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Okra	(Abelmoschus	esculentus),	a	versatile	vegetable	crop,	plays	a	vital	role	in	global	food	systems	due	to	its	nutritional	and	economic	
importance.	Enhancing	the	growth	and	yield	of	red	and	green	okra	varieties	through	sustainable	 farming	practices	has	become	a	
priority	in	modern	agriculture.	Organic	fertilization	emerges	as	a	key	strategy,	offering	a	holistic	solution	to	improve	soil	health,	boost	
crop	productivity,	and	ensure	environmental	sustainability.	This	review	examines	the	impact	of	various	organic	fertilizers—such	as	
compost,	 vermicompost,	 and	 biofertilizers—on	 the	 growth,	 �lowering,	 yield,	 and	 quality	 of	 red	 and	 green	 okra	 plants.	 Organic	
amendments	not	only	provide	essential	nutrients	but	also	enhance	soil	structure	and	microbial	activity,	promoting	robust	plant	growth	
and	higher	yields.	The	 �indings	emphasize	 the	potential	of	organic	 fertilization	to	serve	as	an	eco-friendly	alternative	 to	chemical	
fertilizers	while	addressing	the	challenges	of	nutrient	management	and	crop	productivity.	This	review	highlights	the	signi�icance	of	
organic	fertilization	as	a	cornerstone	of	sustainable	agriculture	and	its	role	in	fostering	resilient	food	systems.
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Introduction
Okra (Abelmoschus	 esculentus), commonly known as lady's 
�inger, is an essential vegetable crop widely cultivated in tropical 
and subtropical regions. Valued for its nutritional richness, okra 
is a signi�icant source of vitamins A, C, and K, minerals like 
calcium and potassium, and dietary �iber. In addition to its 
dietary bene�its, okra has numerous industrial applications, 
including its use in pharmaceuticals and textiles. Among the 
various varieties, red and green okra are gaining attention not 
only for their unique pigmentation but also for their distinct 
nutritional pro�iles [1]. The cultivation of these varieties has 
become increasingly important in addressing global food 
security and improving agricultural diversity [2]. However, 
achieving optimal growth and yield in okra plants remains a 
challenge, particularly in the context of climate change, 
declining soil fertility, and environmental degradation. 
Conventional farming practices, which rely heavily on chemical 
fertilizers, have signi�icantly contributed to increased 
agricultural productivity over the past decades. However, the 
overuse of synthetic fertilizers has led to several adverse effects, 
including soil degradation, loss of biodiversity, groundwater 
contamination, and greenhouse gas emissions [3]. These 
challenges have necessitated the exploration of sustainable and 
environmentally friendly alternatives to chemical inputs. 
Organic fertilization has emerged as a promising strategy to 
meet these challenges, offering a holistic approach to improve 
crop performance while maintaining soil and environmental 
health.
Organic fertilizers are derived from natural sources, including 
plant residues, animal manure, and microbial inoculants. These 
fertilizers not only supply essential nutrients such as nitrogen 
(N), phosphorus (P), and potassium (K) but also enhance the
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organic matter content and microbial activity of soils. Unlike 
synthetic fertilizers, organic amendments release nutrients 
slowly, ensuring a steady supply for plant uptake and reducing 
the risk of nutrient leaching. The use of organic fertilizers also 
aligns with the principles of sustainable agriculture, which 
emphasize reducing the environmental footprint of farming 
practices and improving the long-term viability of agricultural 
systems [4].
Red and green okra varieties exhibit unique physiological and 
genetic characteristics that in�luence their response to 
fertilization strategies. Red okra, for instance, is known for its 
higher anthocyanin content, which provides antioxidant 
properties and contributes to its vibrant pigmentation. Green 
okra, on the other hand, is widely recognized for its adaptability 
and robust growth under diverse environmental conditions. 
Understanding how these varieties respond to organic 
fertilization is crucial for optimizing their growth, yield, and 
nutritional quality [5]. The bene�its of organic fertilization in 
okra cultivation are multifaceted. Organic amendments improve 
soil structure, enhance water retention, and promote the 
prol i ferat ion  of  bene� ic ia l  microorganisms.  These 
improvements create a conducive environment for root 
development, nutrient absorption, and overall plant health. 
Moreover, organic fertilizers reduce the dependency on 
synthetic inputs, minimizing the risks of soil and water 
pollution. By promoting sustainable farming practices, organic 
fertilization supports the global effort to mitigate climate 
change and conserve natural resources [6]. Several studies have 
demonstrated the positive effects of organic fertilization on crop 
performance. For example, the application of vermicompost has 
been shown to enhance vegetative growth and fruit production 
in okra plants. 
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Table	1.	This	table	summarizes	important	parameters	and	their	observed	responses	to	different	types	of	organic	fertilizers.

