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Abstract

ith increasing use of fertilizer and pesticides in the Indian farming system, and at many
w places in a very imbalanced manner, environment has been harmed. Soils are getting

acidic with low carbon content, ground water is getting polluted with high nitrate
content, and air is accumulating more nitrous oxide. In order to ensure sustainability of Indian
agriculture, the government has been trying to promote Zero Budget Natural Farming (ZBNF),
renamed as Bhartiya Prakritik Krishi Padhati (BPKP)'. It was mentioned in the 2019-20, 2020-
21 and 2022-23 Budget Speeches of the Hon’ble Finance Minister, Smt. Nirmala Sitharaman,
at 14t UN Convention to Combat Desertification (UNCCD) by PM Narendra Modi, NITI Aayog
and Economic Survey. However, the research questions for us are: what implication will be
scaling up of ZBNF at a national level have on the sustainability of the environment, the
productivity of major crops, the profitability of the farming community, and above all the
national food security? In this study, we attempt to answer these questions with robust empirical
analysis as well as field visits and focused group discussions with farmers.

Subhash Palekar, the man behind this formulation of ZBNF in India, specifies four essential
elements of ZBNF- Beejamrit, Jeevamrit, Acchadana, and Waaphasa, which essentially focus on
the rejuvenation of soil health. It claims that it can reduce the cost of cultivation, improve
yields, and thus make agriculture more efficient and sustainable while augmenting farmers’
incomes. Many political leaders and policy makers tend to agree to this viewpoint, as is clear
from their speeches in various fora. However, several reputed agri-scientists and farmer
organizations question these claims for their efficacy, and ask for proper scientific validation. In
fact, they give a counter viewpoint saying ZBNF does not augment farmers’ incomes
significantly, would adversely impact the yield of agricultural commodities, thereby harming
the country's food security system. Moreover, Sri Lanka’s agrarian crisis emanating from a
complete ban on import and usage of agrochemicals forewarns caution in adopting a nation-
wide organic farming practice. Hence, there is a dire need to evaluate the farming practice of
ZBNF before propagating it at a country level.

Andhra Pradesh has adopted ZBNF extensively, covering 7.5 lakh farmers and farm workers on
roughly 100,000 hectares of land; its vision is to convert the entire 80 lakh hectares of land in
Andhra Pradesh into natural farming by 2027. Other states like Himachal Pradesh are also
following a similar model. Most studies on ZBNF capture the experiences of the farmers across
Karnataka, Andhra Pradesh, and Maharashtra. Centre for Economic and Social Studies (CESS),
and Institute for Development Studies Andhra Pradesh (IDSAP), Hyderabad-based research
institutes, have conducted the assessment of ZBNF, analyzing the crop-cutting experiments for
yield and surveying farmers for qualitative parameters to judge the efficacy of farming practices
of ZBNF in Andhra Pradesh. Moreover, Indian Council of Agricultural Research (ICAR) has
recently completed its three-year-long experiment on different ZBNF treatments at four
locations across the country. Together, these two studies provide insights into the implications
of ZBNF on profitability, productivity, food security, and sustainability; and the precise agenda
of this paper is to uncover that.

""The study.uses the term ZBNF, as used by most other research studies
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The paper finds that the results of the CESS assessment for Andhra Pradesh are in complete
disagreement with ICAR-1IFSR’s trials. While CESS finds that in case of variety of crops, lower
cost of biological inputs suggested under ZBNF, yields of crops and farmers’ incomes have
improved, and so has the food and nutritional security of the farmers practicing ZBNF. But the
findings of ICAR-IIFSR agro-scientists, which is a government institute, suggest a 59 percent
decline in the wheat yields and a 32 percent decline in the basmati rice yield compared to
integrated crop management, adversely impacting the food supply. Further, ICAR-IIFSR also
show that the sustainability of the soil could also be at risk due to insufficient nitrogen supply
by the biological inputs prescribed under ZBNF. These contrary findings by CESS vis-a-vis ICAR-
IIFSR suggest the need for rigorous assessment of ZBNF farming practices before being
promoted as the preferred farming method at a national level. In addition, we also recommend
a direct benefit transfer in place of fertilizer subsidy being given in the form of highly subsidised
prices of fertilizers (especially urea, which carries almost 90 percent subsidy), irrespective of the
crop grown or the farming practice adopted. This is likely to lead to more balanced use of
fertilizers (N, P and K), as well as more optimal doses of fertilizers. Together, that will promote
more sustainable agriculture.
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Foreword

n the dynamic landscape of Indian agriculture, the pursuit of sustainability and enhanced
farmer well-being has become imperative. This comprehensive report delves into the
promising yet contentious realm of Natural Farming, particularly focusing on the Zero ‘
Budget Natural Farming (ZBNF) approach, now known as Bhartiya Prakritik Krishi Padhati
(BPKP). With a backdrop of concerns surrounding excessive fertilizer usage, environmental
impact, and fiscal challenges, the Government of India has championed organic farming
initiatives, prominently featuring ZBNF as a beacon of sustainable agriculture.

The report critically assesses ZBNF on four crucial parameters: its ability to promote sustainable
agriculture, impact on farmers’ net incomes, influence on crop productivity, and the potential
implications on national food security if scaled up by 2030. The study draws from two
substantial sources: field trials conducted by the Indian Institute of Farming Systems Research
(IIFSR) and a comprehensive field survey spanning all 13 districts of Andhra Pradesh conducted
by the Centre of Economic and Social Studies (CESS) and Institute for Development Studies
Andhra Pradesh (IDSAP).

As the report unfolds, it navigates through contrasting findings from these studies, revealing
divergent perspectives on ZBNF. While Andhra Pradesh emerges as a forerunner in adopting
ZBNF with encouraging results, the IIFSR study raises concerns about the sustainability and yield
potential of this farming method. The discrepancy in outcomes underscores the need for a
comprehensive and independent evaluation before considering widespread adoption.

In light of these findings, the report recommends caution and calls for a large-scale assessment
of ZBNF before advocating its broader implementation. Acknowledging the importance of
long-term evaluations, the report proposes an independent review in Andhra Pradesh by
experts of repute. Furthermore, it emphasizes the need for voluntary participation and suggests
refraining from state-funded initiatives until the efficacy of ZBNF is established through rigorous
testing.

The report also addresses the broader issue of fertilizer usage, advocating for a crop-neutral and
agriculture-practice-neutral approach to fertilizer subsidies. The proposed direct benefit transfer
to farmers’ bank accounts, coupled with market-driven fertilizer pricing, aims to foster judicious
fertilizer use while empowering farmers to choose practices aligning with their preferences and
the well-being of the environment. As we navigate the intricate terrain of sustainable
agriculture, this report serves as a timely contribution, urging stakeholders to tread carefully,
prioritize evidence-based decision-making, and foster a balanced approach that ensures the
resilience of Indian agriculture in the face of evolving challenges.

Deepak Mishra

Director & Chief Executive
ICRIER
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Executive Summary

hile India has become broadly self-sufficient in production of basic staples after the

green revolution, several fault lines have also emerged over the years. The fertilizer

consumption jumped from 4.3 million metric tonnes (MMT) in 1977-78 to 29.04
MMT in 2019-20; per hectare consumption has also increased from 24.9 kg to 144.9 kg over
the same period. In states like Punjab, Haryana, and Rajasthan, Nitrogen-Phosphorus-Potash
(N-P-K) application ratio is far from the recommended ratios. This excessive and imbalanced
application of fertilizers has adversely affected soil fertility, polluted ground water, and emitted
large amounts of nitrous oxide into the environment, raising overall greenhouse gas (GHG)
emissions. On top of this, the fertiliser subsidy bill to the Central government has crossed Rs 2
lakh crores. So, environmentally or fiscally, this is not a very healthy and sustainable situation
to be in.

It is against this backdrop; the Government of India has been encouraging organic farming and
other chemical-free approaches to agriculture via schemes like Rashtriya Krishi Vikas Yojana
(RKVY) and Paramparagat Krishi Vikas Yojana (PKVY). Zero Budget Natural Farming (ZBNF),
renamed Bhartiya Prakritik Krishi Padhati (BPKP), is a sub-scheme of PKVY since 2020-21 that
claims to raise the returns and yields of farmers without using chemicals and pesticides. BPKP
offers Rs. 12,200 per hectare as a financial support for forming clusters, certification of products,
residue analysis and handholding by training personnel for three years.

ZBNF has received attention from various politicians and policy makers. The Hon’ble Prime
Minister, Shri Narendra Modi, himself talked about this while addressing National Conclave on
Natural Farming 2021 and UN Convention to Combat Desertification (UNCCD). Nirmala
Sitharaman mentioned this in her budget speeches, and NITI Aayog, and Economic Survey,
have also expressed their interest in expanding the outreach of this farming method as an
instrument of achieving the objective of doubling farmers' incomes by 2022-23 and
simultaneously promoting sustainable agriculture. Budget 2022-23 proposed a 5 km wide
natural farming corridor around the Ganga River banks. Madhya Pradesh government is giving
monetary support for rearing indigenous cows and NITl Aayog is designing an action plan to
fully harness the potential of cows and improve the economic viability of gaushalas. While India
stresses promoting ZBNF at a national level, countries like Sri Lanka have faced negative
economic consequences of announcing organic agriculture as a national farming strategy.

Against this backdrop, this paper assesses the farming method on four parameters: (a) does it
promote sustainable agriculture as it claims? (b) does it raise farmers’ net incomes on a per
hectare basis? (c) does it improve the productivity of crops? and finally, (d) if scaled up at an
all-India level, say by 2030, what implications it may have on national food security? The study
does not conduct a full-fledged survey but analyses and juxtaposes the two comprehensive
studies conducted on ZBNF. One is field trials conducted by the scientists of the Indian Institute
of Farming Systems Research (lIFSR) — an institute affiliated with the Indian Council of
Agricultural Research (ICAR), apex scientific body of Government of India on agriculture. The
other is a field survey covering all 13 districts of Andhra Pradesh — the frontrunner in
implementing ZBNF among all states — by two reputed research institutes of Andhra Pradesh -

13| ZeromBmndget Natural Farming
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Centre of Economic and Social Studies (CESS) and Institute for Development Studies Andhra
Pradesh (IDSAP). ICAR-IIFSR tested the ZBNF concoctions in a controlled environment and
compared the outcomes with Integrated Crop Management (ICM). ICM is a close proxy of
conventional agriculture practices in a controlled environment. CESS-IDSAP analyzed crop
cutting experiments for yields and conducted household surveys to compare returns and
sustainability of ZBNF and non-ZBNF practices. Besides, the study also incorporates the insights
gathered from field visits, interaction with key stakeholders like farmers, scientists, and
government officials associated with the propagation of ZBNF.

