammonium sulphate: 15 kg N/da, triple
sativa L.) Plastic . i
super phosphate: 10 kg P,Os/da, potassium | CF and . Karademir,
e, Uncontrolled- Positive effect
crispa Greenhouse sulphate: 15 K,O/da kg vC 2019
VC: four different doses and control
CF: 85-155-125 kg/ha. Vermicompost
Strayv— Chandler Greenhouse VC: VCs produced from supermarket food ¢ INo statistical difference Arancon et al.,
berries wastes and recycled paper wastes were 2003
. between VC levels
applied at rates of 5 or 10 t/ha
Basic Fertilizer before sown: 200 mg/kg
Pioneer . N(NH4SO03), Recommended: .
Com 1pr0s8 Greenhouse |16y mo/kg P and 125 mg/kg K (KH,PO,) € |40 Durukan, 2020
VC: 0%, 10%,20%,30%,40%, 50% (w/w)
Lolium Municipal Compost (MC): 20% and 40% i‘;iﬁﬁﬁ?&?ﬁgﬁgsuh Tognetti et al
Ryegrass erenne L Greenhouse |Municipal VC (MV): 20% and 40% vC uality of vermicomposts |2005 ”
p : Backyard VC (BV): 20% and 40% quattty POSES
Vs. composts
Mustard |Brassica Field Vermicompost and compost (without Ve Positive effect Srivastava et
(Yellow) |[compestris L. earthworm): 0% (Control), 5%, 10%, 20% Particularly %20 VC al., 2011
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3.2. The effect of vermicompost in field
conditions

Applications conducted in the field are ap-
plied onto the natural soil. However, the own
components of the soil alone are not affective
and sufficient on the yield, quality, and sus-
tainability of plants. Although chemical fer-
tilizers rapidly facilitate plant nutrition, they
tend to disturb soil structure, thereby posing
disadvantages in terms of sustainability (Pek,
2023). As mentioned earlier, due to their ad-
verse effects on both the environmental and
human health, organic fertilizers is preferred.
Vermicompost is among the preferred organic
fertilizers that enhance soil productivity and
quality. Like other fertilizers, vermicompost
is also applied directly to the soil or mixed in
the field conditions. For this, nutrient analyses
of the soil and vermicompost are conducted,
and fertilizer doses are determined perform-
ing necessary calculations.

It is known that the application of ver-
micompost in field conditions has a positive
effect on plants such as peppers, tomatoes,
strawberries, and watermelons (Arancon et
al., 2003, 2004, 2005; Goksu and Kuzucu,
2017). In watermelons, two different doses
of vermicompost were used under field con-
ditions, and the highest values in fruit weight,
fruit size, and plant yield were obtained with
the application of 600 kg per hectare of ver-
micompost. Simultaneously, an increase in or-
ganic matter, phosphorus, and copper content
in the soil was observed (Goksu and Kuzucu,
2017) (Table 1).

Najar et al. (2015) applied increasing dos-
es of vermicompost to eggplant (2 tons/ha,
4 tons/ha, and 6 tons/ha), stating that as the
doses increased, the germination rates also
increased. The germination rate observed in
eggplants treated with 6 tons/ha of vermicom-
post was 44%, while it was 35% at 4 tons/
ha, and 21% in the control plants without any
application. All growth characteristics and
yield-related outcomes were highest at the 6
tons/ha vermicompost application rate (Table

1). These results also indicate that vermicom-
post application improves soil characteristics
under field conditions.

Tiirkmen et al. (2020) have investigated
effect of vermicompost and combined vermi-
compost with chemical fertilizer on tomato in
field conditions (Table 1). They have used five
different treatment: 1. Control groups, 2. 2,5
tones/da farm fertilizer, 3. 2.5 tones/da farm
fertilizer with N:P:K/18:42:16 chemical fer-
tilizer as full dose (100%), 4. 0,5 tones/da ver-
micompost and 5. 0,5 tones/da vermicompost
with N:P:K/9:21:8 chemical fertilizer as half
dose (50%). As a result of the study, vermi-
compost increased the yield of tomato, farm
fertilizer was not effective compared to other
treatments. Nevertheless, vermicompost com-
bined with NPK was more efficient compared
to only vermicompost. They have suggested
that the combined use of vermicompost and
chemical fertilizers could contribute to the re-
duction in the use of chemical fertilizers.

