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Abstract

The agricultural landscape of the world is experiencing a tremendous shift guided by growing demand to
understand the environmental and health effects of the traditional farming practices that are chemical
intensive. On the contrary, natural forms of farming, which focus on the environmental harmony and the
removal of synthetic materials, are becoming a popular alternative to sustainability. This review article
focusses on available literature based on the impact of natural farming on lentil (Lens culinaris) growth and
yield in comparison to the conventional methods. Based on a comprehensive selection of peer-reviewed
literature, including field trials, long-term research, and systematic review across agro-climatic regions, the
purpose of the given review is to put the frequent contradictory results regarding the issue together to arrive
at a verified explanation. The study envisages that although the final yield may be compromised over initial
few years, natural methods of farming can result to a level of high stability and in most situations, even
increased yields of lentils. This is mainly due to the long-term gain in soil health, superiority of micro-
organisms biodiversity, retention of water, and less dependence on external inputs as it becomes a total
contributor to the resilience and yield of the lentil crop. Other ecological and economic benefits of
chemical-free agriculture, including lower costs of production, limited soil and watershed contamination,
and protection of natural pollinators and useful insects, are also added in the review. To sum up, natural
farming is a prospective and successful way of producing lentil on a sustainable basis.
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Introduction

Legumes are the main source of vegetative protein and have been identified as essential for both
food security and addressing dietary needs. Pulses can work as a "mini nitrogen factory" in
addition to being an excellent source for proteins and vital amino acids, which can help preserve
the ecological equilibrium and lessen the need for artificial fertilizers. Legumes are now
acknowledged for their significant role in agricultural sustainability and crop diversification.
Legumes are becoming more and more significant in the face of immediate concerns like
population growth, climate change, and the deterioration of agricultural land. The output of three
edible legumes, faba beans, lentils, and chickpeas has declined in the last ten years. Agricultural
legume cultivation practices in developing nations have mostly remained unchanged or have
decreased, despite the availability of several high-yield cultivars and sophisticated production
techniques that should produce greater and more consistent yields. Food legumes are just as vital
in developing nations like India as cereal grains as well as oilseeds (Mukherijee et al., 2023) [?°1,
The cultivation of crops without the application of agrochemicals as well as other ex-situ inputs
is the focus of natural farming. By reducing reliance on outside market-based inputs, it fosters
positive relationships with the natural world and regional ecosystems. This new paradigm has
led to the emergence of the Natural Farming Movement throughout the state, which aims to
provide long-term economic, ecological, and social advantages. Farmers that practice natural
farming increase their income by using less expensive inputs. Farmers are recommended to
utilize cow dung, urine, local herbs, earthworms, and decoctions created from other locally
accessible resources for crop protection. In addition to improving food security, it encourages
farmers to maintain traditional crop types since they are resilient and contribute to the
preservation of our traditional culinary systems (Vashishat, R. K., 2025) 3],
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Conventional Agriculture

The term "conventional agriculture” refers to a counterpoise,
comparative, or "control treatment" that may be used to
evaluate, contrast, and compare various farming methods. Here,
conservation agriculture vs conventional agriculture, no-till
agriculture vs conventional agriculture, natural farming (or
farming, farms, or practices) vs conventional agriculture (or
farming, farms, or practices) are frequently compared. In the
discursive formulation of the argument for alternative
agricultural practices, the word "conventional agriculture" is
utilized (i.e., alternative to conventional agriculture). These
include being inherently unsustainable, harmful to the
environment, creating greenhouse gases, highly mechanized,
large-scale, controlled by corporate interests, detrimental to rural
populations, unaccountable, and so on (Sumberg and Giller,
2022) 321,

