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Abstract

The most pressing concern in the world since independence has been producing
enough food to feed an expanding population. The mix of high-yielding production
techniques has helped the globe to generate a food surplus while also raising wor-
ries about soil health and environmental pollution. Though, scientists and policy
makers are rethinking agricultural systems that rely heavily on biological inputs.
Organic farming can provide high-quality food without compromising the health
of the land or the environment; nevertheless, it is unclear if large-scale organic
farming would be able to feed world’s vast population. Adoption of this emerging
approach “organic vegetable farming” plays a vital role in development of agricul-
tural sustainability through avoiding indiscriminate use of synthetic chemicals.
There are numerous organic sources for organic vegetable farming but various type
of composts (especially vermi-compost) and biochar are most famous among all
other organic sources as they improved soil healthy and vegetables productions
through improving soil physico-chemical and biological attributes. In addition,
demand and prices of organically produced vegetables are much higher in market
and evidence showed that organically grown vegetables are enriched with nutrients
and safe for consumption because of their less exposure with residues of in-organic
pesticides.

Keywords: organic farming, sustainable agriculture, organic vegetables,
organic fertilizers, profitability

1. Introduction

The world population has been steadily increasing since the end of the Black
Death in 1350, when it was estimated to be over 370 million people [1]. Between
1955 and 1975, the world’s population grew at its fastest pace of over 1.8% per year,
peaking at 2.1% between 1965 and 1970. By 2050, the United Nations Department
of Economic and Social Affairs predicts a population of 9 to 10 billion people, with
an 80% confidence interval of 10 to 12 billion by the end of the century [2]. Other
demographers anticipate that in the second half of the twenty-first century, the
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world’s population will begin to fall [3]. As of 2012, a typical estimate for the world’s
sustainable population was 8 billion people. With a global population of 7.8 billion
people as of March 2020 and normal population growth predictions, Earth will be
overpopulated by 2050 or sooner. So for a higher population, the scientist needs to
produce more yields for people.

By 2050, food consumption is predicted to rise anywhere from 59% to 98%.
This will have a profound impact on agricultural markets that we have never
seen before. Farmers throughout the world will need to boost crop output, either
by expanding the quantity of agricultural area available for crop production
or by improving productivity on existing agricultural lands with fertilizer and
irrigation, as well as embracing innovative technologies like precision farming.
Whereas, some crop productivity factors such as diseases, reduced microbial
community, use of pesticides, lower or high pH, salinity, and limited nutrient
availability affect crop production [4-6]. Furthermore, the use of fertilizers,
pesticides, and other synthetic products may be useful to produce more food for
hungry people while these conventional methods have various consequences. For
example, the total rupees used in the acquisition of pesticides are 8,138 million
in Pakistan. It was also projected that the import bill of Rs 8.139 billion for 2003
amounted to Rs 19,612 billion [7]. In most cases, green revolution approaches
like increased use of artificial agrochemicals such as fertilizers and insecticides,
implementation of mineral-responsive, productive crop genotypes, and improved
exploitation of irrigation potentials have increased production output. Changes
in soil responses, growth of mineral imbalances/shortage, harm to soil vegetation
and animals, reduction in the activity of earthworm, decrease in soil humus/
organic matter, and altering atmosphere, reduction in soil productivity ventila-
tion, and water holding capacity are all consequences of the improper way out and
incessant use of these intense energy inputs [8]. The research found that over-use
of chemical fertilizers and their continuous application is very concerned about
the health and environmental risks, and farmers are urged to turn their prevailing
farms into organic farming in developed countries.

