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ust as the green revolution paradigm fundamentally mis-
recognises the essential nature of soils as living ecosys-
tems, the dominant policy discourse on water fails to ac-
knowledge the principal characteristics of water as an intri-
cately interconnected, common pool resource. The multiple
crises of water in India today could be said to stem from this
essential misapprehension. Atomistic and competitive over-
exploitation of aquifers and the inability to manage catchment
and command areas of large dams are the biggest examples of
how the water crisis has aggravated.
What makes things worse—but also creates an opening for
a new beginning—is the fact that definite limits are being
reached for any further construction of large dams or ground-
water extraction. Thus, the strategy of constructing large
dams across rivers is increasingly up against growing basin
closures. In addition, the possibilities of further extraction of
groundwater are reducing, especially in the hard rock regions,
which comprise around two-thirds of India’s land mass.

Paradigm Shift for Water’

Participatory irrigation management: India has spent more
than %4 trillion on the construction of dams. But the trillions of
litres of water, stored in these reservoirs, is yet to reach the
farmers for whom it is meant. There is a growing divergence
between the irrigation potential created (113 million hectares)
and the irrigation potential actually utilised (89 million hectares)
(Shah et al 2016). While this gap of 24 million hectares reflects
the failure of the irrigation sector, it is also a low-hanging fruit:
by focusing on this, India can quickly bring millions of hectares
under irrigation. Moreover, this can be achieved at less than
half the cost of building new dams, which are becoming in-
creasingly unaffordable. There are massive delays in the com-
pletion of projects and colossal cost overruns, in addition to
which there are humongous human and environmental costs.2
Major river basins, like Kaveri, Krishna, Godavari, Narmada,
and Tapti, have reached full or partial basin closure, with few
possibilities of any further dam construction.

There is, therefore, an urgent need for reforms focused on
demand-side management, jettisoning the overemphasis on
ceaselessly increasing supply. These reforms have already been
tried and tested in many countries across the globe. There are
also significant successful examples of reform pioneered within
India. These successes have now to be taken to scale. Reforms,
in this context, imply a focus on better water management and
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last-mile connectivity. This requires the de-bureaucratisation or
democratisation of water. Once farmers themselves feel a sense
of ownership, the process of operating and managing irrigation
systems undergoes a profound transformation. Farmers will-
ingly pay irrigation service fees to their water users associations
(wuas), whose structure is determined in a transparent and
participatory manner. Collection of these fees enables wuas to
undertake proper repair and maintenance of the distribution
systems and ensure that water reaches each farm.

This kind of participatory irrigation management (pim) implies
that the state irrigation departments only concentrate on tech-
nically and financially complex structures, such as main systems,
up to secondary canals. The tertiary-level canals, minor struc-
tures, and field channels are handed over to the wuas, which
enables better last-mile connectivity and innovative water
management. This includes appropriate cropping patterns,
equity in water distribution, conflict resolution, adoption of
water-saving technologies, and crop cultivation methods,
leading to a rise in India’s overall water-use efficiency, which is
among the lowest in the world.

pIM, it must be acknowledged, is not a magic bullet; studies
across the world reveal specific conditions under which it
works. These need to be carefully adhered to. While these are
issues for state governments to tackle, the centre also has a
critical role to play in incentivising and facilitating the former
to undertake these reforms. Release of funds to states for
large dam projects must be linked to their progress on devolu-
tionary reforms and empowering wuas. States committed to
the national goal of har khet ko paani (water for every farm)
will not view this as an unreasonable imposition. In order to
allay any apprehensions, the centre should also play an ena-
bling role, helping officers and farmers from different states
to visit pioneering piM proofs of concept on the ground sites,
so that they can learn and suitably adapt them to their own
command areas.

Participatory groundwater management: In a classic instance
of vicious infinite regress,? tube wells, which were once seen
as the solution to India’s water problem, have tragically ended
up becoming the main cause of the crisis. This is because
borewells have been indiscriminately drilled, without paying
attention to the nature of aquifers or the rock formations
within which the groundwater is stored. Much of India is
underlain by hard rock formations, with limited capacity to
store groundwater and very low rates of natural recharge.
Once water is extracted from them, it takes very long for it to
regain its original level.