Demerits of Conventional Farming Practices in Lentil
Cultivation

One of the biggest difficulties facing contemporary agriculture
in the upcoming decades will be increasing crop output through
sustainable farming techniques while keeping soil health and
environmental quality. This mirrors the worldwide population,
which is forecast to be increase to 9.1 billion till 2050 (Singh et
al., 2023) B The primary challenges facing the food and
agricultural sectors in the twenty-first century include the impact
of climate change on conventional farming practices, as well as
the need to use eco-friendly practices to produce more and
higher-quality grains. Because of its high nutritional content,
polyphenols, as well as other bioactive substances, the seeds of
the lentil (Lens culinaris Medik.) are currently designated as
functional food, making it an essential legume for human as well
as animal dietary needs. It is well recognized that lentil seeds
provide the body with both essential and non-essential amino
acids that are necessary for a balanced diet, making them a
plentiful source for protein storage and a competitive substitute
for animal protein (Tziouvalekas et al., 2022) [¥, It is
commonly recognized that while applying inorganic fertilizers
might result in increased yields in short periods of time but they
may also negatively affect the physio-chemical and biological
properties of soil which can impact soil health and productivity
over time. In addition to increasing the amount of soil organic
matter (SOM) and cation exchange capacity (CEC), organic
manures also improve the biological, chemical, and physical
characteristics of soil (Singh et al., 2023) 11,

Importance of Natural Farming

Some of the earliest crops of legumes to be grown was lentil
(Lens culinaris Medic.). It is a desired component of a regular
diet because of its beneficial chemical makeup and health-
promoting qualities. In addition to having a high content of
phytoestrogens, folic acid, group B vitamins, and minerals, lentil
seeds also include between 24 and 32% of essential protein.
Particularly on natural farms, lentil may play a part in crop
rotation, preserving soil fertility and the biological balance of
agroecosystems. It's also important to emphasize the unique
capacity of leguminous crops to coexist alongside rhizobia that
fix free nitrogen from the atmosphere. Despite lentil’s numerous
positive traits, natural farms only grow a small amount of this
crop which is probably because it is not very competitive with
weeds and is quite susceptible to lodging (Kraska et al., 2019)
1291, Studies on the cultivation of lentil have demonstrated that
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problems such as poor growth, nodule senescence, and low seed
setting in pulses may be resolved by foliar application of
nutrients, especially NPK (nitrogen, phosphorous, and
potassium), at particular growth phases. Furthermore, it has been
shown that organic materials like cow urine, Panchagvaya (a
mixture of cow dung, urine, milk, curd, and ghee), and
Jeevamrutha (a bioenhancer) support immunity, plant growth,
and soil fertility. By supporting a number of physiological
processes including glucose metabolism, flower retention, and
seed development, micronutrients like boron also have a
significant impact on lentil productivity and quality. In the same
way, Vermiwash, an environmentally friendly plant stimulant
made from earthworm products, promotes root development,
plant growth, and overall crop yield (Aswal et al., 2025) 61,

Components of Natural Farming

Jeevamrit is a natural fertilizer made by fermenting a
combination of cow urine and cow dung. It increases the activity
of beneficial bacteria and earthworms in the soil and supplies
nutrients to the plants. The bacteria found in cow dung and urine
use the nutrients from the flour dust to grow throughout the
fermentation process. Because the beneficial microorganisms in
the same soil might be replicated and provide efficient results, a
handful of soil is gathered precisely from the location where it is
to be administered. Farmers benefit from it because it reduces
the quantity of dangerous bacteria and fungi in the soil.
Beejamrit precludes the chances of fungi infection in young
developing roots and also prevents all the sapling diseases like
damping off and other diseases occurring after the rainy season.
Moreover, Beejamrit enhances the quality of the soil by
increasing its microorganism activities and thereby plant's ability
to absorb micro-nutrients from the soil (Prasada, 2016) 71,
Strong inorganic fertilization techniques significantly harm soil
health and raise crop input costs. In order to provide alternative
fertilization methods for soil nutritional enhancement and plant
development, organic natural fertilizers like Jeevamrit, which
are being created using inexpensive, rural nitrogen and carbon
sources, are now required. Until now, researches have ignored
underlying processes in interactions between key organic
ingredients of Jeevamrit (jaggery and gram flour). In light of
these weakpoints, the article discusses how to optimize these
precursors in order to confirm their essential function in the
nutritional properties of the Jeevamrit natural fertilizer.
(Bhattacharjee and Uppaluri, 2023) &,