Similarly, biofertilizers such as Azospirillum and Rhizobium play a vital role in nitrogen �ixation, supporting plant growth and 
increasing yield. Compost, a widely used organic amendment, not only supplies nutrients but also improves soil aeration and 
microbial diversity, contributing to healthier and more productive crops. These �indings underscore the potential of organic 
fertilization to transform okra cultivation into a more sustainable and resilient agricultural practice [7], the adoption of organic 
fertilization faces certain challenges. Organic fertilizers often contain lower nutrient concentrations compared to synthetic options, 
requiring larger application volumes to achieve comparable results. Additionally, the variability in nutrient composition among 
organic amendments can lead to inconsistent outcomes if not properly managed. The cost and availability of organic fertilizers can 
also pose barriers, particularly for small-scale farmers in resource-constrained regions. Addressing these challenges will require 
targeted research, education, and policy support to facilitate the widespread adoption of organic fertilization practices. This review 
aims to explore the impact of organic fertilization on the growth and production of red and green okra plants. By examining the 
effects of different organic fertilizers on crop performance, this article highlights their potential as sustainable alternatives to 
synthetic inputs [8]. The �indings presented here contribute to a deeper understanding of organic fertilization as a key component of 
sustainable agriculture, emphasizing its role in enhancing food security, promoting environmental conservation, and supporting 
resilient farming systems.

Organic	Fertilization:	An	Overview
Organic fertilizers are derived from plant, animal, or microbial 
sources and include compost, vermicompost, manure, and 
biofertilizers [9]. These fertilizers not only supply essential 
nutrients such as nitrogen (N), phosphorus (P), and potassium 
(K) but also enhance the microbial activity and organic matter 
content of the soil. Key bene�its of organic fertilization include:
1.	Soil	Health	Improvement: Organic fertilizers improve soil 
structure, increase water retention, and promote bene�icial 
microbial activity.

2.	 Sustainability: They reduce dependence on synthetic 
fertilizers and contribute to environmentally friendly farming 
practices.

3.	Nutrient	Supply: Organic fertilizers release nutrients slowly, 
ensuring a steady supply for plant uptake over time.

Effects	of	Organic	Fertilization	on	Okra	Growth	and	Yield
1.	Plant	Growth
Organic fertilizers improve plant growth parameters such as 
plant height, leaf area, and stem diameter. Studies indicate that 
red and green okra plants respond positively to organic 
amendments due to the balanced nutrient supply and enhanced 
soil conditions [10]. For example, vermicompost and compost 
have been shown to signi�icantly increase vegetative growth in 
okra by improving root development and nutrient absorption.

2.	Flowering	and	Fruiting
Organic fertilization in�luences the �lowering and fruiting stages 
by providing essential nutrients that support reproductive 
growth. The slow-release nature of organic fertilizers ensures 
consistent nutrient availability, leading to better fruit set and

reduced �lower drop. In red and green okra plants, organic 
fertilization has been associated with increased numbers of 
pods and higher pod weights.

3.	Yield	Improvement
Several studies report a substantial increase in the yield of okra 
plants when organic fertilizers are applied. For instance, 
biofertilizers such as Azospirillum and Rhizobium promote 
nitrogen �ixation, enhancing plant growth and pod production. 
Vermicompost, rich in humus and growth-promoting 
substances, has also been shown to improve okra yield 
signi�icantly.

4.	Quality	of	Produce
Organic fertilization improves the nutritional quality of okra 
pods, including higher levels of vitamins, minerals, and 
antioxidants. Red okra, in particular, shows improved 
pigmentation and anthocyanin content, which are bene�icial for 
health. The use of organic amendments also reduces the risk of 
chemical residues in the produce, making it safer for 
consumption.

Comparative	Performance:	Red	vs.	Green	Okra
While both red and green okra varieties bene�it from organic 
fertilization, their response may vary due to genetic differences. 
Red okra often exhibits better nutrient uptake ef�iciency, 
translating into higher yields under organic fertilization 
regimes. Green okra, on the other hand, demonstrates robust 
growth and tolerance to varying soil conditions, making it a 
reliable choice for organic farming. Comparative studies 
highlight the importance of tailoring fertilization strategies to 
the speci�ic needs of each variety to maximize bene�its.