Natural Farming, as the name suggests, is farming with nature without the use of modern tools
and technology (like machinery, genetically modified seeds, soil testing). It works on the
principle that soil has all the nutrients essential for plant growth. According to this technique,
plants obtain 98-98.5 percent of nutrition from air, water, and sun, and the remaining 1.5
percent from the soil. The system, therefore, can sustain and flourish even without nutrient
supplementation, just like a forest ecosystem. Some essential elements of natural farming are
maintaining live crop cover throughout the year, growing 15-20 diverse crops, intercropping,
5-layered cropping, indigenous seeds, and minimal intervention. The transformation is slow,
but bio-stimulants catalyze the transition. These bio-stimulants or Palekar’s four wheels of ZBNF
(Beejamrita (seed- microbial coating), Jeewamrita (soil-microbial coating), Waaphasa (soil
aeration), and Acchadana (mulching)) are formulations prepared from naturally available inputs
like cow dung, cow urine from indigenous cows, jaggery, and gram flour. In addition,
formulations to prevent pest and weed attacks (Agniastra, Brahmastra, and Neemstra) are
prepared with some extra inputs like chillies, garlic, neem, and tobacco.

Several states are adopting variants of ZBNF; the study uses the common term ZBNF for these
natural farming methods. Andhra Pradesh is a forerunner in adopting ZBNF. The state had been
attempting sustainable agriculture practices for a long time. In 2004, it started a programme
called Community Managed Sustainable Agriculture (CMSA), also a zero-chemical approach,
but ultimately switched to ZBNF (known as Community Managed Natural Farming in the state)
in 2016. As of 2021, 100,000 hectares of land are under natural farming; the number of farmers
has significantly increased from 40 thousand farmers in 2016-17 to 7.5 lakh farm workers and
farmers in 2020-21; the state has targeted to bring the entire agricultural land under natural
farming by 2027. Himachal Pradesh, following the footsteps of Andhra Pradesh, started a
natural farming programme in 2018. Karnataka has initiated the implementation of ZBNF in 10
Agro-climatic zones. Haryana has taken up ZBNF in 80 acres of land at Gurukul in Kurukshetra,
while Kerala plans to experiment with ZBNF. However, being an unproven method, many
scientists and farmer group leaders are showing their reservation. They claim that it lacks
scientific rigor. Apprehensions are that the nationwide implementation of ZBNF, without
rigorous tests by reputed scientific organisations for its credibility can pose a yield-driven risk to
national food security.

Rythu Sadhikaran Samstha (RySS), the implementing agency of ZBNF in Andhra Pradesh, has
assigned two research institutes — CESS and IDSAP — to make regular independent assessments
of the status of natural farming. CESS conducted the assessment for two seasons (Kharif and
Rabi 2018-19); IDSAP continued it for the next two seasons (Kharif and Rabi 2019-20). The
findings for six main crops of the state (paddy, groundnut, cotton, Bengal gram, black gram,
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and maize) suggested low expenditure on biological inputs and lower paid-out costs for the

ZBNF farmers in comparison to non-ZBNF farmers. The expenditure on inputs for ZBNF

practitioners was 3.54 percent to 74.63 percent lower than the non-ZBNF practitioners, and

the paid-out costs were 9.08 percent to 35.97 percent lower than non-ZBNF, for a majority of

ZBNF crops, indicating the scope of higher savings in the ZBNF method. Interestingly, the yield

was also higher in most ZBNF crops than the non-ZBNF crops, ranging between 0.94 to 23.4 ‘
percent. The cost-saving due to biological inputs was so much that the ultimate returns were

positive for all ZBNF farmers even when the yields were not as high as non-ZBNF farmers.

The findings of ICAR-IIFSR are in complete contrast with the CESS-IDSAP results. ICAR-1IFSR
tested ZBNF concoctions over basmati rice-wheat cropping system at four locations - Pantnagar
(Uttarakhand), Ludhiana (Punjab), Kurukshetra (Haryana), and Modipuram (Uttar Pradesh) for
three years (Rabi 2017 to Kharif 2020). The study revealed that despite the low input cost,
returns for ZBNF farmers could not improve due to low yields under the ZBNF system. The
rice had 22.6 percent and wheat had 18.2 percent lower cost of cultivation in ZBNF than ICM;
the returns fetched were also 58 percent lower in ZBNF. The yield outcomes for Basmati were
37 percent and for wheat were 53.9 percent lower than ICM after the second year. The study
also predicted a 32 percent decline in Basmati rice yields and a 59 percent decline in wheat
yields from the current levels if ZBNF is adopted at a large scale.

To analyze the possible impact on future food security if ZBNF expands at various scales, we
have taken the ICAR-IIFSR as a base. This is because ICAR-IIFSR is a government institute under
the aegis of ICAR. From the estimates of yield reduction of 59 percent for wheat and 32 percent
for Basmati rice as stated by ICAR-IIFSR, we have estimated an impact on production from
ZBNF based probable scale of adoption at 30 percent, 50 percent, and 100 percent of the
grossed cropped areas and compared the decline in production with the output conventional
farming method. The simulation suggests that the wheat production decline with ZBNF
methods, compared to the conventional method, can be 17.7 percent if 30 percent of the net
sown area is covered under ZBNF, 29.5 percent in the case of 50 percent area, and 59 percent
in case of complete conversion to ZBNF. In case of basmati rice, the reduction in production is
relatively lower— 9.7 percent, 16.1 percent, and 32.2 percent in 30 percent, 50 percent, and
100 percent ZBNF scenarios, respectively. This sharp fall in output because of ZBNF inputs
should be a cause of concern for the government as the country tries to meet the rising demand
for food by 2030.

The findings related to the sustainability question in the two studies are also conflicting. IDSAP,
for its 2019-20 study, interviewed a panel of 260 farmers that were taken in the 2018-19 study
to gather inputs on their crop experience. It found that most farmers indicated an improvement
in crop weights, resilience to weather changes, and improvement in soil quality. On the other
hand, the ICAR-IIFSR findings from the field trials suggested that the soil carbon content of the
ZBNF field was lower than the ICM and was just as good as the control field (control field is
the one where no inputs are added). Moreover, the ZBNF concoctions could meet only 39.51
percent of nitrogen requirements of the plant, and this could reach close to only 70 percent
with an addition of inputs like farm-yard manure and Azolla, added by most ZBNF farmers.
The scientists indicate that this nitrogen content is insufficient for healthy plant growth and thus
poses. a challenge to the sustainability of the environment.
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In conclusion, as the outcomes of two quite reliable sources indicate wide divergence, we
recommend a large-scale assessment of the farming method prior to recommending it for wider
adoption in the country. We also suggest an independent evaluation in Andhra Pradesh to
verify their claims by a team of independent experts of repute. Further, we recommend the
need for long term assessments before concluding about the impact of natural farming. ICAR-
IIFSR has already initiated a programme to test the complete package suggested in ZBNF from
Kharif 2020. Moreover, we believe that the practice is admissible as long as it is voluntary and
not state-funded. In addition, to avoid excessive and disproportionate application of fertilizers,
the study recommends making fertilizer subsidy crop-neutral and agriculture-practice neutral.
We find that based on the current budgetary allocation of the government, a direct benefit
transfer of Rs. 5000 to Rs 10,000 per hectare to their bank accounts, and setting fertilizers free
to be determined by market forces, will ensure judicious use of fertilizers by the farmers, and
give them the freedom to choose any agriculture practice s/he deems beneficial.

16| Zero Budget Natural Farming




Introduction



ndia has achieved self-sufficiency in essential agricultural commodities, especially staples, in

the last couple of decades. This success is primarily because of green (cereals), white (milk);

and blue (fisheries) revolutions, initiated through successive government-supported
interventions. The production of foodgrains has increased significantly in the last few decades,
especially since the launch of the green revolution in the 1960s; the use of chemical fertilizers ‘
(containing nitrogen, phosphorus, and potassium) has also increased correspondingly. From a
total fertilizer consumption of 4.3 million metric tonnes (MMT) and per hectare usage of 24.9
kg in 1977 (Gulati & Banerjee, Rejuvenating Indian Fertilizer Sector, 2019), the consumption
was 29.04 MMT; per hectare usage stood at 144.9 kg by 2019-20 (FAl, 2020). Further, the
usage of fertilizers (N, P, and K), too, has been highly unbalanced with much higher doses of N
compared to recommendations for optimal combinations of N, P, and K, adversely impacting
soil fertility.

The country faces several challenges on agri-front: it has to feed 18 percent of the global
population and 15 percent of the global livestock with just 2.5 percent of the global
geographical area (Bhattacharya, et al., 2015); 30 percent of the land is degraded and about
half the cultivated area is rain-fed (Venkateswarlu & Prasad, 2012) (Gulati and Juneja, 2021)For
long, the country’s agricultural strategy remained production and food security oriented; the
need of raising farmers’ income was not explicitly recognized (Jadhav, 2021). However, looking
at small holding size of most of the farmers (86 percent are below 2 ha) and their low levels of
income, government took many initiatives with a view to double farmers’ income by 2022-23.

The government is encouraging various farming systems that entail less and judicious use of
chemical fertilizer and pesticides and at the same time, help achieving the objective of doubling
farmers’ income. Many farmers worldwide have blamed contemporary scientific agriculture
relying on external chemical inputs for environmental degradation, climate change, and
biodiversity loss. Several small groups across the globe are experimenting with alternative
farming methods and have also started looking at ancient farming practices for guidance. The
ZBNF is one such farming method that has gained significant attention. First practiced by a
Japanese farmer and philosopher, Masanobu Fukuoka, on his family farm on the island of
Shikoku, it is being promoted by an agriculturist in Maharashtra - Subhash Palekar for last many
years. However, the practice makes several untested claims for which it is highly debated
amongst policymakers, scientists, and other stakeholders for its efficacy and scientific validation.

PM Modi in his address to National Conclave on Natural Farming 2021, said, “We need to take
agriculture out of the chemical lab and connect it with nature’s lab” (TOIl, 2021). There is an
emphasis on switching from chemical-farming practices to natural farming methods. Despite the
lack of information and scientific assessment of ZBNF, the Economic Survey (2021-22, 2018-
19), Nirmala Sitharaman in three out of four budget speeches (Jain, 2022) and NIT| Aayog have
shown keen interest in expanding the footprint of ZBNF across the country. The Budget 2022-
23 indicated the promotion of a five-kilometer-wide natural farming corridors, accounting for
an estimated area of 1.5 million hectares (Sharma B. R., 2022), on the banks of river Ganges.
As India has the largest bovine population globally, NITI Aayog is eyeing the overhaul of the
gaushala economy to be more remunerative, economically viable and less detrimental for
farmers (PTI, 2022). The idea is to generate revenue from cattle by-products other than milk;

1
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for instance, cattle urine and dung find uses in the preparation of organic fertilizers, herbal
products, and pharma, and to take stray cattle off the roads (Sharma Y. S., 2022). A Niti Aayog
task force in its report titled ‘production and promotion of organic and bio-fertilizers with
special focus on improving economic viability of Gaushalas’ (released on March 10, 2023) has
recommended exploring possibility of integrating chemical fertilizers with cow dung and cow
urine based organic fertilizers. Considering the importance of indigenous cattle in natural ‘
farming, the government of Madhya Pradesh has set up cattle shelters and cattle sanctuaries for
the cattle population. It is primarily incentivizing desi-cattle rearing by giving Rs. 900 per month
and thus, Rs. 10,800 per year to the farmer rearing at least one desi-cattle (India.com Business
Desk, 2022). Various states governments are also promoting ZBNF or its variants like
Community Managed Natural Farming in Andhra Pradesh, as a means of rejuvenating Indian
agriculture and raising farmer incomes.