Comparative impact on Lentil yield

Agriculture is a key sector in the Indian economy, providing
work to a significant proportion of the population. The country's
fast population increase makes it more important than ever to
ensure food security, which calls for more precise agricultural
production forecast techniques. This study utilizes growth
parameters as indicators to assess how well different machine
learning models predict lentil crop production. Conventional
methods, such as multivariate linear regression, have
demonstrated accuracy limits. On the other hand, the non-linear
relationships  between input variables (such as soil
characteristics, environmental factors, along with farming
practices) as well as yield outcomes, machine learning
techniques like support vector machines, decision trees, along
with artificial neural networks provide better alternatives (Chugh
etal., 2024) [*2,
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Year Treatment Plant Height (cm) | Grain Yield (g ha) References
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2023 Natural FarmingC(OBn;leejgtr:worri]talrizg\r/]ei\rr]r?rit based ZBNF) 131311 igg (Duddigan et al., 2023) [

Soil health and environmental impact

In addition to being a vital protein source, energy, important
amino acids, dietary fiber, minerals, and vitamins, pulses also
contribute significantly to global security of nutrition. Between
1961 and 2020 (60 years), the world's pulse area, production, as
well as average productivity all rose. Pulses are often cultivated
in rainfed, extremely unstable, and complicated production
conditions with significant soil and environmental component
variability, high output fluctuation from year to year, and
volatility in soil moisture. Due to the severe conditions in which
pulses are grown and the ongoing ignorance of farmers and
governments regarding policy planning, there hasn't been much
of a satisfying increase in pulses' production during the past 60
years. Because of this, the amount of food supplied globally
through pulses remained insignificant, making up just around
1.0% of the overall supply of food including 1.2 percent of the
vegetarian and vegan food system. In this case, the issue of
protein-rich diet is still being discussed on a worldwide scale in
an effort to eradicate malnutrition. In addition to being an
important part of agricultural biological variety, pulses are
crucial for combating climate change and providing vegetarians
with an energy-dense diet (Kumar et al., 2023) 29,

Fig 1: Lentil cultivation. Source: (Lentil Soil Requirements, Soil
Preparation and Planting | Wikifarmer, n.d.)
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Fig 2: Components of Natural Farming. Source: (Natural Farming |
Current Affairs | Vision IAS, n.d.)

Conclusion

The move towards traditional agriculture to natural farming by
use of chemicals is an opportunity to the sustainability and
resilience production systems of lentils. The articles analyzed in

this paper suggest that several natural farming methods,
including Beejamrit application, Jeevamrit, mulching, and
incorporation of residue, and biological soil ameliorants, have
the potential of enhancing soil health, microbial activity, and
nutrient recycling, as well as enhancing and maintaining or even
better long-term lentil production. Although yield reaction can
change in relation to the aforementioned factors: soil, climate
and management, the ecological outcomes in the long-run such
as the lower expenditure in inputs, extended soil organic matters
and ultimate enhancement of the environment illustrate the
promise of natural farming as an option to chemical intensive
farming. The larger adoption, however, remains subject to
countering some challenges affecting its adoption, which include
limited awareness, transitional yield gaps and scientific
validation requirement in various agro ecologies. In general,
natural farming is a good direction to sustainable lentil
production with the effective balance of productivity and
ecology.

References

1. Ahmad N, Sinha DK, Singh KM. Economic analysis of
production and instability of lentil in major lentil growing
states of India. Int J Pure App Biosci. 2018;6(1):593-598.
doi:10.18782/2320-7051.6213.

2. AITC. Krishi diary. Department of Agriculture, Agriculture
Information and Training Centre, Government of Nepal;
2022.

3. Aktar S, Quddus M, Hossain M, Parvin S, Sultana M. Effect
of integrated nutrient management on the yield, yield
attributes and protein content of lentil. Bangladesh Journal
of Agricultural Research. 2019;44(3):525-536.
doi:10.3329/bjar.v44i3.43483.

4. Arif M, Ali K, Jan MT, Shah Z, Jones DL, Quilliam RS.
Integration of biochar with animal manure and nitrogen for
improving maize yields and soil properties in calcareous
semi-arid  agroecosystems.  Field Crops Research.
2016;195:28-35. doi:10.1016/j.fcr.2016.05.011.

5. Asati S, Singh A, Rathour S. Farmers category-wise
analysis of costs and returns in lentil cultivation: Evidence
from Lalitpur District, Uttar Pradesh. Journal of
Experimental Agriculture International. 2026;48(4):48-53.