For decades, aquifers have been drilled everywhere at
progressively greater depths, lowering water tables and degrad-
ing water quality. It is also not often understood that over-
extraction of groundwater is perhaps the single most important
cause of the peninsular rivers drying up. For these rivers to
keep flowing after the rains stop, they need base flows of
groundwater. But when groundwater is over-extracted, the
direction of these flows is reversed and “gaining” rivers get
converted into “losing” rivers. Springs, which have historically
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been the main source of water of the population in mountainous
regions, are also drying up in a similar way.

Reversing this dire situation requires a careful reflection on
the nature of groundwater and a recognition that it is a common
pool resource. By its very nature, it is a shared heritage. While
the land under which this water is located can be divided, it is
not possible to divide the water, a fugitive resource that moves
in a fluid manner below the surface. Competitive and individual
extraction leads to a mutually destructive cycle, where each
user tries to outdo the others in drilling deeper and deeper,
till the point where virtually no groundwater is left. Indeed,
this point is being reached in many aquifers in India today.
How, then, can India protect and continue to use its single most
important natural resource without driving it to extinction?

One commonly proposed solution is to meter and licence the
use of groundwater. While this might make sense for the few
very large consumers, such as industrial units, it would be im-
possible to implement on a large scale, bearing in mind that
India has more than 45 million wells and tube wells. Fortu-
nately, there are a few examples that show the way forward.

A million farmers in the hard rock districts of Andhra
Pradesh have come together to demonstrate how groundwater
can be used in an equitable and sustainable manner (World
Bank 2010). With the cooperation of hydrogeologists and civil
society organisations, facilitated by the government, these
farmers clearly understood the nature of their aquifers and
the kinds of crops that could be grown with the groundwater
they had. Careful crop-water budgeting enabled them to switch
to less water-intensive crops, more suited to their specific
agroecology. It needs to be noted that this initiative required
a strong mooring in both science and social mobilisation.
Such examples have mushroomed all over India, especially in
Maharashtra, Madhya Pradesh, Kutch, and Sikkim. All of them
are based on collective action by farmers, who have come
together to jointly manage their precious shared resource.
They have developed protocols for pumping of water, sequencing
of water use, distance norms between wells and tube wells,
and strictly adhere to them, once they understand that this is
the only way they can manage to meet both their farm and
domestic requirements.

Taking these innovations to scale requires massive support
from the government. Paradoxically, as groundwater has become
more and more important, groundwater departments, at the
centre and in all the states, have only become weaker over time.
This trend needs to be reversed urgently and state capacities
strengthened in a multidisciplinary manner. The Twelfth Five
Year Plan saw the initiation of the National Aquifer Mapping
and Management Programme (NAQUIM) and the government
recently launched the Atal Bhujal Yojana. While both of
these are pioneering initiatives, the likes of which the world
has never seen before, they are yet to take off. The primary
reason is that the requisite multidisciplinary capacities are
missing within the government. Besides, they cannot be
implemented by the government alone. They demand a large
network of partnerships with stakeholders across the board:
universities, research centres, panchayati raj institutions and
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urban local bodies, civil society organisations, industry, and
the people themselves.

Securing Catchment Areas

There is a pressing need to understand that the health of the
country’s rivers, ponds and dams is only as good as the health
of their catchment areas. In order to protect the country’s water
sources, the areas from where they “catch” their water need to
be protected and rehabilitated. A 2018 study of 55 catchment
areas (Sinha et al 2018) shows that there has been a decline in
the annual run-off generated by major river basins, including
Baitarani, Brahmani, Godavari, Krishna, Mahi, Narmada,
Sabarmati, and Tapi. And this is not due to a decline in rainfall
but because of economic activities destructive of their catch-
ment areas. The fear is that if this trend continues, most of
these rivers will almost completely dry up.