Organic farming is a food-making strategy that emphasizes the relevance of
biodiversity, biodiversity of soil, and biological cycles. It is also a technique of
production to prevent or to a significant extent remove the use of synthetic fertil-
izers [9]. Active degradation of organic manures, comprising various agricultural
debris and animal waste, might be achieved by the usage of legumes and biologi-
cal nitrogen fixation. Organic agricultural systems are typically considered to be
even more sustainable over conventional and organically-managed farms globally
to about 4.4 x 10" ha and are predicted to further expand. Increased sustain-
able agricultural yield may be achieved by the application of organic matter and
improvement of land health through the formation of favorable physical soil char-
acteristics [10]. It focuses on creating natural soil fertility so that plants can absorb
the nutrients they need for a consistent benefit inside the soil minerals formed
in this manner and extracted in accordance with the needs of plants. Disease and
weed management are best achieved through the creation of environmental stabil-
ity within the system and through the utilization of bio-pesticides and several
cultural strategies like crop rotation, integrated planting, and farming. Organic
farmers also use entire waste and manure inside the farm, but the exportation of
produce from the farm outcomes a constant supply of minerals. The water holding
capacity of the soil is improved via organic farming. Organic farm produce is
generally of healthier size, taste, and quality. Underground water of the area
under organic farming is free of toxic chemicals. Maintains the C:N ratio in the
soil and improves the fertility and production efficiency of the soil. Mostly, the
sources of organic farming now in days are farmyard manure, composting and
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biochar that could be used for enhancing the yield, quality, and profitability of
various cereal, non-cereal crops as well as vegetables.

Vegetable growing is a key source of funding for farmers in the whole world,
including organic agriculture. Overall, vegetable crops make for around 7% of the
overall farmland and in developed countries, this figure is generally higher [11].
Vegetables are very adaptive and valuable to farmers in their use of organic sources
of nutrients. Organic sources such as vermicompost, biochar and farmyard manure,
etc. could be beneficial for vegetable growing. Rekha, [12] found that applied
vermicompost enhanced the number of branches and fruits of Capsicum annum
(Linn.) Hepper. Vermicomposting has a beneficial influence on crop efficiency [13].
Similarly, a high yield could be obtained of brinjal a crop cultivated with vermicom-
post, and a significant increase in production in the instance of sweet pepper [14].
Yadav and Vijayakumari [15], reported quality enhancement of various vegetables
after the addition of organic sources.

1.1 Importance of organic farming

Organic agriculture is an environmentally friendly production option avail-
able. It is necessary for guaranteeing food supply, relieving impoverishment, and
protecting dynamic mineral deposits on which current and future generations will
be completely reliant for their persistence and security. Over 90% of developing
countries, particularly in Asia, would be in towns, which will adopt the green revo-
lution approach to an ever-greater level [16]. Organic farming contributes to the
protection of the environment and aids to consolidate environmental problems such
as soil management and organic farming by creating a crop cycle to supplement
the soil with a natural nutrient reservoir. Because of its friendly approach, it helps
to reduce pollution of the earth, water, and air. Thus, it serves as a natural means
for conservation of the environment and maintainable development [17]. Organic
farmers must go along with the procedures established by regional organic farming
organizations and are not permitted to grow genetically modified (GM) crops [18].

1.2 Sustainability of agriculture

Agricultural researchers and experts are well aware of the importance of
sustainable agriculture and the necessity to put it into practice, i.e., developing
appropriate ways to assess the farming system’s sustainability [19]. Organic agricul-
ture raises concerns about the negative consequences of cropping and agricultural
systems such as water pollution from nitrates and pesticides and emissions of gasses
from inputs of nitrogen; it is conventional agriculture that raises the most issues.
But addressing the negative repercussions of productivism is not enough to ensure
long-term viability. Other variables outside of the traditional system can contribute
to a lack of long-term viability. As a result, the long-term viability of organic
agricultural systems must be recognized. In reality, the long-term viability of organic
farming is assessed using the same set of indicators to compare conventional,
integrated, and organic farming systems [20].