6. Aswal M, Chugh P, Sharma R, Bhattacharya S. Enhancing
lentil growth and yield through organic foliar application for
sustainable agriculture. International Journal of Agricultural
Technology. 2025;21(2):433-442.
doi:10.63369/1JAT.2025.21.2.433-442.

7. Barman S, Das P, Deka P, Saikia P, Borah J, Borkakati RN,
et al. An assessment of productivity, input, operational costs
and marketing efficiency of lentil in the Central
Brahmaputra Valley Zone of Assam, India. Legume
Research. 2026:1-6. doi:10.18805/LR-5569.

8. Bhattacharjee U, Uppaluri RVS. Production and
optimization of Jeevamrutha bio-fertilizer formulations for
soil fertility and its role in waste minimization. Sustainable
Chemistry  for  Climate  Action.  2023;2:100025.
doi:10.1016/J.SCCA.2023.100025.

~ 283~


https://www.agronomyjournals.com/

International Journal of Research in Agronomy

9.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bhuiya MSU, Rahman MJ, Islam N. Effect of source and
rate of compost on the yield and yield components of lentil.
Journal of Agroforestry and Environment. 2017;1(2).
Ceritoglu M, Erman M. Effect of vermicompost application
at different sowing dates on some phonological, agronomic
and yield traits in lentil. 2020;15(3):158-166.

Chongloi KL, Devi AA, Anal BSH, Singh KS, Soranganba
N, Singh LK, et al. Lentil cultivation in rice fallow for
maximizing productivity, profitability and resource
conservation. Legume Research. 2025:1-5.
doi:10.18805/LR-5574.

Chugh P, Chhabra G, Sharma R. Comparative analysis of
various machine learning models for lentil yield prediction.
Proceedings of the 2024 International Conference on
Artificial Intelligence and Emerging Technology, Global Al
Summit 2024. 2024:1217-1223.
d0i:10.1109/GLOBALAISUMMIT2156.2024.10947953.
Cokkizgin A, Shtaya MJY. Lentil: Origin, cultivation
techniques, utilization and advances in transformation.
Agricultural Science. 2013;1(1):55-62.
doi:10.12735/as.v1i1p55.

Dhuppar P, Biyan SC, Chintapalli B, Rao DS. Lentil crop
production in the context of climate change: An appraisal.
Indian Research Journal of Extension Education. 2012;2:33-
35.

Ditta A, Arshad M, Zahir ZA, Jamil A. Comparative
efficacy of rock phosphate enriched organic fertilizer vs.
mineral phosphatic fertilizer for nodulation, growth, and
yield of lentil. International Journal of Agriculture and
Biology. 2015;17(3):589-595.
doi:10.17957/1JAB/17.3.14.954.

Duddigan S, Shaw LJ, Sizmur T, Gogu D, Hussain Z, Jirra
K, et al. Natural farming improves crop yield in SE India
when compared to conventional or organic systems by

enhancing soil quality. Agronomy for Sustainable
Development.  2023;43(2):31.  doi:10.1007/s13593-023-
00884-x.

Ghimire B, Dhakal SC, Marahatta S, Bastakoti RC. Are
lentil (Lens culinaris) farms productive, profitable, and
efficient in resource allocation: A cross-sectional study
from Nepal. Legume Science. 2024;6(2):e217.

Kadakoglu B, Glirbiiz N, Karli B. Economic analysis of red
lentil production on farms: The case of Konya, Turkiye.

Scientific  Papers  Series  Management, Economic
Engineering in Agriculture and Rural Development.
2025;25(4).

Kraska P, Andruszczak S, Kwiecinska-Poppe E, Staniak M,
Rozyto K, Rusecki H. Supporting crop and different row
spacing as factors influencing weed infestation in lentil crop
and seed vyield under organic farming conditions.
Agronomy. 2020;10(1):9. doi:10.3390/agronomy10010009.
Kumar S, Gopinath KA, Sheoran S, Meena RS,
Srinivasarao C, Bedwal S, et al. Pulse-based cropping
systems for soil health restoration, resources conservation,
and nutritional and environmental security in rainfed
agroecosystems. Frontiers in Microbiology.
2023;13:1041124. doi:10.3389/FMICB.2022.1041124.
Lentil soil requirements, soil preparation and planting.
Wikifarmer. Accessed 2025 Nov 27.