On the other edge of the spectrum are the countries which have suffered the consequences of
attempting organic farming in the entire nation. Sri Lanka is a case in point, undergoing a severe
economic crisis after a bold move to turn completely organic. It is well known that organic
farming yields are 19 to 25 percent lower than chemical farming (Nulkar, 2021), and feeding a
large population relying solely on organic farming is challenging. Yet, the country banned the
import of all the pesticides and chemical fertilizers on 29th April 2021 (Pandey, 2021) and
coerced all the 2 million farmers (Nordhaus & Shah, 2022) to turn organic, putting the food
security of the nation at risk. The result was soaring inflating, falling Sri Lankan currency and
mass public unrest. In this context, the study attempts to analyze the impact and implications
of this natural farming method on Indian agriculture. The objective is to examine the viability
of ZBNF from the farmers,” the country’s environmental sustainability, and food security
perspective by analyzing the possible consequences of adopting such farming methods on
India’s agricultural production system.

The study has objectively looked at ZBNF from two perspectives — first, the form practiced in
Andhra Pradesh, where the government has allocated huge resources to extend support to
farmers to smoothly transition into the practice and second, the scientific experiments
conducted by Indian Council of Agricultural Research (ICAR) affiliated Indian Institute of
Farming Systems Research (IIFSR) in Modipuram, Uttar Pradesh. Centre for Economic and Social
Studies (CESS) and Institute for Development Studies Andhra Pradesh (IDSAP) have been the
evaluators of the practice since its inception; assessing it for the last five agricultural seasons
(Vijaykumar, 2021). Meanwhile, IIFSR was also carrying out an assessment of ZBNF in a
scientifically controlled environment for the last three years (2017-2020), at four locations, on
Basmati Rice-Wheat cropping system.

1.1  Methodology

The report combined the inputs from field visits, discussions with stakeholders like farmers,
scientists, farmer group leaders, key government officials associated with the propagation of
ZBNF, and secondary literature. Further, it has also utilized relevant government documents
from Lok Sabha, Press Information Bureau, letters exchanged between T. Vijay Kumar and the
Andhra Pradesh Government from the website, and documents of communication between
from National Academy of Agricultural Sciences and Prime Minister Narendra Modi.
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Following secondary data sources from both government and international databases have
been used:

> Online open sources of data from international organizations like the Food and Agriculture
Organisation (FAO) and the International Centre for Research in Semi-Arid Tropics
(ICRISAT)

» Open-source data from the National Academy of Agricultural Sciences (NAAS), Economic

Survey (2018-19), and the union budget speech of Sitharaman.

Ministry of Agriculture and Farmers Welfare

Data informally shared by the ICAR-IIFSR, Modipuram, an institute affiliated to Indian

Council for Agricultural Research (ICAR)

CESS and IDSAP assessments of Andhra Pradesh Community Managed Natural Farming.

Y VYV

Y

Table 1.1: List of field visits conducted

ICAR-1IFSR, Interactions with scientist who are conducting field
Modipuram trials on ZBNF and visit to field for seeing the
standing crops

Fields in Somnath, Interactions and field visits to farmers who have
Gir, Amreli districts adopted ZBNF methods

Fields in Nagpur, Visits to farms which follow ZBNF, research field
Amaravathi, and of Panjabrao Deshmukh Krishi Vidyapeeth, Akola
Akola districts and interactions with farmers, groups such as

Shetkari Sanghathana as well as the scientists and
Vice Chancellor of the Vidyapeeth

The study is organized into six broad sections. After looking at the backdrop of the study and
methodology in the Section 1, Section 2 gives a broad overview of ZBNF in the country. It
delves into the details of ZBNF, its evolution in India, its purpose, and the key elements of the
farming method. The section also provides a background of government’s efforts towards
promoting chemical-free methods of farming. Section 3 discusses the status of ZBNF
implementation across different states. Section 4 presents the outlook of different stakeholders,
including the farmers, farmers groups, and the scientific community, on this natural farming
method. It also discusses the farmer experiences gathered from the state visits. Section 5
examines ZBNF as an agricultural system, from the point of view of environmental
sustainability, profitability for farmers, the productivity of crops, and national food security by
juxtaposing the methodologies and findings of two critical studies on ZBNF, one by the CESS
and IDSAP, and the other by ICAR-IIFSR. Section 6 presents conclusions and policy
recommendations based on the research and from the field visits, and interactions with key
stakeholders.
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2.1 Evolution of ZBNF in India

ndia’s foodgrains production rose by more than six times (from 50.8 million tonnes (MT)

in 1950-51 to 323.55.65 MT in 2022-23 (DES, 2021) but, the share of agriculture sector in

national income has fallen from 18.2 percent in 2014-15 to 16.5 percent in 2019-20 (Gol,
2020); the issues associated with malnutrition, poverty and hunger continue to remain an area ‘
of concern. Around 78 percent of groundwater extracted is used for irrigation as per CWC, and
as per FAO, this figure stands at 89 percent, and crops such as paddy and sugarcane consume
more than 60 percent of irrigation water. Despite an expansion in the irrigation facility, a
substantial area (almost half) that is cultivated still depends on the monsoon rains for growing
their crops. As a result, climate change resulting in extreme weather, heat, and rainfall, all pose
enormous challenges for the Indian agriculture and allied sector. The risks are likely to
accentuate at multiple levels, including crop or livestock, farm or cropping system, and food
system due to the climatic variations and extreme weather events.

Since 86 percent of holdings are small (less than 2 ha), income of most farmers remains low,
especially those growing staples for subsistence. To tackle the climate and the livelihood
challenge in agriculture, a natural farming technique, ZBNF is being promoted to improve soil
quality, water use efficiency, and soil fertility. The ‘zero budget’ farming is being considered as
a way to reduce reliance on loans for modern inputs and drastically cut production costs. This
may help reduce the debt burden, but the ZBNF is extremely labour demanding. The Economic
Survey refers to ‘zero budget’ as no use of credit and external inputs and ‘natural farming’ as
farming with nature without applying chemical fertilizers (Gol, 2019). However, it is debatable,
since economically speaking, it is impossible to produce without inputs; even freely available
inputs like rainwater and deployed family labour also have an opportunity cost (Das, 2019).
The actual practitioners in several states as well as the propagator Palekar opine that 'Zero
budget' is not about external costs but the compensation of the expense on the main crop
through ancillary income obtained through farm diversifying activities like intercropping,
instead of business-as-usual monoculture. (Khadse & Rosset, Zero Budget Natural Farming in
India - from Inception to Institutionalisation, 2019). This school of thought puts the blame on
modern chemical-based agriculture not only for adverse environmental impact but also for
farmers’ debt burden and thereby their suicides. We do not get into this issue of suicides as that
is much more complex issue and needs a separate paper. There is ample evidence to prove that
as percentage of population engaged in farming, farmer suicides are not out of line with suicides
occurring in urban areas, including student groups, etc. So, putting the entire blame of farmer’s
suicides on modern agriculture, in our view, is a misplaced notion.

Andhra Pradesh has about 6 million farmers in agriculture, which contributes about 34 percent
of the state GDP. It has one of the highest fertilizer and electricity consumption on a per capita
basis and most of the farmers take credit for agriculture and other operations. At any point of
time, 90 percent of agricultural households would show outstanding loans (debt) against them
(Veluguri, et al., 2021). In 2004, the state started an organic farming programme called
Community Managed Sustainable Agriculture (CMSA) but switched to state-funded ZBNF as an
ecologically sound alternative to the previous heavy-input conventional agriculture in 2016
(Saldhana, 2018); states like Himachal Pradesh emulated the shift in 2018. Despite its numerous
names. such as Climate Resilient Natural Farming, Climate Resilient Zero Budget Natural
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Farming, and Community Managed Natural Farming, it is not very different from the ZBNF
propagated by Subhash Palekar. The prime point of differentiation is additional innovations in
the latter that are against the principles suggested by Subhash Palekar, such as the use of NADEP
compost, pre-monsoon dry sowing, vermicomposting (Veluguri, et al., 2021), farmyard
manure, and machinery (CESS, 2019).

Nonetheless, both practices entail giving up chemical fertilizers, pesticides, and other foreign
inputs (Saldhana, 2018). This paper uses the term ZBNF for both these natural farming variants,
as done in most studies.

The concept of ZBNF got a boost, for the first time from Rajiv Kumar, former Vice Chairman,
NITI Aayog. According to him, the ZBNF practices enrich the soil with humus which in turn
fuels the soil with microorganisms, enhancing the crop productivity, carbon sequestration,
water availability, and the biodiversity of the region. He also believes that this method can help
in the diversification of farmers’ risks, contribute in cost reduction while enhancing the food
security of the farmers and the nutrient security of all citizens (Kumar R. , 2019). Later, the
practice has been promoted by several government officials, on various occasions. While
referring to the concept (ZBNF), Sitharaman in her Union Budget (2019-20) speech (MoF, July
5, 2019) said,

“We shall go back to basics on one count: Zero Budget Farming. We need to replicate
this innovative model through which in a few States farmers are already being trained
in this practice. Steps such as this can help in doubling our farmers’ income in time for
our 75 year of independence,”

In her 2022-23 budget speech, she put forward the idea of natural farming corridors along the
banks of the river Ganges in Uttar Pradesh (Gol, 2022). 2020-21 budget speech, she referred
to inclusion of ZBNF as part of promoting integrated farming systems in rain fed areas (MoF,
Feb 1, 2020). The Economic Survey of 2018-19 also explained its positive ecological impact by
enhancing soil fertility, and reducing water usage. (Govt. should stop promoting zero budget
natural farming pending proof: scientists, 2019). Moreover, PM Modi has also been advancing
ZBNF as India’s strategy on various international platforms like the UNCCD (ibid, (The Wire
Staff, 2019)). These references have been triggering a debate about the scientific and economic
viability and sustainability of ZBNF.

Given the emphasis on natural farming and only the need for a suggested package for providing

an appropriate environment to the soil for microbial activity, we now look at what drives such
a method of farming propagated by Subhash Palekar.

23| ZerosBmdget Natural Farming

1



2.2 Key elements of ZBNF

There are some universal principles to natural farming, other than no use of synthetic inputs =

15-20 diverse crops natural farming involves maintaining a crop cover with living root all-round

the year; minimal intervention; use of indigenous seeds; integration of animals via their dung

or urine; encouraging diversity of organic residues; pest management only through good ‘
agronomic practices and no use of pesticides or herbicides (Vijaykumar, 2021). Other than that,

India is endowed with naturally available inputs that can be used to prepare bio-stimulants to

expedite the pace of transition to natural farming (ibid).