However, fertilization alone is insufficient
to improve plant yield and quality and ensure
sustainability. Ecological requirements such
as temperature, light, and humidity for the
plant should also be considered and provided.
Controlling these factors in field conditions
is quite challenging. Uncertain rainfall, wind,
or temperature changes negatively affect the
plant’s development, resulting in undesired
levels of yield. Additionally, pests and mi-
crobial pathogens pose a threat to the plant.
Hence, greenhouses, where environmental
factors can be controlled, are used (Chacha et
al., 2023).

3.3. The effect of vermicompost in
greenhouse conditions

Greenhouses are areas for cultivating
plants enclosed in glass or plastic structures.
Within greenhouses, just like in fields, di-
rect sowing into the soil or in specific-sized
pots is feasible. The ecological requirements
of the plant can be controlled. However, this
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controllability is more effective in smart and
modern greenhouses created with recent tech-
nologies. Chacha et al. (2023) examined the
effect of field and greenhouse conditions on
tomato plant development, noting a signif-
icant increase in growth parameters such
as plant height, leaf count, flower, and fruit
number in greenhouse plants. Vermicompost
is also applied to the soil in greenhouses, sim-
ilarly to field conditions. Studies have inves-
tigated the effect of vermicompost on various
plants under greenhouse conditions, such as
corn (Durukan et al., 2020), tomatoes (Wang
et al., 2017), lettuce (Karademir, 2019), pars-
ley (Peyvast, 2008), mustard (Srivastava et
al., 2011), spinach (C)zkan, 2016; Xu and
Mou, 2017) (Table 1).

In a study on corn plants, different dos-
es of vermicompost were applied, resulting
in increased above-ground weight and an in-
crease in nutrient element concentration and
dry matter content. It was indicated that ver-
micompost could be used as an alternative
to chemical fertilizers (Durukan et al., 2020)
(Table 1), which holds significant importance
for sustainability.

Lettuce is a food with high nitrate accu-
mulation and excessive consumption of such
foods can lead to toxic effects and diseases
(Mérquez-Quiroz et al., 2014; Zhang et al.,
2019). Research on vermicompost in lettuce
shows positive effects on plant yield, quali-
ty, and nutrient element content. To minimize
nitrate accumulation and as an alternative to
chemical fertilizers, a study applied 400 kg
of vermicompost and microbial fertilizer per
hectare, resulting in plant growth similar to
chemical fertilization, with a substantial de-
crease in nitrate accumulation compared to
chemical fertilization (Karademir, 2019; Al-
tunlu, 2021) (Table 1).

According to Peyvast et al. (2008), vermi-
compost applied to the soil in the greenhouse
increased plant height, leaf count, yield, and
the quantity of certain nutrient elements in
parsley plants. Another study conducted on
mustard showed increases in root and stem

length, branch, leaf, and flower numbers, as
well as live and dry weights (Srivastava et al.,
2011) (Table 1).

Tomatoes, commercially valuable plants,
have been the subject of many studies on the
effects of vermicompost on yield and quality.
Several studies have particularly shown a pos-
itive impact on yield (Teke et al., 2019; Duru-
kan et al., 2019; Gerusa et al., 2019; Wang et
al., 2017; Calderon and Mortley, 2021). For
instance, Wang et al. (2017) observed a 74%
increase in tomato yield with the application
of vermicompost in a greenhouse. Another
study using increasing doses of vermicompost
indicated an increase in tomato yield, with the
best yield observed in plants treated with 160
grams of vermicompost per plant.

3.4. The effect of vermicompost in

soilless conditions

Soilless refers to environments where nu-
trients are delivered to plants through water
or air, enabling the transmission of essen-
tial elements without soil. When obtained
through air, it’s referred to as aeroponic; when
obtained through water, it’s termed hydro-
ponic (Lakkireddy, 2012). As a modern and
sustainable cultivation method, hydroponic
systems involve growing plants in soilless
environments using liquid nutrient solutions.
These solutions contain fundamental nutri-
ents like N, P, K, Ca, Mg, Fe, Zn, Cu, Mn and
Mo, crucial for plant growth. They are vital
to maintain the solution’s electrical conduc-
tivity and pH levels continuously, as these
levels are essential for nutrient concentration
and uptake by the plants. These controls are
maintained through smart systems and hu-
man intervention to achieve desired charac-
teristics in yield and quality (Pomoni, 2023).