All over the world, including in China, Brazil, Mexico, Costa
Rica, and Ethiopia, attempts are being made to pay for the eco-
system services provided for protecting catchment areas, keeping
the river basin healthy and green. If the channels through
which water flows into rivers are encroached upon, damaged,
blocked, or polluted, the quantity and quality of river flows are
adversely affected. The natural morphology of rivers has taken
hundreds of thousands of years to develop. Large structural
changes to river channels can lead to unforeseen and dangerous
hydrological, social, and ecological consequences.

How, then, is the imperative of economic development and its
negative impacts on water availability and river

several crop varieties, which require less water than conven-
tional green revolution seeds. For example, the low-irrigation
wheat varieties—Amar (HW 2004), Amrita (HI 1500), Harshita
(u115231), Malav Kirti (H1 8627), and Malav Ratna (HD 4672)—
developed at the 1ART wheat centre in Indore give fairly good
yields at a much lower level of water consumption (Gupta et al
2018). These varieties are also prescribed by the Indian Council of
Agricultural Research—National Innovations on Climate Resilient
Agriculture (ICAR-NICRA) project, through their district-level
drought adaptation plans (NICRA 2020). The adoption of these
varieties by farmers would need training and facilitation by
krishi vigyan kendras so that they are able to understand the new
agronomic practices that these varieties would involve. Their
large-scale adoption could go a long way in reducing the water
footprint of water-intensive crops.5

The adoption of water saving practices can also achieve the
same result (as summarised in Table 1). The system of rice
intensification is a combination of practices, which together
reduce heavy input use in rice. Conservation agriculture and
tillage refers to methods where the soil profile is not disturbed by
tilling. Drip irrigation takes water application closer to the root
systems of plants (Narayanamoorthy 2004). Direct seeding of rice
enables the sowing of rice without nurseries or transplanting.
Uneven soil surface affects the germination of crops, reduces
the possibility of spreading water homogeneously, and reduces
soil moisture. Therefore, land levelling within farms® is a pre-
cursor to good agronomic, soil and crop management practices.

Table 1: Impact of Water-saving Practices on Blue Water Use in Different States

flows to be reconciled? This is possible only by State Practices Crops Blue Water Saved Reference

. . Compared to
adopting a completely different approach to devel- Conventional
opment, one where interventions are woven into Practices (%)
the contours of nature, rather than trying to domi- 1 AndhraPradesh System of rice intensification Rice (Kh) 50 Ravindra and .

. . . . e Bhagya Lakshmi (2011)
nate it. Most of India gets 1ts annual rain within 2 Bihar Conservation agriculture’ Rice (Kh) 24 Laiketal (2014)
intense spells in a short period of 40-50 days. The System of wheat intensification  Wheat (Rb) 175 Kumar etal (2011)
speed of rainwater as it rushes over the ground 3 Gujarat System of rice intensification  Rice (Kh) 33 Mevada et al (2016)
needs to be reduced by carefully regenerating the Drip irrigation Wheat (Rb) 48 Singh (2013)
health of catchment areas, treating each part in a 4 Haryana Laser land levelling Rice (Kh) 30 Ladha (2009)

: oy fopd : Conservation tillage
locat1on-s.pec1ﬁc manner and,as per variations in and soil residue cc?ver Wheat (Rb) 18 Ladha etal (2016)
Slope’ soil, rock, and vegetation. Such watershed Karnataka Direct dry seeding of rice Rice (Kh) 46 Soriano et al (2018)
management helps recharge groundwater and Maharashtra  Drip rrigation Sugar cane
increase flows into ponds, dams, and rivers down- (Annual) 57 Pawaretal (2013)
stream. This can generate multiple win-wins: soil 7 MadhyaPradesh Dripirrigation Wheat (Rb) 284 Chouhan etal (2015)
erosion is reduced, forests regenerated, water tables Punjab Laser land levelling Rice (kh) 50 Ladha (2009)