According to the natural farming proponents, the method needs no inputs (farmyard manure,
organic or chemical) (Raghuram). Air, water, and sun provide 98-98.5 percent of plant
nutrients, and the remaining 1.5 percent from the soil are available free of cost (DoA, H.P.,
n.d.). Several naturally-prepared concoctions can be added to provide the soil with the
environment for activating the soil biota for its independent sustenance.

Palekar calls these concoctions, the “four wheels of ZBNF”: Beejamrit, Jeevamrit, Mulching and
Waaphasa. Beejamrit is the microbial coating of seeds with formulations of cow urine and cow
dung. Jeevamrit is the enhancement of soil microbes using an inoculum of cow dung, cow urine,
and jaggery. Mulching is the covering of soil with crops or crop residues. Waaphasa is the
building up of soil humus to increase soil aeration. In addition, ZBNF includes three methods
of insect and pest management: Agniastra, Brahmastra and Neemastra (all different
preparations using cow urine, cow dung, tobacco, fruits, green chilli, garlic, and neem).

Stage l: Begjamrit: prepared using cow dung liquids comprising of local cow dung, local cow
urine, lime, and undisturbed chemical free soil. Seed is soaked in this solution before sowing.
Required quantity: Wheat (100 kg per hectare) & Basmati rice (15-20 kg per hectare)

Stage ll: Jeevamrit: water (200 lit), fresh cow dung (10 kg), cow urine (5-10 lit), Jaggery (2 kg),
pulse flour/ besan (2 kg) & soil from same farm (100-150 kg). These materials are mixed in a
plastic drum and it is ready on the 8t day. It is applied @500 litres/ hectare twice in a month
through irrigation water.

Stage lll: Ghanjeevamrit is a soil nutrient (100 kg desi dried cow dung, 2 kg jaggery, 2 kg besan
(pulse flour), 5 litres desi cow urine, and 250 g forest soil) @250 kg/hectare.

Stage IV: Agniastra & Brahmastra (insecticide management made from desi cow urine, neem
leaves, chilli, tobacco)

Stage V: Acchadana (soil, straw, and live mulch) & Waaphasa (encouraging both air and water
molecules present in the soil through reducing irrigation, irrigating only at noon and in alternate
furrows)

In Andhra Pradesh, in addition to Beejamrit (microbial seed coating) and Ghanajeevamrit (soil
microbial enhancer), Dravajeevamrit (liquid soil microbial enhancer) is used as per the crop
requirements and the location (Vijaykumar, 2021). Pest management involves good
agronomical practices and bio-inoculants called Kashayams, also prepared from locally available
ingredients (ibid).

Other critical elements of ZBNF include:

1
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- Intercropping — The practice of growing monocot and dicot crops on the same field
compensates for the cost incurred on the main crop (Mishra, 2018), ensuring a regular
flow of income for the farmers. States also follow ZBNF recommended practices like 5-
layered farming to replicate forest-like ecosystems.

- Contours and bunds — To preserve rainwater, Palekar recommends the construction of ‘
the contours and bunds.

- Local speciesof earthworms — Palekar opposes the use of vermicompost. ZBNF supports
the revival of local deep soil earthworms through increased organic matter.

- Cowdung- ZBNF revolves around Desi cow; dung from the Bos-indicus (humped cow/
desi) is considered most beneficial and has the highest concentrations of micro-organisms
as compared to European breed of cows such as Holstein.

Palekar equates farming with forest ecosystem; he emphasizes the need to reinvigorate the soil
ecosystem that chemical-based farming has annihilated. Therefore, the ZBNF package designed
strictly opposes previous practices like organic farming, the use of Genetically Modified seeds
(GMOs) to enhance the nutrient value of the crop (Climate Resilient Zero Budget Natural
Farming (CRZBNF) Is this 'Exclusivity' & Nomenclature justified in a Government Scheme, 2018)
and soil testing.

2.3 National efforts towards Chemical-free agriculture

The government of India has been encouraging organic farming in the country through
dedicated schemes like Paramparagat Krishi Vikas Yojana (PKVY) and Mission Organic Value
Chain Development for North Eastern Region (MOVCDNER) since 2015-16. Under PKVY, states
are given flexibility to adopt any model of organic farming. Natural farming was added to
PKVY in 2018 (PIB, 2018). ZBNF has been renamed as Bhartiya Prakritik Krishi Padhati (BPKP)2,
a sub scheme of PKVY since 2020-21. These schemes aim to promote cluster or Farmers
Producer Organization (FPO) based chemical-free low input cost sustainable organic farming
and support farmers from organic inputs production, procurement to market linkages. Steps
have been initiated promoting organic inputs - bio-fertilizers, bio-pesticides, vermicompost,
botanical extracts etc. through assistance and incentives.

Under PKVY, an assistance of Rs.50,000 per hectare for three years is provided, out of which
Rs. 31,000 (61 percent) is given as Direct Benefit Transfer (DBT for inputs (like bio-fertilizers,
bio-pesticides, vermicompost, botanical extracts etc.), production/ procurement, and post-
harvest infrastructure. Since 2020-21, Under MOVCDNER, the farmers are assisted with Rs
7,500 per hectare for three years for on-farm and off-farm organic inputs, production, and
procurement. From 2020-21 onwards, ZBNF is being implemented as a sub-scheme of PKVY to
promote the traditional farming techniques among the small and marginal farmers (MoAFW,
2021). Under this, a financial assistance of Rs. 12,200 per hectare is given for three years as a
means of building capacity, training, residue analysis, and providing certification and promoting
cluster formation (ibid).

2 This,paper follows a common terminology ZBNF instead of BPKP, in line with the current literature
on natural farming.
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The National Programme for Organic Production (NPOP) - a joint initiative by:the
and agriculture ministries, has developed an organic certification concept through optimum
of inputs and ensures versatile crop rotation with legumes and appropriate coverage of the soil
during the year of production with diverse plant species. NPOP recommends that fertilization
management should minimize nutrient losses. Weeds, pests, and diseases should be controlled
by a number of preventive cultural techniques which limit their development, e.g., suitable
rotations, green manures, a balanced fertilizing programme, early and pre-drilling seedbed
preparations, mulching, mechanical control, and the disturbance of pest development cycles.
The natural enemies of pests and diseases should be protected and encouraged through proper
habitat management of hedges, nesting sites, etc.

As a result of these efforts, total area under organic farming across the country is now around
2.78 million hectares (MH). Madhya Pradesh has 0.76 MH areas under organic cultivation,
which is over 27 percent of India’s total organic cultivation. Madhya Pradesh along with
Rajasthan and Maharashtra, account for about half area under organic cultivation (Khurana &
Kumar, 2020). Natural farming is also steadily spreading across the country. A recent estimate
for the area covered under natural farming suggests that the farming practice is being carried
out on 4.09 lakh hectare of area, and an amount of Rs. 4,980.99 lakh has been released by the
states in total (MoAFW/, 2021). The state-wise details of the area covered under ZBNF and the
funding released for the same suggest that Andhra Pradesh is a front runner in ZBNF
implementation and has brought about greatest area under ZBNF while releasing lesser funding
as compared to many other states (Table 2.1).

Table 2.1: State-wise details of the spread of ZBNF

- 9047 1.1 7.50 1562.4 0.48
'Chhattisgarh | 5558 85 1.53 13.53 1102.4 1.23
'Kerala | 2584 84 3.25 13.37 666.0 2.01
‘P 813 12 1.48 2.86 256.9 1.1
‘Jharkhand | 4367 3.4 0.08 0.54 394.2 0.14
‘Odisha | 6690 24 0.36 3.82 1683.0 0.23
- 17231 99 0.57 7.88 1810.8 0.43
Tamil Nadu =~ 8110 2 0.02 0.32 1395.0 0.02

Source: *Economic Survey 2021-22, Standing committee on agriculture, #17th Lok Sabha, Demand for
Grants (2020-21), 9" report Ministry of Agriculture

As.Table 2 shows, ZBNF is spreading across states, with the area under the natural farming
ing between 100 thousand ha in AP and 2 thousand ha in Tamil Nadu. However, the share
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of ZBNF in a total agricultural area is minuscule; Chhattisgarh has the largest share of cultivable
land under ZBNF (1.53 percent), and Tamil Nadu has the least (0.02 percent). Moreover, the
percentage of ZBNF in the total amount released under the income support schemes like PKVY
and RKVY is also minute. A probable explanation could be that it is still in its initial phases and
is one of many options available to states to move to adopt chemical-free agriculture. Another
cause could be the skepticism in the scientific and farming community concerning the scientific
validity and outcomes of ZBNF, as will be discussed in Section 4.
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far. Andhra Pradesh government has been promoting ZBNF through its implementing
agency - Rythu Sadhikaran Samstha (RySS). Several states have initiated measures on
ZBNF under Rashtriya Krishi Vikas Yojana (RKVY) & PKVY (MoAFW, 2019). Karnataka has ‘

There has not been any official data on state-wise number of farmers following ZBNF so

started a pilot implementation of ZBNF in an area of 2000 hectares through the efforts of state
agricultural and horticultural universities in each of its 10 Agro—climatic zones (PIB, 2019). The
institutions are conducting scientific field trials and demonstrations on an Operational Research
Project mode (MoAFW/, 2019). Himachal Pradesh took up ZBNF in their State through scheme
‘Prakritik Kheti Khushal Kisar® in the May of 2018 (ibid). The number of farmers and area has
increased significantly from 2,669 farmers in 357 hectares in 2018-19 to 19,936 farmers in 1,155-
hectare area in 2019-20 and 11,670 farmers in 6377 farming in hectare of land as of March
2021 (Gupta, Pradhan, Jain, & Patel, 2021). Haryana has taken ZBNF on 80 acres land at
Gurukul, District Kurukshetra and Kerala is under the planning stage of taking up ZBNF,
currently focusing on attracting farmer interest through various workshops, training, awareness
programmes (MoAFW, 2019). Now the study takes a close look at the progress of ZBNF across
different states.

Andhra Pradesh:

The state government introduced ZBNF under the name Climate-Resilient Zero-Budget Natural
Farming (CRZBNF) in Kharif 2016 as an alternative to chemical-based and capital-intensive
agriculture, through RySS. The main objective of the ZBNF was to make agriculture
economically viable, agrarian livelihoods profitable, and thereby reduce agrarian distress
through cost reduction and sustainable agricultural practices that are climate-resilient.

With the agenda of reducing the cost of cultivation, enhancing soil fertility, yields, reducing
risks, and protecting farmers from uncertainties of climate change, the Andhra Pradesh
government rolled out a plan to become the country’s first state to practice 100 percent natural
farming by 2024, bringing 60 lakhs farmers and covering the entire agricultural area under the
farming practice. The state is now targeting the conversion of the entire 80 lakh hectares of
land to natural farming by 2027.

The number of farmers practicing natural farming has increased from merely 40,656 farmers in
2016-17 to 7.5 lakh farmers and farm workers (Vijaykumar, 2021) covering 100,000 hectares
of land, in 2020-21 (MoAFW, 2021) (Figure 3.1). By 2020-21, 28 percent of all villages and 10
percent of all farmers were enrolled under the programme rising from 22 percent villages and
9 percent of farmers in 2019-20 (Vijaykumar, 2021); the government’s target for 2021-22 is
coverage of 1.1 million farmers and farm workers.