S.	Vennila	et	al.,	/	Plant	Science	Archives	(2021)

07.  © 2021 Plant	Science	Archives. All Rights Reserved.

Challenges	and	Limitations
While organic fertilization offers a sustainable and 
environmentally friendly alternative to chemical fertilizers, it is 
not without its challenges. One signi�icant limitation is the 
relatively lower nutrient concentration of organic fertilizers 
compared to their synthetic counterparts. Organic fertilizers 
release nutrients slowly, which is bene�icial for reducing 
leaching and ensuring a steady supply to crops over time. 
However, this lower nutrient density often necessitates the 
application of larger quantities to meet the nutritional needs of 
crops, which can be labor-intensive and logistically demanding, 
especially for large-scale farming operations [11]. This can pose 
a challenge in balancing the ef�iciency of nutrient delivery with 
the practicality of application. Another challenge lies in the 
variability of nutrient composition in organic fertilizers. Unlike 
synthetic fertilizers, which are formulated to deliver precise 
amounts of speci�ic nutrients, the nutrient pro�ile of organic 
amendments such as compost, vermicompost, and manure can 
vary depending on their source and preparation methods [12]. 
This variability can lead to nutrient imbalances, where certain 
nutrients may be de�icient or present in excess, potentially 
affecting plant growth and yield. Without proper soil testing and 
nutrient management, farmers may struggle to optimize the use 
of organic fertilizers, resulting in suboptimal crop performance. 
Ensuring consistent quality and composition of organic 
fertilizers is essential to overcome this limitation.
The cost and availability of organic fertilizers also present 
signi�icant challenges, particularly for small-scale farmers in 
developing regions. The production of high-quality organic 
fertilizers often requires speci�ic inputs, infrastructure, and 
expertise, which can increase their cost. Additionally, 
transporting bulky organic amendments over long distances 
can be expensive and logistically challenging. These factors can 
limit the accessibility of organic fertilizers for resource-
constrained farmers, who may already face �inancial and 
operational dif�iculties. Addressing these challenges will 
require investments in local production facilities, subsidies for 
organic farming inputs, and farmer education programs to 
promote the adoption of organic fertilization practices [13-18]. 
Despite these limitations, the potential bene�its of organic 
fertilization make it a viable option for sustainable agriculture. 
By addressing these challenges through research, innovation, 
and policy support, organic fertilizers can become more 
accessible and effective, enabling farmers to harness their full 
potential in improving crop productivity and soil health.

Future	Prospects	and	Recommendations
To fully harness the bene�its of organic fertilization, further 
research and development are needed. important areas of focus 
include:
1.	Optimization	of	Application	Rates: Determining the ideal 
dosage and timing for different organic fertilizers to maximize 
okra yield and quality.

2.	Integration	with	Sustainable	Practices: Combining organic 
fertilization with other sustainable practices, such as crop 
rotation and intercropping, to enhance productivity.

3.	Development	of	Improved	Organic	Fertilizers:
Formulating organic fertilizers with higher nutrient 
concentrations and balanced compositions.

Conclusion
Organic fertilization stands as a cornerstone of sustainable 
agricultural practices, offering an eco-friendly alternative to 
synthetic fertilizers while addressing critical challenges such as 
soil degradation, environmental pollution, and food security. 
The use of  organic  amendments,  such as compost , 
vermicompost, and biofertilizers, has demonstrated signi�icant 
potential in enhancing the growth, yield, and quality of crops, 
including red and green okra varieties. These fertilizers improve 
soil health, promote microbial activity, and provide a balanced 
and sustained nutrient supply, contributing to resilient farming 
systems and healthier produce, organic fertilization faces 
challenges such as lower nutrient concentrations, variability in 
nutrient composition, and limited accessibility for small-scale 
farmers. Overcoming these hurdles requires targeted research, 
the development of high-quality organic fertilizers, and farmer 
education programs. Integrating organic fertilization with other 
sustainable practices, such as crop rotation and integrated pest 
management, can further enhance its effectiveness and 
adaptability, the adoption of organic fertilization practices is 
essential to balance productivity with environmental 
stewardship. By addressing the challenges and leveraging the 
bene�its, organic fertilization can play a pivotal role in 
transforming agriculture into a more sustainable and resilient 
system, ensuring food security for future generations. For red 
and green okra cultivation, the integration of organic fertilizers 
offers an opportunity to improve crop performance while 
supporting sustainable development goals. Continued research 
and innovation in this �ield will unlock new possibilities for eco-
friendly farming and the global transition toward sustainable 
agriculture.
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