1.2.1 Emerging approaches in organic farming

Organic amendments are being used as an alternative to inorganic fertilizers;
currently, these amendments are an emerging approach [21]. Organic farming meth-
ods accord with the four basic principles that reveal their essence: health, ecology,
fairness, and care. Various other approaches include, crop rotation, cover crop, green
manures, animal manures, and integrated pest and weed management. Among
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the researchers, organic amendments such as biochar and compost have growing
interests. Many studies have been done on exploring their role in the enhancement
of plant nutrition, quality, yield of crops, soil fertility protection, and ensuring

the sustainability of the environment [22, 23]. There are different factors that are
responsible for the special effects when they are added into the soil, for example,
properties of feedstock, processing methods, rate of application, type of soil, species
of crop, and environmental conditions [24, 25].

1.3 Manures

Different types of manure and certain manure-derived compost, which contain
larger levels of nutrients, are applied to soils to increase vegetable output and meet
the rising demand for their consumption [26]. By providing necessary nutrients
through substrate and decomposition to generate organic matter, the farmyard
manure plays a critical role in the productivity of a variety of agricultural systems.
By adding farmyard manure [27], soil microbial activity is enhanced, which
may increase the rate of organic matter breakdown. Organic matter significantly
enhances soil physical properties such as soil hydraulic conductivity, soil porosity,
and soil water-holding capacity, all of which are important components of soil
quality [5, 28]. It was noticed that the incorporation of organic manures (farmyard
manure, poultry manure) to the soil resulted in remarkable improvement of physi-
ological attributes in various vegetables [29]. When biochar and poultry manure
were applied to the soil alone or in combination, they improved the physical prop-
erties of soil significantly as compared to control. They decreased soil bulk density
and improved soil moisture content and soil porosity [30]. Application of manure
improved the properties of soil that increased cucumber yield. Higher rates of
manure application resulted in a higher yield of cucumber [31]. Miaha et al. [32],
also observed similar results and said that yield of cucumber was increased by
increasing higher rates of organic fertilizer. Njoku et al. [33], observed that plots
that were amended with manure produced a higher cucumber yield. Another
study said that the production of vegetable “cauliflower” was increased when
organic manure was application and time of application was also a considerable
factor in increasing crop production. Thus, while considering the productivity of
the crop and the economic return of the vegetable crop, the application of organic
manure as well as certain other aspects such as application timing may be signifi-
cant for better as well as higher quality production of cauliflower [34].

1.4 Biochar

Biochar is porous in nature, rich in carbon contents, and is an alkaline solid
product. It is prepared by pyrolysis of waste biomass [35]. Biochar has the ability to
increase soil organic carbon, organic matter, and/or soil humus contents. It improves
the nutrient and water holding capacity of soil [36]. It has a high cation exchange
and adsorption capacity. Biochar has ability to delay fertilizer release in soil and it
improves the rate of utilization of fertilizer nutrients. As the structure of biochar
is porous with higher water and nutrients adsorption ability, it provides suitable
habitat to the soil microorganisms thus promotes activities and propagation of
beneficial soil microorganisms. Application of PAD (peanut-shell biochar-based
amendment) at the optimal concentrations i.e., 1.5-3% enhanced yield of vegetable.
This was mainly due to improved soil qualities and increased contents of available
nutrients. Another study was carried out and results showed that application of
rice husk biochar and rice straw biochar increased the yield of spring onion by 22%
and 35% as compared to raw rice husk that is a current practice followed by farmers
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practice [37]. Nobil, [38] indicated that incorporation of biochar having low density
and higher porosity leads to the higher production of basil and lettuce biomass. It

is mostly related to biochar beneficial effects on the availability of water. Another
study said that the addition of biochar increased potassium availability and its
uptake in soil and it is primarily responsible for higher root growth in ginger [39].
Biochar application to tomatoes in the field resulted in taller tomatoes plants; it
increased root growth and biomass [40].