T. Vijaykumar, the man behind several agro-ecology programs in Andhra Pradesh, including
ZBNF, provides an estimate of Rs. 15,000 per farmer for eight years to cover the entire state
by 2027, of which 77 percent (Rs. 11,600) of the amount is for capacity-building support, and
the remaining is for establishing community institutions, quality assurance and PGS certification,
monitoring, and tracking, apart from some technical support, and overall programme
management at the different levels of the state (Vijaykumar, 2021) US$ 250 million had been
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raised for funding till 2024, of which 90 million euros was a loan from the German ank;

Azim Premji Foundation also earmarked a grant of US$ 16 million upto 2021 (ibid).

Figure 3.1: Trend of number of farmers under Natural Farming Programme in Andhra Pradesh
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The earlier government led by Chief Minister Chandrababu Naidu, envisaged the expansion of
ZBNF on a larger scale. Since the new Chief Minister Y. S. Jaganmohan Reddy took over, the
outreach programme for ZBNF has slowed down. The state government’s allocation towards
CRZBNF has not been significant, keeping in mind the need for expansion (Refer Table 3.1
below).

Table 3.1: Andhra Pradesh government’s allocation towards CRZBNF / ZBNF

Rs. 5 crores
Rs. 20 crores
Rs. 100 crores
Rs. 90 crores
Rs. 90 crores
Source: AP budget documents, www.apfinance.gov.in

In January 2020, Andhra Pradesh signed a memorandum of understanding (MoU) with German
state-owned development bank KfW to encourage ZBNF in the state (Staff Reporter, 2020). In
the next five years, the state government has earmarked Rs 1,015 crore for popularizing ZBNF
in 600 villages (ibid). For the fiscal year 2020-21, Rs 90 crore was earmarked for the ZBNF

programme.

30|Zero Budget Natural Farming

. T


http://www.apfinance.gov.in/

Himachal Pradesh:

The state government had announced ‘Prakritik Kheti Khushhal Kisan Yojna’ in March 2018
after senior officials from the state government had made a ‘on-farm’ visit to Kurukshetra to
study ZBNF concept in Gurukul farm, a private farm which has adopted the farm practice since
last many years. The focus of the programme was to enhance farm income in harmony with
nature by adopting low-cost climate resilient Subhash Palekar Natural Farming System. In 2017,
around 20 percent samples of various fruits and vegetables in the state found as ‘toxic’ with
pesticides residue of more than prescribed limits; this excessive pesticide addition was one of
the forces that encouraged the government to shift to ZBNF. According to state government
officials, around 50,000 farmers have adopted ZBNF and the focus would be to ensure that
around 3.6 lakh farmers adopt ZBNF by 2022-23. As of March 2021, 1.16 lakh farmers are
already practicing natural farming on a land area of 6377 hectares (Gupta, Pradhan, Jain, &
Patel, 2021). And the latest data (Table 2) suggests 12,000 hectares of land is under Natural
Farming cultivation in Himachal Pradesh.

The state has been preparing for its phased transformation to 100 percent ZBNF since 2018,
following the footsteps of Andhra Pradesh. The plan includes mass awareness programmes and
scientist-farmers interactions called ‘Kisan Goshtis’ (ICAR, 2021) to increase the know-how of
ZBNF farmers; increasing the production of native cattle germplasm by the Animal Husbandry
department of the state to cover for the need of inputs from a desi cow in the programme;
assistance of 75 percent for pest management considering the slow progress towards soil
enrichment in the ZBNF; 80 percent assistance for setting up linings for cattle sheds and cow
urine collection systems; and Rs. 50,000 monetary supports spread across three years for the
Prakritik Kheti Sansadhan Bhandar — the scheme for incentivising farmers owning native cattle
to set up shops selling the essential inputs at an affordable price (Government of Himachal
Pradesh, 2018).

Even though, agricultural scientists have stated that ZBNF can work in a limited way in case of
fruits and vegetables as these crops do not require huge amount of external chemical inputs,
the field experiments in the state show that the soil quality has improved in one agricultural
season itself and the attack of Invasive leaf miner too, has reduced as compared to the previous
agricultural methods.

Madhya Pradesh3:

MP has proposed setting up Madhya Pradesh Natural Agriculture Development Board to
promote natural farming along the Narmada River banks. In the initial stage, scaling natural
farming in the entire state involves encouraging special activities and workshops to incline
farmers in 100 villages in each of the 52 districts and commencing the programme in all 5,200
districts in the Kharif-2022. The state is also giving Rs. 900 per month or Rs. 10,800 per annum
to all the farmers rearing desi-cow, considering the significance of dung from indigenous cattle
in the natural farming processes. Moreover, natural farming master trainers (Kisan Mitra and

3 Heavily drawn from (Staff Reporter, 2022)
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Kisan Didi) in each village and five full-time workers in each block are proposed to be deployed
to guide and handhold the farmers (Staff Reporter, 2022).

Uttar Pradesh4:

Uttar Pradesh is also coming forward in implementing ZBNF on a wide scale. The CM of UP — ‘
Yogi Adityanath, indicated the progress of ZBNF in the state during his speech at a one-day

National Workshop at “Azadi the Amrit Mahotsav” in 2022. The improvement includes 82.83

crore funding from the central government for encouraging the practice across 35 districts of

the state on an area of 38,670 hectares for a three-year programme starting in Kharif 2022.

Bundelkhand, a traditional natural farming region in the state, is proposed to get support in

500 to 1000 hectares clusters in all the districts, financed entirely by the state. The most

significant initiative on natural farming is the proposed building of 5 km broad natural farming

corridors on both sides of the river Ganga.

Other States:

According to agriculture ministry officials, the farmers are not following ZBNF in coastal districts
and key rice growing areas in Odisha. Instead, farmers actively practice rice and vegetables
based organic farming systems involving fishery as an integral component to support their food
and nutritional security. Information on the expansion of ZBNF in states such as Karnataka and
Kerala is not available officially. Although, there are several instances of farmers opting for
organic farming instead of farming based on chemical fertilizer. The Kerala government has
allocated Rs. 15 lakhs towards promoting ZBNF in 2019-20 (Government of Kerala). Karnataka
was among the first few states which adopted ZBNF for reducing the cost of production of
farmers and increase their income last year. Officials in the agriculture ministry stated that the
expansion of ZBNF in Karnataka has slowed down because of lack of support from the
government.

Currently, the agriculture ministry and NITl Aayog are still working out modalities for
expanding ZBNF across the country. The Government has formulated Natural Mission on
Natural Farming (NMNF) by up-scaling the BPKP to promote natural farming on higher scale
across the country. The Department of Agriculture and Farmer Welfare is undertaking large
scale training of master trainers, and practicing farmers on techniques of ZBNF through National
Institute of Agricultural Extension Management and National Center of Organic and Natural
Farming. The absence of any scientific protocol for ZBNF is a crucial factor. The opposition by
farmers groups and agricultural scientists has also resulted in the government taking a more
cautious route in expansion as it involves enormous food security implications.

4 Drawn heavily from (IANS, 2022)

1

32|ZeroBudget Natural Farming



Viewpoints of different stakeholders



ven though, the ZBNF practice is catching up in some states, most notably in:Andhra
Pradesh, various farmers groups as well as agricultural scientists have opposed ZBNF astit
lacks scientific rigor. Dr. Vilas M Bhale, Vice Chancellor, Dr Panjabrao Deshmukh Krishi
Vidyapeeth, Akola, Maharashtra has following points to oppose ZBNF:> ‘

» There are experiments with various methods of farm practices using optimum chemical as
well as organic inputs.

» Jeevamrit does have some relevance and impact. However, the method recommended by
Subhash Palekar would not control the pest completely thus exposing crops to pest attacks

» Palekar has claimed that if the farmers start reusing Genetically Modified (GM) cotton seeds
every year, on the sixth year, it would turn into a ‘desi’ or indigenous seed, which is strongly
contested by scientists. It is not scientifically possible as the GM crops cannot be multiplied.
On the ‘straight’ variety seeds can be multiplied not hybrid.

The farmers’ organisation in Maharashtra like Shetakari Sanghathana has objected to ZBNF as
it lacks scientific validation. They say,

“It is scientifically, technically, and economically, objectionable to say it is the only way
to farm judiciously and that the farmers are under heavy distress because they don't
know art of curtailing costs of cultivations™.

A leading farmers’ leader Chengal Reddy, who is associated as the Chief Advisor with the
Consortium of Indian Farmers Associations (CIFA) and Federation of Farmers Associations,
indicated ambiguity in the outreach of ZBNF in Andhra Pradesh. He stated that it is not possible
to arrange adequate labour to produce Jeevamrit of the required quantity. According to Reddy,
a large number of farmers in Andhra Pradesh are not aware about the programme — being
implemented in Andhra Pradesh.

Scientists raise objections about whether or not one should practice Subhash Palekar way for
farming. In SPNF, the hypothesis is that one indigenous or desi cow gives around 10 kgs dung
per day, which is a critical ingredient in the preparation of Jeevamrit. Thus 30 acres of land can
be applied Jeevamrit over 30 days. Scientists indicate that the quantity of dung and urine
suggested by Palekar is not sufficient for producing the suggested amount of Jeevamrit.
Moreover, since most farmers do not possess a local cow, the expansion of ZBNF is a challenge.
For instance, Dr. Peter Carberry, Director General, International Centre for Research in Semi-
Arid Tropics (ICRISAT) states that the recommendation of 10kg/acre/month of manure roughly
equating to 10 kg nitrogen/ per hectare is insufficient for crop production. Palekar’s belief that
only the dung and urine from the native variety of cattle has the ability to replenish the soil
with necessary microorganisms is also been challenged by the scientific community. Agricultural
scientists KV Prabhu, chairperson protection of plant varieties and farmers rights authorities

> Based on personal interaction
6 Lalit Patil:Bahale, Spokesperson, Shetakari Sanghatana’s statement
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considers it laughable to believe cows fed same stuff as per body mass ratio can:have different
microbial composition.”

Insights from the state visits

For assessing the economic viability of ZBNF from states, focussed groups discussions with
farmers at the field was organised in Saurashtra (Gujarat) as well as Vidarbha (Maharashtra). A
critical constraint in identifying farmers following ZBNF in these states was that there was no
official information on the number of farmers following such a method of farming. The
extensive interactions with farmers in these two states indicate that the spread and adaptability
of ZBNF have been patchy and uneven.

A farmer who practices ZBNF & sells his produce: Nagpur, Maharashtra

Sudhakar Kubdey, from Selu village, Nagpur district grows brinjal, tomato, cowpea, banana,
cauliflower and other fruits and vegetables and takes up arhar (pulse), turmeric and metis
as intercrops in his seven acres of land. He uses groundwater for irrigation. Since 2008, he
has been following ZBNF or SPNF after came in contact with an associate of Subhash
Palekar.