Malik DP, Devi M, Reddy AA. Global status of lentil
production with special reference to India. Indian Journal of
Agricultural Sciences. 2022;92(4).

Montejano-Ramirez  V, Valencia-Cantero E. The
importance of lentil:  An overview. Agriculture.

24.

25.

26.
217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

~ 284 ~

https://www.agronomyjournals.com

2024;14(1):103. d0i:10.3390/AGRICULTURE14010103.
Mounika S, Mehera B, Sathvik D, Chandan N. Influence of
bio fertilizers and zinc on growth and yield of lentil (Lens
culinaris L.). International Journal of Environment and
Climate Change. 2022;12(10):788-793.

Mukherjee B, Naskar MK, Nath R, Atta K, Kumari VV,
Banerjee P, et al. Growth, nodulation, yield, nitrogen
uptake, and economics of lentil as influenced by sowing
time, tillage, and management practices. Frontiers in
Sustainable Food Systems. 2023;7:1151111.
doi:10.3389/FSUFS.2023.1151111.

Natural farming. Vision IAS. Accessed 2026 May 11.
Prasada S. 52 profiles on agroecology: Zero budget natural
farming in India. 2016.

Sehgal A, Sita K, Rehman A, Faroog M, Kumar S, Yadav
R, et al. Lentil. In: Crop physiology case histories for major
crops. 2021. p. 408-428. doi:10.1016/B978-0-12-819194-
1.00013-X.

Sharma R, Jasrotia K, Sharma V, Sharma S, Thakur M,
Sharma A. Effect of application of bioorganic nutrients on
soil health and pea productivity in Entisols of Northwestern
Himalayas. Journal of Environmental Biology. 2025;46(5).
Sidhu AS, Walia SS, Rani N, Aulakh CS, Pandove G,
Kumar N. From soil health to economic benefits: The role
of organic and natural farming in sustainable agriculture.
Journal of Soil Science and Plant Nutrition. 2026:1-20.
Singh P, Biswas S, Ghoshal N, De N, Singh D. Long-term
effect of manuring-fertilization on nutrients availability and
yield under rice (Oryza sativa)-lentil (Lens culinaris)
system. The Indian Journal of Agricultural Sciences.
2023;93(7):790-794. doi:10.56093/1JAS.VV9317.136245.
Sumberg J, Giller KE. What is ‘conventional’ agriculture?
Global Food Security. 2022;32:100617.
doi:10.1016/j.9fs.2022.100617.

Tiwari D, Devi S, Gautam A, Chand M, Tripathi S, Yadav
NK. Performance of lentil (var. IPL 316) production
technologies in Lalitpur District of Bundelkhand Region,
Uttar Pradesh, India. Journal of Scientific Research and
Reports. 2026;32(2):345-352.

Toleikiene M, Sarunaite L, Agrawal SK, Suproniene S,
Razbadauskiene K, Deveikyte I, et al. Adaptation of lentil
to Northern European agro-climatic conditions: Effect of
sowing time and sowing rate on lentil development,
productivity and weed suppression. BMC Plant Biology.
2025;25(1):931.

Tziouvalekas M, Tigka E, Kargiotidou A, Beslemes D,
Irakli M, Pankou C, et al. Seed yield, crude protein and
mineral nutrients of lentil genotypes evaluated across
diverse environments under organic and conventional
farming. Plants. 2022;11(23):3328.
doi:10.3390/PLANTS11233328.

Vashishat RK. Sustainability analysis of natural farming
and conventional farming food systems produce in different
agroclimatic zones of Himachal Pradesh [dissertation]. Dr.
Yashwant Singh Parmar University of Horticulture and
Forestry; 2025.

Verma KS, Shukla KM, Kumar A, Kumar P, Kumar S,
Gupta V. Performance of lentil (Lens culinaris) under
various organic and inorganic sources of nutrients under
sandy loam soil. International Journal of Research in
Agronomy. 2024;7(7):639-642.
d0i:10.33545/2618060X.2024.v7.i7h.1104.


https://www.agronomyjournals.com/