1.5 Vermicompost

In near future “sustainable agriculture” can be ensured through the system of
organic farming that includes different biological processes like the application of
compost and vermicompost. Many forms of organic material can be used to prepare
vermicompost, it includes manure of animals, wastes of manufacturing industries like
paper waste, sugar waste of cane or the cotton residues, kitchen waste, agricultural
wastes, and the municipal wastes having an organic origin [41]. Higher concentrations
of vermicast and the vermitea improves the heath of the plant, provide protection,
improve growth, and also provide optimum production of eggplant [42]. According
to [43], the application of vermicompost effectively reduced the continuous crop-
ping obstacles in the soil and improved crop growth, its productivity and quality
through improving the soil physical, chemical, and biological properties alone and
combined application of biochar and the vermicompost improved properties of soil,
quality, and yield of cucumber. According to [44], the effect of vermi & parthenium
compost on the growth of brinjal seedlings was observed. Growth parametersi.e.
the height of plants, the number of plant leaves, area of the leaf, length of root, the
number of flowers per plant, and the number of fruits per plant were increased in
the parthenium compost as compared to vermicompost and control. [32], said that
more nutrients were available to the okra plants when they were mixed as compared to
alone organic materials. Growth and yield of vegetable crop okra was highest when it
received integrated nutrient management treatment with the lowest rates of vermi-
compost. But when Vermicompost was mixed with farmyard manure, it gave better
results as compared to their individual application. Similar results were found that
said combined application of inorganic fertilizer, organic fertilizer, and bio-fertilizers
improved okra fruit quality and health of the soil. It was also said that it can produce
more yield with better growth of okra vegetative [45].

2. Profitability of organic farming

Organic agriculture is significantly more profitable (22-35% greater net present
values) and had higher benefit/cost ratios (20-24%) than conventional agricul-
ture under actual conditions with price premiums. When organic premiums are
removed, net present values (27-23%) and benefit/cost ratios (8-7%) of organic
agriculture were significantly higher. Even though premiums were 29-32%, the
breakeven premiums required for organic earnings to meet conventional profits were
just 5-7%, despite organic yields being 10-18% lower. While total expenses were
similar, labor costs were substantially higher (7-13%) with organic agricultural tech-
niques. Organic farming has space to expand: by 2050, it may account for 10-20% of
farmland, up from 1% now [46]. Organic farming has been demonstrated to provide
abundant and inexpensive food while also safeguarding the environment, assisting
farm finances, and adding to the well-being of farmers and farm employees, accord-
ing to research. Organic and alternatively produced foods are becoming increasingly
popular in grocery shops and farmers’ markets [47].
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3. Conclusion

Organic and organic agriculture are terms that almost everyone has heard of
these days. Organic farming is an agricultural method that adheres to the principles
of sustainable development. It’s an agricultural production management method
that does not utilize pesticides, chemical fertilizers, industrial synthetic products,
or genetically modified organisms. Organic agriculture contributes to long-term
development in society (health, employment, etc.), the environment (methane
emissions, water resources, etc.), and the economy (source of wealth, etc.). To
promote the adoption of more organic and other novel farming systems, incentives
for suitable markets, reform of farm-related laws, and reorientation of publically
supported agricultural science are required. Lower yields are less of a concern if
society learns to value the other three characteristics of organic and other creative
agricultural systems: improved economic, social, and environmental sustainability.

Acknowledgements

All the authors are highly thankful to the Institute of Soil and Environmental
Sciences, University of Agriculture Faisalabad, Punjab, Pakistan for their moral
support.
Conflict of interest

All the authors declared no conflict of interest.