He claims that he does not use any chemical or external inputs. He uses Jeevamrit every
forth-night. Only external inputs he needs for preparing Jeevamrit is 600 kg of jiggery which
he purchases at Rs 35 a kg. Annually it costs about Rs 21,000 to Kubdey. He has two desi
cows and all the fodder is sourced from the field. He uses temporary labour for weeding
and inter-cultural operations and has one labour engaged full time for which he has to pay
Rs 80,000 a year. “SPNF farmers are independent compared to those who do chemical
farming,” he said.

Although he does not keep a break-up of the cost of the production in a scenario where
multiple crops are grown, he said that annual earning after taking into consideration cost of
production is in the range of Rs 4.5 lakh to Rs 5 lakh. He claims that all the seeds for growing
fruits and vegetables are saved from his own field thus saving cost of buying hybrid seeds.

For selling his produce, he has devised a unique marketing system. Weekly twice, he takes
his produce (fruits and vegetables) to a locality in Nagpur (about 30 km away from his
farm) and sells fruits and vegetables at Rs 40 a kg irrespective of prevailing market price. “I
have developed a clientele for my produce, which is grown using natural inputs,” he said.
As pointed out earlier in this paper, the marketing of produce grown using ZBNF remains
an area of concern as most of the farmers belong to small and marginal category thus cannot
devote so much of resources for marketing as done by Kubdey. Although in a scenario where
a farmer grows multi-crops, calculating yield for each of the crop remains a challenge.
Replicating such marketing model would have huge impact on the country’s production of
fruits and vegetables which have been rising steadily especially in the last two decades. At
best, ZBNF farmers could cater to a niche market.

7 Reviewer of the paper Dr. K.V. Prabhu’s opinion in his individual capacity
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The study profiles select farmers who have adopted ZBNF for the last few years. As stated
earlier, the farmers practising ZBNF are few in numbers. Many of them follow a mixed farming
pattern only using ingredients recommended under ZBNF (SPNF) as additional inputs for soil
rejuvenation.

Farmers such as Kubdey (referred to in the box above) have been marketing their products ‘
independently. He has created his consumer base for his agricultural produce. Farmers in India

who mostly have medium and smallholdings have no marketing channels to sell their produce

directly to consumers. Thus, ZBNF farmers face real hurdles in marketing which hits their

income.

As part of the study, extensive interactions were undertaken with the farmers in Gujarat and
Maharashtra to ascertain critical aspects of ZBNF. On the marketing aspect, ‘Nagpur Natural,’
a first-of-its-kind outlet, sold agricultural produce grown using ZBNF. Nagpur Natural has an
outlet in Nagpur city where around 400 farmers supply their produce. These farmers mainly
sourced from nearby districts such as Gondia, Chandrapur, and Amaravati. One of the co-
promoters of Nagpur Natural — Virendra Barbate, has around 16 acres of land at Chacher village
of Nagpur district. He uses growing varieties of crops such as paddy, pulses turmeric, fruits, and
vegetables. He said that he gets yield of 8 quintals of rice per acre, which is comparable to rice
grown using chemical fertilizer. However, the study could not independently verify his claim
of rice yield. He supports ZBNF as its increases crop diversity; thus, soil is enriched. All the
farmers practicing ZBNF do not use any urea or DAP. All the member farmers donated Rs 1000
each as initial capital for Nagpur Natural. However, awareness about agricultural produce
grown using ZBNF is still not there, thus depriving farmers of higher prices. Marketing remains
an area of concern.

Subhash Palekar’s village — Belora, Amaravati district, Maharashtra has not adopted ZBNF!

At the first glance Belora looks like any other village of Vidarbha region, where agriculture
is the main occupation for around 600 people where Subhash Palekar lived initial years of
his life. A focus group discussion was organized with farmers from the village to assess their
views on ZBNF and the reasons for not taking up such method of farming. All the farmers
who participated in the group discussion were of the opinion that crop yield declines sharply
by adoption of ZBNF. Farmers grow soyabean, tur (arhar), cotton and wheat. Farmers say
buying seeds each year gives better yield while in ZBNF yield drops sharply. The ZBNF
protocols are not even followed in around 11 acres of land, Palekar owns in the village. The
care taker of the Palekar’s land did not elaborate on the reasons behind not adopting farm
practices which he himself is promoting.

Palekar has been promoting the concept of ZBNF through extensive field workshops where
farmers from across the country are invited to join for few days, and they are taken to those
select fields where farmers have adopted ZBNF. When Palekar visited Saurashtra in early
October (2019), around 200 farmers mostly from northern and western regions joined the field
visits come workshop. All the three districts — Somnath, Amreli and Bhavnagar, officials from
theragriculture department of Gujarat did not join such workshop. Palekar and his team mostly

1
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managed these field visits. The whole focus of the field visits by the farmers was:to show crops
grown using ZBNF methods while ignoring the aspects that a large number of farmers. in the
same village (where farmers were taken) have not adopted such farm practices.

The key aspect farmers stressed was that the yield sharply declines in ZBNF methods for getting
higher yield quality seeds in case of sugarcane, cotton, and groundnut in Saurashtra have to be
purchased from the market. Farmers do acknowledge that through mulching, inter-cropping,
and use of Jeevamrit, the soil gets some essential nutrients. However, it is not adequate along
with Palekar’s insistence on desi or indigenous seeds results in a sharp fall in yield.

37| ZeromBudget Natural Farming

1



Implications for Sustainability, Profitability,
Productivity, and Food Security



farmers in the implementing states showing improvement in yields and income (Khadse
A. , Rosset, Morales, & Ferguson, 2017) (Mishra, 2018). However, no study has looked
at a comparative evaluation of the ZBNF practiced on the ground and the exact ZBNF practice ‘

Existing literature on the efficacy of ZBNF is based primarily on the authors' surveys of

prescribed by Subhash Palekar, analyzed through scientific experiments. The only extensive
economic research has been conducted by CESS for Kharif 2018-19 and Rabi 2018-19, and later
continued by Institute of Development Studies Andhra Pradesh (IDSAP) for Kharif 2019-20 and
Rabi 2019-20, both covering all the 13 districts of Andhra Pradesh, assessing the viability of the
ZBNF in the state. As for scientific trials, as mentioned previously, only IIFSR has conducted a
large-scale experiment at four locations to evaluate the efficacy of ZBNF concoctions.

The present section analyzes the methodologies and results of these two research studies
operating on entirely different research approaches wherein one has tested ZBNF concoctions
in a controlled environment, and the other analyzed the ZBNF ‘actually’ practiced by the
farmers in Andhra Pradesh. The objective is to compare the two studies on four parameters:
environmental sustainability, profitability for the farmers, productivity, and food security.

5.1 CESS and IDSAP consolidated study for 2018-19 and 2019-208 (IDSAP, 2021)
(IDSAP, 2020)

The government of Andhra Pradesh implemented ZBNF in 2016, as a low-input, livelihood-
securing alternative to the prevailing chemical-based, low-profit agriculture in the state
(Veluguri, et al., 2021). RySS - the implementing body of the natural farming programme,
entrusted CESS and IDSAP to evaluate the success of the programme on quantitative as well as
qualitative parameters. The institutions compared the experiences of the ZBNF farmers with
non-ZBNF farmers by analyzing the crop cutting experiments, conducting household surveys,
focused group discussions, case studies, and interviews. The institutions gathered evidence on
quantitative parameters like yields, paid-out costs, cost incurred on inputs, gross and net
revenues, and qualitative parameters like soil quality, food quality, health issues of farmers after
adoption. While CESS assessment was for the year 2018-19, IDSAP validated it for 2019-20.

For Kharif 2018-19, initially, a study sample of 1,300 ZBNF and 1,300 non-ZBNF farmers were
taken that included the same farmers practicing both ZBNF and non-ZBNF farming on different
fields, known as self-control farmers in the study. However, only 661 pure ZBNF and 704 pure
non-ZBNF farmers were ultimately taken for the analysis to avoid cases where there is possibility
of the cross-application of biological and chemical practices. Following a similar methodology,
the Rabi 2018-19 study analyzed 190 pure ZBNF and 196 pure non-ZBNF farmers and 1,789
Crop Cutting Experiments in total. The IDSAP assessment for Kharif 2019-20 collected the data
for 1,422 ZBNF and 628 non-ZBNF farmers and surveyed 902 ZBNF and 601 non-ZBNF farmers
during Rabi 2019-20 (Table 5.1). The study that has collectively examined the Impact
Assessment Reports of Kharif and Rabi 2019-20 and extended the assessments carried out in
2018-19 is the Consolidated Impact Assessment by CESS-IDSAP for 2019-20. It has covered 13
crops in all for both Rabi and Kharif seasons; in this paper, to narrow down the review, we

8 Sourced from RysSS officials
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have examined the outcomes of six major crops of the state based on the gross.cropped area
(GCA). Paddy occupies the largest area of the state (30 percent of GCA) followed by groundnut
(11.96 percent of GCA), cotton (8.59 percent of GCA), bengal gram (6 percent of GCA), black
gram (5 percent of GCA), and maize (4 percent of GCA).

Table 5.1: Number of farmers and crop cutting experiments in Kharif and Rabi reports of CESS
and IDSAP

Year of the Report ZBNF Non-ZBNF  ZBNF Non-ZBNF
2018-19 661 704 190 196
2019-20 1422 628 902 601
2019-20 1231 531 263 101

Source: CESS and IDSAP reports
Findings:

Farming can be made a profitable occupation either through costs reduction or through yield
accession. The study reveals that biological inputs have saved farmer expenditures on inputs.

in the kind of seeds used by both categories of farmers. Further, the paid-out costs too are lower
for all the major crops except Black gram cultivated in the Rabi Season, in which case it is 21
percent higher for the ZBNF farmers, underscoring savings in the cost of cultivation.

Table 5.2: Difference between ZBNF and non-ZBNF farmers: Percentage change

Source: Impact Assessment of APCNF Consolidated 2019-20 report

‘Paddy | Kharif -64.86 -19.22 5.85 65.73
 Rabi -40.31 -15.48 -7.02 14.6
'Groundnut | Kharif -12.59 -9.08 0.94 23.81
. Rabi -53.32 -16.19 4.76 21.67
Cotton  Kharif -74.63 -35.97 -2.93 165.65
'Bengalgram  Kharif -62.39 -33.45 1.69 181.9
' Rabi -55.54 -27.45 -9.47 116.07
'Black gram | Kharif -48.08 -20.51 23.21 67.08
. Rabi -3.54 21.12 2.45 -1.92
‘Maize | Kharif -56.72 -18.47 -4.73 -5.26
. Rabi -70.25 -17.41 8.94 21.31

season (CESS, 2019). In 2019-20, the IDSAP study found that a majority of the ZBNF crops
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witnessed higher yields in both Rabi and Kharif seasons. Among the six major:crops taken in
this study, the Kharif season yields improved for four of them, and the difference between
ZBNF and non-ZBNF crop productivity ranged from 0.94 percent in groundnut to 23.21
percent in black gram. Out of the five critical crops cultivated in the Rabi season, three showed
higher yields with ZBNF methods (Table 5.2).