Supplemental fertilization is required
based on the growth stages and needs of the
plants in soilless systems. Therefore, plants
are germinated on medias containing the
aforementioned nutrients. After germination
the seedlings is transplanted into the tubes
added different substrate mixtures and this
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growing condition is principally combined
with various chemical fertilizers (Haghigi et
al., 2016). Fertilization is finely tuned and
conducted in a fully controlled environment.
Vermicompost provides organic matter con-
taining vital elements such as nitrogen, phos-
phorus, potassium, and other trace elements
essential for plant growth. Studies on the ef-
fect of vermicompost in soilless conditions
are scarce compared to the other two environ-
ments.

In a study, the inclusion of vermicompost
in hydroponic systems was reported to en-
hance the physiological development of toma-
toes. Researchers have used 110-250 mg/L N,
60-140 mg/L P20O5 and 140-280 mg/L K20
as chemical fertilizer for germinating. After
germinating vermicompost and municipal
solid waste compost (MSWC) are separately
treated. The use of vermicompost increased
fresh and dry root weight, root volume and
fruit number compared to control plants. Al-
though vermicompost has positive effect on
plant development, recommended treatment
is MSWC:peat:perlite/25:25:50 (Haghighi et
al., 2016).

In soilless-grown pepper plants, the appli-
cation of vermicompost led to an increase in
developmental features such as chlorophyll
content, plant height, stem thickness, and fruit
yield. In the study, six treatment are used, and
each treatment (not control) has 5 g com-
pose fertilizer (15-15-15) with transplanting
and 7,5 g urea as chemical fertilizer for each
10 L pots. They investigated effect of waste
mushroom compost, vermicompost and peat
with 2500 ppm seaweed mixture and with-
out it. Vermicompost and seaweed treatment
have recommended in the study. (Aydin and
Demirsoy, 2020) (Table 1).

Effect of soilless media on tomato nutri-
ent uptake and yield have studied by Spehia
et al. (2020). In the study, T1 growing media
consists of vermiculite and vermicompost
(70:30), T2 is cocopeat and vermicompost
(70:30) and T3 is cocopeat and control. Ac-
cording to the results, adding vermicompost

improved the quality and crop yield. Addi-
tionally the most effective combination was
T2 treatment.

Soilless conditions were simulated for let-
tuce and tomatoes, and the effects of both sol-
id and liquid vermicompost were examined.
Different doses of liquid vermicompost were
added to the nutrient solution, and the results
were evaluated. According to the findings, in
tomatoes and lettuce with the lowest applica-
tion of vermicompost tea, higher yields were
observed (Arancon, 2019). This suggests that
minimal usage could suffice for plant yield,
which also provides economic advantages.
Parallel studies indicate an increase in ger-
mination, growth, flowering, and yield even
with minimal mixing ratios in soilless-grown
plants in greenhouses (Xu and Mou, 2017).

4. Conclusion

This study examines the effect of ver-
micompost on sustainable agricultural un-
der some growing conditions, particularly in
field, greenhouse, and soilless systems. Sus-
tainable agriculture aims to provide future
generations with a healthy food source and
a habitable environment. Vermicompost is a
natural fertilizer obtained through the decom-
position of organic waste by earthworms, en-
hancing soil health while contributing to plant
growth. The study reveals the positive effects
of vermicompost on crops such as peppers,
tomatoes, strawberries, and watermelons un-
der field conditions. In greenhouse settings,
it promotes the growth of tomatoes, lettuce,
and mustard, demonstrating an increase in
yield. In soilless systems, vermicompost has
shown to improve the growth status of plants
like tomatoes and peppers, enhancing their
development. These findings emphasize that
vermicompost can enhance plant cultivation
conditions and increase seed productivity,
positioning it as a significant component of
sustainable agriculture. In most of these stud-
ies, vermicompost have been applied without
chemical fertilizer treatment and some studies
suggest that vermicompost should combine
with chemical fertilizer, particularly soilless
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conditions. Nevertheless, it remains important
for sustainable agriculture due to the reduced
usage of chemical fertilizers in any case.

Considering various studies, it is evident
that vermicompost is predominantly utilized
in greenhouse and field conditions, yielding
better results with its soil application. How-

significant advantages, indicating better out-
comes when supplemented with additional
fertilizers. Regardless of the cultivation envi-
ronment, the use of vermicompost as a sup-
plementary agent positively influences plant
growth, yield, and quality. This highlights its
significance as a crucial option for obtaining
sustainable agricultural crops.

ever, its liquid form alone does not yield
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