Author details

Sidra Sohail', Aqarab Husnain Gondal*, Qammar Farooq', Laaraib Tayyaba’,

Dua E. Zainab', Iftikhar Ali Ahmad®, Asma Zafar!, Shahar Yar Khosa?
and Mohammad Usama’

1 Institute of Soil and Environmental Sciences, University of Agriculture
Faisalabad, Faisalabad, Punjab, Pakistan

2 Department of Soil Science, Bahauddin Zakariya University (BZU), Multan,
Punjab, Pakistan

*Address all correspondence to: agarabhusnain944@gmail.com

IntechOpen

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



Organic Vegetable Farming; A Valuable Way to Ensure Sustainability and Profitability

DOI: http://dx.doi.org/10.5772/intechopen.101095
References

[1] Biraben J-N. Essai sur Iévolution du
nombre des hommes. Population.
1979;34(1):13-25. Jean-Noél. Original
paper in French. London, New York:
Oxford University Press; 4. pp. 1-13

[2] Cave D, Bubola E, Sang-Hun C. Long
Slide Looms for World Population, With
Sweeping Ramifications. London: The
New York Times; 2021. ISSN 0362-4331
[Accessed: 23 May 2021]

[3] World Population Prospects. UN.org.
2019. Archived from the original on 11
December 2020. [Accessed:

19 January 2021]

[4] Kumar SS, Gondal AH, HayatF,
Mahale AG, Farooq Q, Umer H. Weed
and disease eradication in crops through
genetically modified microbes and soil
microorganisms: A promising
treatment. Journal of Agriculture and
Allied Fields. 2021;3(1):37-51

[5] Gondal AH, Zafar H, Yousaf H,
Farooq Q, Imran B, Ch MDT, et al.
Impacts of tillage technologies on soil,
plant, environment and its
management: A short communication.
Indian Journal of Pure and Applied
Biosciences. 2021;9(3):76-83

[6] Zainab DE, Gondal AH, Zafar A,
Sohail S, Zafar H, Ijaz AB, Farooq Q, et
al. A Brief study of quinoa role and its
adaptation towards salinity and drought

stress. Current Research in Agriculture
Farming. 2021;2(3):27-40

[71 Khooharo AA, Memon RA,
Mallah MU. An empirical analysis of
pesticide marketing in Pakistan.

Pakistan Economic and Social Review.
2008;46:57-74

[8] Behera KK, Alam A, Vats S,

Sharma HP, Sharma V. Organic farming
history and techniques. In: Agroecology
and Strategies for Climate Change.
Dordrecht: Springer; 2012. pp. 287-328

7

[9] Howard A. An Agricultural
Testaments. London, New York: Oxford
University Press; 1940

[10] Patiram LK. Effect of integrated use
of inorganic, biological and organic
manures on rice productivity and soil
fertility in ultisols of Mizoram. Journal
of the Indian Society of Soil Science.
2006;54:213-220

[11] Li D, Wang X. Nitric oxide emission
from a typical vegetable field in Pearl
River delta China. Atmospheric
Environment. 2007;41:9498-9505

[12] Rekha GS, Kaleena PK, Elumalai D,
Srikumaran MP, Maheswari VN. Effects
of vermicompost and plant growth
enhancers on the exo-morphological
features of Capsicum annum (Linn.)
Hepper. International Journal of
Recycling of Organic Waste in
Agriculture. 2018;7(1):83-88

[13] Singh KN, Prasad B, Sinha SK.
Effect of integrated nutrient
management on a typic haplaquant on
yield and nutrient availability in a
ricewheat cropping system. Australian
Journal of Agricultural Research.

2001;52:855-858

[14] Kalembasa S, Deska J. The
possibility of utilizing vermin-compost
in the cultivation of radish and paprika.