The net income of the ZBNF farmers exceeded that of the non-ZBNF practitioners in most
crops, so much so that despite yields and prices not being as heartening, losses, if any, got
covered from the savings. The net returns were positive with ZBNF methods owing to the sharp
decline in the spending on agrochemicals applied in the conventional farming methods (Table
5.2).

Besides the above quantitative findings, the study also interviewed, in 2019-20, a panel of 260
farmers picked randomly from twenty villages, from all the districts in 2018-19. The results, after
one year of assessment, indicated an increment in yields as well as net returns. Though only
four crops were common among the farmers — paddy, Bengal gram, groundnut, and red gram
— the impressive growth rates of yields - 25 percent for Bengal gram and 43 percent for
groundnut — suggested an improvement at least after a year of adoption. Furthermore, the
farmers also pointed to lesser reliance on external credit, improvement in weight of crop,
thereby quality, and resistance to weather uncertainties. Despite higher labour days in ZBNF
methods (15 extra days of labour in ZBNF compared to conventional methods), the savings
estimated in the study depicts a positive picture.

The study finds that ZBNF farmers spent Rs. 164.98 crores on biological inputs, and non-ZBNF
farmers spent Rs. 469.3 crores on chemical inputs; therefore, it estimates that Rs. 300 crores
are saved on nutrient inputs by the ZBNF farmers. Furthermore, they also evaluate a saving of
Rs. 360 crores on paid-out costs and Rs. 593 crores higher returns for the ZBNF farmers as a
result of a cut on agro-chemicals in the ZBNF programme. Extended at a state level, if the entire
gross cropped area is brought into ZBNF, the study estimates a saving of Rs. 12,396.37 crore
worth of agrochemicals. Besides, farmer saving is expected to be Rs. 8,038.5 crore in nutrient
inputs and Rs. 9,504.27 crore in paid-out costs, which comes to 64.85 percent and 21.47
percent respectively as compared to the expenditure in the non-ZBNF approach.

5.2 Indian Council of Agricultural Research (ICAR)

ICAR-IIFSR, coordinated field research on “Evaluation of concoctions of Natural Farming in
basmati rice-wheat system” over the last three years for evaluation and development of a
protocol for ZBNF under the ‘All India Network Programme on Organic Farming.’ It conducted
the field trial for rice (Basmati) and Wheat cropping system at four locations — Kurukshetra
(Haryana), Ludhiana (Punjab), Pant Nagar (Uttarakhand), and Modipuram (UP) from Rabi
2017 to Kharif 2020. In Modipuram, Pantnagar, and Ludhiana, Basmati Rice-Wheat system was
tested, whereas in Kurukshetra Coarse Rice-Wheat system was analyzed. They looked at the
impact of different concoctions used in ZBNF — Beejamrita, Jeevamrutha, and Ghanjeevamrit
on yield and cost of cultivation working on six treatments. The results were assessed on several
parameters of which we collected information from IIFSR on three main parameters — yield,
cost of cultivation and soil organic carbon at the end of two-year rice-wheat cycle.
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ICAR has also established a committee under the chairmanship of V. Praveen Rao,
Chancellor of Professor Jayashankar Telangana State Agricultural University to undertake a
long-term experiment named ‘Evaluation of Natural Farming Experiments in different Agro-
ecology,” starting from Kharif-2020. The agenda is to study the viability of a completely
characterized ZBNF package incorporating all the ZBNF practices recommended by Subhash
Palekar’s package, conducting ZBNF field trials at twenty locations (representing all the
agricultural zones) across sixteen states and eight cropping systems. They are experimenting
using nine treatments (Table 5.3) and assessing them on parameters like economics, growth and
yield, carbon sequestration and Greenhouse gas emissions, shelf life of produce, soil microbial
activity, fungal bacterial ratio, ecosystem services, energy analysis, physic-chemical, biological
properties of soil including soil aggregate stability after each crop season.

Table 5.3: Treatments in the two ICAR programmes

Control (No input addition except labour
for weeding)

Complete NF (1. Beejamrit, Ghanjeevamrit,
Jeevamrit 2. Crop residue mulching 3.
Intercropping 4. Waaphasa)

NF without 1. (Beejamrit, Jeevamrit,
Ghanjeevamrit)
NF without 2. (Crop residue mulching)

NF without 3. (intercropping)
NF without 4. (Waaphasa, irrigating in
alternate rows during noon)

All India-Network Programme for Organic
farming

ICM (+ some other inputs from IIFSR)
ICM (50 percent nutrient application
through organic manures, 50 percent
through inorganic sources+ need based
pesticides)

Source: Inputs from ICAR-IIFSR

The aforementioned methodologies of CESS and ICAR bring out the stark contrast in the
approach used to analyse ZBNF adopted by the two institutions; while CESS is a field sample
survey of ZBNF and non-ZBNF farmers growing major crops across the different districts of
Andhra Pradesh, ICAR studies are field trials in a controlled environment to test the efficacy of

42| Zero Budget Natural Farming



ZBNF inputs in exact proportion prescribed by Palekar. Now we analyze the findin
IIFSR to understand the implications of ZBNF adoption from its perspective.

Findings

Empirical analysis on ZBNF package (including concoctions, intercropping, and mulching of
crop residues) could provide only 39.51 percent of the nitrogen requirements of the plant; this
value increased by 31.58 percent with addition of Azolla and farm yard manure — common
practices adopted by some ZBNF farmers — still insufficient for the plant. Since doubling of
inputs like urea doubled the yields during green revolution, ICAR makes an estimate that a
nitrogen deficit of close to 50 percent would nearly reduce the yields to half of its current level,
in India. Another important parameter of soil health is the organic carbon content, a system
that improves the organic carbon content of the soil fares better in terms of environment
sustainability. [IFSR study found that at the end of two-year rice-wheat cropping cycle, on an
average organic carbon (in percent) of AI-NPOF Package (0.68) and Integrated Crop
Management (ICM) (0.64) fared better than that using the treatment of Natural Farming
Concoctions (NF Concoctions) (0.60). Moreover, organic carbon content of NF concoctions
was no better than the Control treatment (0.60) (Table 5.4).

Table 5.4: Average organic carbon content (percent) at the end of 2 years (Rice-Wheat
cropping cycle)

Source: ICAR-IIFSR

Soil organic carbon is classified in to three categories namely low (<0.50 percent), Medium
(0.50 to 0.75 percent) and High (>0.75 percent) and even a small improvement of 0.1 percent,
in soil organic carbon takes years®.

ICAR-IIFSR study has looked at the ZBNF from the sustainability angle which is possible only
with scientific testing, and hence was missing from the economic research conducted by CESS.
However, to compare the two studies, yield and profitability outcomes can be checked.

Farmers use Integrated Crop Management, a practice of meeting partial (50 percent) nutrient
requirement of the plant through chemical inputs and the remaining (50 percent) through
organic inputs. Hence, any comparison with ICM can serve as a comparison with conventional
practices as it can be considered a close proxy of conventional practice in controlled
environment. For the first year, 1IFSR found the average yield for the four locations in case of

ts from ICAR-IIFSR
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ZBNF system to be 19.9 percent lesser than ICM for basmati and coarse rice and. 46.
lesser than ICM for wheat; this difference expanded further in the second year by 37 per
in case of rice and 53.9 percent for wheat (Table 5.5).

Table 5.5: Average yield per hectare in case of ZBNF and ICM system for rice and wheat

NF ICM  Percent change NF ICM Percent
concoctions in Yield in NF concoctions Change in
compared to Yield in NF
ICM compared to
ICM
3429 4279 -19.9 2138 3391 -37.0
‘Wheat | 2469 4602 -46.3 2026 4393  -53.9

Source: ICAR — lIFSR

Moreover, for a country wide expansion according to the findings of the three-year experiment,
ICAR-IIFSR estimated a decline of production by 59 percent in the case of wheat and 32 percent
in case of Basmati rice/coarse rice in ZBNF in comparison to Integrated Crop Management if
ZBNF is adopted at a large scale (Table 5.6).

Table 5.6: Expected impact following large-scale adoption of ZBNF on production of basmati
rice and wheat in India

Basmati  1.51 5.31 3507 2377

Wheat 30.60 98.38 3216 1313 40.18 -59
Source: ICAR-IIFSR

Total cost of cultivation in natural farming concoction treatment was 22.6 percent lower than
ICM for basmati rice and 18.2 percent lower than the ICM in case of Wheat (Error! Reference
source not found.).

While ZBNF gave Rs. 41,022 per hectare, ICM returns on an average were Rs. 96,526 per
hectare (

). This difference resulted in the returns fetched by ZBNF crop on an average to be 58 percent
lower than ICM in the basmati-rice wheat system'™. The primary reason for such low returns is
lower yield in ZBNF. Premium price is received only on certified organically farmed products;
ZBNF are not certified. Even if they were certified, a 5-20 percent higher price received with

uts from IIFSR study findings.

44| 2Zero Budget Natural Farming



certification would be insufficient to compensate for the lower yields resulting inilower returns,
especially in under irrigated areas.”

Table 5.7: Cost of cultivation (Rs/hectare)

'Basmatirice 55286 42,765 -22.6
‘Wheat | 35856 29,335 -18.2

Source: ICAR-IIFSR

*Data collected for three rabi and kharif seasons — 2017 / 2018 / 2019 (wheat and Basmati Rice)
**50 percent organic & 50 percent inorganic or synthetic fertilizer used

Table 5.8: Average net return (Rs. Per hectare) from NF concoctions and ICM

NetReturn | 41022 96.526

Source: ICAR-IIFSR

Productivity is an important determinant of food security; however, the ICAR study depicts an
unfavorable picture of crop productivity after the ZBNF adoption, raising concerns for the
national food security. The Committee set up to evaluate the completely characterized ZBNF
package in different agro-ecology systems, for Kharif 2020 onwards, gives a preliminary
estimate of the impact of ZBNF on the food security. As doubling of nitrogenous inputs like
urea, during the green revolution doubled the yields and food output, a nitrogen deficit close
to 52 percent emanating from the ZBNF will translate into 50 percent decline in the food
output besides mining of native soil nutrients, bearing a direct impact on the food security of
the country. Following the three-year study, ICAR-IIFSR concludes that ZBNF will especially
reduce the output of highly-productive systems as the practices like intercropping reduce the
scope of mechanization.

The ICAR-IIFSR results, quite contrary to CESS-IDSAP consolidated study reveal a threat to the
sustainability of soils, yield, profitability as well as food security. Irrespective of the results
evident from the three-year testing of concoctions, IIFSR posits the need of long-term testing
before concluding about the practice. It is also undertaking a long-term study at twenty
locations covering sixteen states and eight cropping systems, with complete characterization of
ZBNF inputs adopting every practice suggested by Subhash Palekar in his package to check its
validity. However, with the current findings it suggests that the components of natural farming
such as Beejamrit, Jeevamrit and Chanjeevamrit can be promoted for improving the soil
productivity and sustainability in agriculture, but not as a substitute to fertilizers; intercropping
and mulching are scientifically proven practices for all types of farming such as chemical,
organic, and natural farming, thus should not be restricted to natural farming. The information
available in the public domain that one cow is enough for 30 acres under ZBNF is not practiced

"lnputs from IIFSR Scientists
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by any of the farmers who follow ZBNF®2. However, there is a need for a science-based
evidences and validation using multi-location, multi commodity through a network programme
for ZBNF.