Annals of Agricultural University of
Poznan. 1998;27:131-136

[15] Yadav RH, Vijayakumari B. Impact
of vermicompost on biochemical
characters of Chilli (Capsicum annum).
Journal of Ecotoxicology and
Environmental Monitoring. 2004;
14:51-56

[16] Gryn, Naomi. “Dame Miriam
Rothschild.” Shalvi/Hyman
Encyclopedia of Jewish Women. 31
December 1999. Jewish Women’s
Archive. (Viewed on November 4, 2021)



Vegetable Crops - Health Benefits and Cultivation

https://jwa.org/encyclopedia/article/
rothschild-dame-miriam

[17] Skoufogianni E, Solomou A,

Molla A, Martinos K. Organic farming as
an essential tool of the multifunctional
agriculture. In: Organic Farming: A
Promising Way of Food Production. Vol.
4. BoD-Books on Demand; 2016. p. 29

[18] Haslberger A. Genetically modified
and organic crops in developing. A
review of options for food security.
Advances in Biotechnology. 2010;
28:160-168

[19] Van Calker KJ, Berentsen PBM,
Romero C, Giesen GW], Huirne R.
Development and application of
multi-attribute sustainability function

for Dutch dairy. Ecological Economics.
2006;57:640-658

[20] Pacini C, Wossink A, Giesen G,
Vazzana C, Huirne R. Evaluation of
sustainability of organic, integrated and
conventional farming systems: A farm
and field-scale analysis. Agriculture,
Ecosystems and Environment. 2003;
95:273-288

[21] Gondal AH, Farooq Q, Hussain I,
Toor MD. Role of microbes in plant
growth and food preservation. Agrinula:

Jurnal Agroteknologi Dan Perkebunan.
2021;4(2):106-121

[22] Nair VD, Nair PKR, Dari B,
Freitas AM, Chatterjee N, Pinheiro FM.
Biochar in the agroecosystem-climate-

change-sustainability nexus. Frontiers
in Plant Science. 2017;8:1-9

[23] Gondal HA, Bakar ljaz SS, Bisma
Imran CH, Taufiq Nawaz S, Haider IAA,
Dua-e-Zainab BR, et al. Alleviation of
zinc deficiency from humans through
plants by organic sources: A powerful
tonic. International Journal of Applied
Research. 2021;7(4):240-243

[24] Libutti A, Cammerino ARB,
Francavilla M, Massimo M. Soil
amendment with biochar affects water

drainage and nutrient losses by leaching:
Experimental evidence under field-
grown conditions. Agronomy. 2019;9:758

[25] Husnain A, Farooq Q, Sohail S,
Shasang S, Toor D, Zafar A, etal.
Adaptability of soil pH through innovative
microbial approach. Current Research in
Agricultural Sciences. 2021;8(2):71-79

[26] Candela L, Fabregat S, Josa A,
Suriol ], Vigués N, Mas J. Assessment of
soil and groundwater impacts by
treated urban wastewater reuse. A case
study: Application in a golf course
(Girona, Spain). Science of the Total
Environment. 2007;374:26-35

[27] Ghimire R, Lamichhane S,

Acharya BS, Bista P, Sainju UM. Tillage,
crop residue, and nutrient management
effects on soil organic carbon in rice-
based cropping systems: A review.
Journal of Integrative Agriculture. 2017;
16(1):1-15

[28] Shepherd MA, Harrison R, Webb J.
Managing soil organic matter—
Implications for soil structure on

organic farms. Soil Use and
Management. 2002;18:284-292

[29] Kaur A. Impact of various organic
manures on yield, yield attributes and
economics of cabbage (Brassica oleracea
var. capitata L.). Journal of
Pharmacognosy and Phytochemistry.
2020;9(2):1439-1442

[30] Adekiya AO, Agbede TM,

Aboyeji CM, Dunsin O, Simeon VT.
Effects of biochar and poultry manure
on soil characteristics and the yield of
radish. Scientia Horticulturae. 2019;
243:457-463

[31] Njoku C, Okoro BC. Effect of
manure on physico-chemical properties
of soil and the yield of cucumber

(Cucumis sativus) in Abakaliki. Indian
Journal of Ecology. 2019;46(1):60-64

[32] Miaha R, Methelaa NJ, Ruhib RA.
Effect of integrated nutrient



Organic Vegetable Farming; A Valuable Way to Ensure Sustainability and Profitability

DOI: http://dx.doi.org/10.5772/intechopen.101095

management on growth and yield of
okra. Tropical Agrobiodiversity
(TRAB). 2020;1(2):72-76

[33] Njoku C, Inyang ED, Agwu JO. Soil
physical properties and yield of
cucumberas influenced by biochar, wood
ash and rice husk dust applicationin
Abakaliki Southeastern Nigeria. IOSR
Journal of Agriculture and Veterinary
Science. 2017;10(8):21-25

[34] Akhter S, Mostarin T, Khatun K,

Haq ME, Soniya IA, Monira S, et al. Effect
of organic manure and its application
timing on the growth and yield of
cauliflower (Brassica oleracea var. botrytis).
Asian Journal of Agricultural and
Horticultural Research. 2019;4(3):1-14

[35] Ramlow EJ, Foster SJ, Del

Grosso MF. Cotrufo broadcast woody
biochar provides limited benefits to
deficit irrigation maize in Colorado

Agric. Ecosystems and Environment.
2019;269:71-81

[36] Qi LP, Pokharel SX, Chang P, Zhou H,
Niu X, He Z, et al. Gao Biochar application
increased methane emission, soil carbon
storage and net ecosystem carbon budget
in a 2-year vegetable-rice rotation.
Agriculture, Ecosystem and Environment.
2020;292:106-831

[37] Hemowng S, Sangrit C,
Phunthupan P, Butnan S, Vityakon P.
Rice-derived biochars enhance the yield
of spring onion (Allium cepa l. var.
aggregatum), while reducing pesticide
contamination in soil and plant. Applied
Ecology and Environmental Research.
2021;19(1):349-358

[38] Nobile C, Denier J, Houben D.
Linking biochar properties to biomass
of basil, lettuce and pansy cultivated in

growing media. Scientia Horticulturae.
2020;261:109001

[39] Farrar MB, Wallace HM, Xu CY,
Joseph S, Dunn PK, Nguyen TTN, et al.
Biochar co-applied with organic
amendments increased soil-plant

potassium and root biomass but not
crop yield. Journal of Soils and
Sediments. 2021;21(2):784-798

[40] Vaccari FP, Maienza A, Miglietta F,
Baronti S, Di Lonardo S, Giagnoni L,

et al. Biochar stimulates plant growth
but not fruit yield of processing tomato
in a fertile soil. Agriculture, Ecosystems
and Environment. 2015;207:163-170

[41] Alves WL, Passom AA. Compost
and vermicompost of urban solid waste
in Licaniatomentosa (Benth) seedlings
production to arborization. Pesquisa
Agropecudria Brasileira. 1997;32(10):
1053-1058

[42] EI-Goud A, Amal K. Efficiency
response of vermicompost and vermitea
levels on growth and yield of eggplant
(Solanum melongena, L.). Alexandria

Science Exchange Journal. 2020;
41(JANUARY-MARCH):69-75

[43] Liu C, Wang H, Li P, Xian Q,

Tang X. Biochar’s impact on dissolved
organic matter (DOM) export from a
cropland soil during natural rainfalls.

Science of the Total Environment.
2019;650:1988-2019

[44] Chitale RD, Mali BS. Effect of
vermicompost and Parthenium compost
on growth and yield of Brinjal (Solanum

melongena L. cv. Panchganga).
2020;26(1):117-120

[45] Kumar V, Saikia J, Nath DJ. Effect of
integrated nutrient managementon
growth, yield, and quality of okra
(Abelmoschus esculentus L. Moench) cv.
Arka Anamika. IJCS. 2017;5(5):
2001-2003

[46] FIBL and IFOAM. The World of
Organic Agriculture 2011. Statistics and
Emerging Trends. BioFech; 2011

[47] Francis C, Van Wart J. History of
organic farming and certification. In:
Francis C, editor. Organic Farming: The
Ecological System. Raleigh, NC: ASA;
2009. pp. 3-17