Impact of adopting ZBNF/SPNF on a large scale!3 ‘

Ensuring self-sufficiency in basic food staples has always been a vital objective of the agricultural
policy makers. Rising population along with economic growth and expanding pace at which
urbanisation is taking place, the demand for food grains has been rising steadily. According to
a study by International Food Policy Research Institute (IFPRI), the food grains demand for
human consumption to 2030 is projected to be in the range of 267-272 MT — 116 MT rice, 101-
104 MT of wheat, 28 MT of coarse grains and 22-23 MT of pulses (Kumar & Joshi, 2016).

This surge in consumption requires an equivalent effort towards improving production as well
nutrient value of the produce. NAAS in its communication to Prime Minister Narendra Modi
on ZBNF, September 2019, has already put forward the concerns of ZBNF/SPNF not being able
to meet the future needs by pointing out the following:

» If all the production zones of country were to adopt ZBNF with traditional varieties,
there would be a significant drop in food grain production. Consequently, there will be
significant food shortages. Further, traditional varieties under low nutrient inputs like
ZBNF can result in per unit area productivity decline driven by low nutrient uptake-led.

» ZBNF bans the usage of high-yielding seeds, without considering that traditional seeds
are low in productivity potential as well as in nutrient potential. For instance, traditional
wheat seed variety yields less than two tonnes per hectare and less than 200-250 kg of
proteins per hectare under ZBNF, which in the case of improved wheat varieties grown
under recommended dose of fertilizers produces 450-700 kg per hectare proteins.

» Hence, NAAS suggests that to overcome hunger, starvation, stunting, and anaemia in
Indian citizens especially women, the nutrient supply cannot be compromised. At the
same time, it is not wise to invest resources in promoting ZBNF, which is technically
infeasible and unscientific.

Using the ICAR-1IFSR estimate of 59 percent decline in yield for wheat and 32 percent reduction
for Basmati rice, if ZBNF is adopted at a large scale; we have estimated a possible change in
production of these crops critical for India’s food security system, if ZBNF is adopted on 30
percent of area, 50 percent of area and 100 percent of area.

The Inter-ministerial Committee on Doubling Farmers' Income chaired by Ashok Dalwai, in its
report, has projected an increase in output of cereals, pulses, oilseeds, and other crops (Table
5.9).

12 Inputs from ICAR-IIFSR
3 Author’ssown computation based on the yield results provided by IIFSR.

1
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26.6

21.3 39
103 305
192 342

Source: Inter-minister Committee on Doubling Farmers’ Income, 2018

The following two tables (Table 5.10 & Table 5.11) indicate the average yield, production, and
area under cultivation of the rice and wheat during 2015-16 to 2019-20 in the country. These
would help us projecting a possible scenario where the farmers adopt SPNF in 30 percent, 50
percent, and 100 percent of the net sown area of basmati rice and wheat. Since basmati rice's
area, production, and yield data are not available; we have used the 2018-19 data provided by
IIFSR.

Table 5.10: Basmati Rice: Area (million hectare), Production (million tonne) & Yield
(kg/hectare) (2018-19)

5.31 3507

Source: Data shared by IIFSR

Table 5.11: Wheat: Area (million hectare), Production (million tonne) & Yield (kg/hectare)
Year  Area(Million hectare) Production (million tonne) Yield (kg/hectare)
'2015-16  30. 92.29 3034
201617 30. 98.51 3200
2017-18 20 99.87 3368
2018-19 20 103.6 3533
2019-20 31 107.59 3421
‘Average  30. 100.4 3311.2

percent of the areas of basmati rice and wheat shift to SPNF, there would be decline of more
than 16.16 percent & 29.5 percent respectively if we consider average output during FY16-FY20
(Table5.11). This would impact India’s self-sufficiency in foodgrains achieved through sustained
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Table 5.12: Possible implications on the Basmati Rice production (if ZBNF is adopte
scale)

Yield & production is arrived taking into account average output/yield between (FY16-FY20)

Table 5.13: Possible implications on the Wheat production (if ZBNF is adopted in large scale)

Yield & production is arrived taking into account average output/yield between (FY16-FY20)
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Conclusions and Policy Recommendations



he sheer disparity in the outcomes of the two experiments conducted by CESS-IDSAP and

ICAR-IIFSR suggests the importance of long-term experimentation before declaring this

as a nationwide agriculture practice. If the yield and production plummet, as the ICAR-
IIFSR findings advocate, the implications for food security can be severe. Naturally obtained
inputs like cow dung, cow urine, leaves, etc. are without any reservation sustainable alternatives
to the chemical inputs which have destroyed nature’s inherent ability to rejuvenate the soil. If
the yields improve as they seem to have in Andhra Pradesh, then a shift to natural farming can
turn out to be a revolutionary change.

Genetically modified seeds have become prominent in crop like cotton. They have reduced
pesticides and herbicides use to these disease resistant varieties. In crops like wheat and rice,
high yielding varieties dominate. But ZBNF discards genetically modified as well as high yielding
variety seed technology and insists on going back to the basics and using indigenous seeds. The
question that warrants attention before declaring ZBNF as a national practice is whether the
old technology can sustain the higher yields? Or will the yields plummet to intolerable pre-
green revolution era levels? The policy decision also stands on the question - whether traditional
seeds can satiate the nutrition requirements of the country struggling with food insecurity? Or
rather, they will improve the yields, instead?

Labour is not available free of cost; even family labour bears an opportunity cost. Thus, we
also need more information on the use of family labour; it is unclear whether the Andhra
Pradesh CESS-IDSAP studies incorporate family labour in the imputation. Interviews of farmers
suggested that many farmers left the practice. Hence a close monitoring and protocol system is
needed to address the questions raised on the efficacy of the ZBNF practice and the possible
negative implications which might arise if IIFSR results turn out to be true. It requires more data
analysis and a third-party commentary on the success or failure of the practice.

So long as the practice is voluntary and not state-funded, it is acceptable. If the government
funds without appropriate testing and the outcomes turn unfavourable, it will imperil the
nation’s well-being and stability and fiscal health. So far, chemical fertilizers, especially urea,
have been hugely subsidized as they helped give higher yields and feed the nation. What we
would suggest is to create crop neutral incentive structures. What this means is that farmers be
given support directly into their bank accounts on per hectare basis (direct income/investment
support). And let the prices of chemical fertilizers be determined by free play of markets. And
let farmers choose the crops and farming practices that suit them most. That way, those who
want to practice ZBNF will not be discriminated against. In fact, this DBT should also apply to
power subsidy at the state level, or any other subsidies that Centre or states want to give to
farming community. Right now, chemical fertilizers are excessively subsidized leading to their
imbalanced use, and therefore adverse impact on environment. Much of this can be
reduced/eliminated by creating crop-neutral incentive structures.

Thus, we recommend the subsidy system to be a Direct Benefit Transfer on a per hectare basis
instead. The soaring fertilizer prices indicate that the fertilizer subsidy had already crossed Rs.
100 thousand crores and may cross even Rs 200,000 crores in 2023-24. As India has a gross
cropped area of roughly 200 million hectares, a simple calculation suggests that direct benefit
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transfer could be minimum of Rs. 5000/ha and maximum of Rs 10,000/ha. Giving all farmers
an amount irrespective of the farming practice can give them leverage on results, as this way,
they could choose the most beneficial practice for them.

We do not discard the potential of ZBNF or BPKP in the longer run, especially when favorable
outcomes are evident in Andhra Pradesh. Since scientists are apprehensive of the impact ZBNF
concoctions can pose on the environment and output sustainability, we need long-term
research and third-party surveillance on the methodology adopted in Andhra Pradesh before
amplifying the Andhra Pradesh experiment across all the states. Moreover, the Sri Lankan crisis
acts as a lesson for the entire world to take preparatory actions like educating the farmers and
consumers about the likely impact of the switch: creating adequate infrastructure such as
availability of inputs for the new farming method and maintenance of supply chains before
banning the utilization of inorganic fertilizers; and spreading awareness among the populace
about the potential benefits (Nulkar, 2021).

Based on the study’s findings, we make the following policy suggestions before the government
mandates ZBNF as a national farming practice.

1. Need for a long-term experimentation before suggesting ZBNF as a national level
agriculture practice

The fact that the two studies present diverging outcomes regarding ZBNF is sufficient to
highlight that we need long-term testing (for a decade at least) to evaluate the efficacy and
validity of the practice. The agriculture ministry affiliated National Centre of Organic Farming
could play a vital role in developing a scientifically valid protocol for ZBNF. ICAR-IIFSR has
begun testing the complete characterization of ZBNF inputs in twenty locations, sixteen states,
and eight cropping systems from Kharif 2020 onwards. A rigorous assessment and ICAR-
approved protocol are essential before announcing ZBNF as a nationwide agricultural practice,
as its consequences remain ambiguous as of now.

2. Need for a database and monitoring of the practitioners

At present, there is no official database on the state-wise number of ZBNF or BPKP practitioners.
There is no close monitoring of the farmers to analyze their long-term response to natural
farming - no record of the farmers discussing whether they increased the area devoted to natural
farming, reduced it, or gave up the practice due to some reason. According to some farmer
leaders in Andhra Pradesh, the entire movement is a farce; few farmers who opted for it
significantly reduced the land size devoted to it, and primarily grew crops using natural farming
for subsistence needs. In the absence of official data or regular monitoring by a third party,
analyzing the actual impact and assessing the outreach of ZBNF becomes a cumbersome task.

3. Making subsidy crop neutral and farming practice neutral

Every year government transfers a large share of its budgetary allocation to the pockets of
fertilizer.companies in the form of fertilizer subsidies. Heavy fertilizer subsidy that is too skewed
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towards urea has resulted in increased nitrogen concentration in the soils. At the same time, it
has brought about other nutrient deficiencies as the absence of any nutrient does not allow
other nutrients to express themselves. Thus, controlling environmental degradation necessitates
rationalizing the usage of fertilizers and thereby the rationalization of the fertilizer subsidy
regime. The study estimates an amount of Rs. 5000 to Rs 10,000 per hectare of direct benefit
transfer to the farmer considering the anticipated increase in the allocation for fertilizer subsidy
due to the expected rise in the prices of urea. The transfer of subsidy directly into the bank
accounts of farmers will allow the farmers to have freedom of choosing a farming practice and
thereby making subsidy farming-practice neutral and crop-neutral. As prescribed by (Gulati &
Banerjee, Fertilizer Pricing and Subsidy in India, 2018) the amount should be revised frequently
to adjust it according to the current and forecasted fertilizer prices.

4. Strengthening the input supply chain
While organic farming and related practices like natural farming are successful in niche markets

where a premium price can compensate for the returns from lower yields, a complete switch
to organic approaches can hamper national food production. Resilient supply chain networks

for the farm inputs required in natural farming are a prerequisite to transitioning towards
natural farming.
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