. . . Dripirrigation Wheat (Rb) 211 Suryavanshiand
rise, rivers rejuvenated, employment generated, Buttar (2016)
farmer incomes improved, which in turn reduces o Rajasthan Deficit irrigation Wheat (Rb) 17 Rathore et al (2017)
indebtedness, and bonded labour and distress mi- 10 Tamil Nadu Young seedlings, wide spacing
gration gradually eliminated. The most important with altemate wetting and ‘
success factor is building capacities among local drymg'mgfm?n — Rﬁce (Khy 798 Oo ?tal (2018)

11 Telangana System of rice intensification Rice (Kh) 50 Ravindraand

people so that they can take charge of the watershed

Bhagya Lakshmi (2011)

programme from planning, design, and implemen-
tation right up to social audit.

Kh: kharif; Rb: rabi.

Water-saving Practices

Through careful micro-level trials and experimentation by
their field centres, the Indian Agricultural Research Institute
(1ar1) and state agricultural universities have developed
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Conservation of Rainfed Areas

One of the most deleterious consequences of the green revolu-
tion has been the neglect of India’s rainfed areas, which cur-
rently account for 54% of the sown area.® The key to improved
productivity of rainfed farming is a focus on soil moisture and
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protective irrigation. Protective irrigation seeks to meet mois-
ture deficits in the root zone, which are the result of long dry
spells. Rainfed crops can be insulated to a great extent from
climate variabilities through two or three critical irrigations,
complemented in each case by appropriate crop systems and in
situ water conservation. In such a scenario, provision needs to
be made for just about 100 mm-150 mm of additional water,
rather than large quantities, as in conventional irrigation.

Lal (2012: 52) provides a comprehensive list of options for
increasing green water in rainfed farming: (i) increase water
infiltration; (ii) store any run-off for recycling; (iii) decrease
losses by evaporation and uptake by weeds; (iv) increase root
penetration in the subsoil; (v) create a favourable balance of
essential plant nutrients; (vi) grow drought avoidance/adaptable
species and varieties; (vii) adopt cropping/farming systems
that produce a minimum assured agronomic yield in a bad
season rather than those that produce the maximum yield in
a good season; (viii) invest in soil/land restoration measures
(that is, terraces and shelter belts); (ix) develop and use
weather forecasting technology to facilitate the planning of
farm operations; and (x) use precision or soil-specific farming
technology using legume-based cropping systems to reduce
losses of carbon and nitrogen and to improve soil fertility.
Similarly, growing crops and varieties with better root systems
is a useful strategy to reduce the risks in a harsh environment.
The root system is important to drought resistance.

This kind of approach to rainfed areas, with a strengthening
of the agricultural extension system on a participatory basis,
would make a major contribution to the paradigm shift needed
in farming to solve India’s water problem.

Transdisciplinarity in Water

Both at the centre and in the states, government departments
dealing with water resources include professionals, predomi-
nantly from the disciplines of civil engineering, hydrology,
and hydrogeology. There is an urgent need for them to be
equipped with multidisciplinary expertise covering all the dis-
ciplines relevant to the paradigm shift in water management
that this paper proposes. This multidisciplinary expertise must
also cover water management, social mobilisation, agronomy,
soil science, river ecology, and ecological economics. Agrono-
my and soil science would be needed for effective crop-water
budgeting, without which it will not be possible to align crop-
ping patterns with the diversity of agroecological conditions.
To develop practices to maximise the availability and use of
green water, soil physical and plant biophysical knowledge
will need to be harnessed.

What will also be needed is a better understanding of river
ecosystem dynamics, including the biotic interconnectedness
of plants, animals and microorganisms, as well as the abiotic
physical and chemical exchanges across different parts of the
ecosystem. Ecological economics would enable the deep under-
standing and necessary valuation of the role of ecosystem
services in maintaining healthy river systems. Without an
adequate representation of social science and management
expertise, the sustainable and equitable management of water
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resources, to attain democratisation of water, will not be possible.
Social science expertise is also required to build a respectful
dialogue and understanding of the underlying historical-
cultural framework of traditions, beliefs, and practices on
water in a region-specific manner, so that greater learning and
understanding about water could be fostered.

Since systems, such as water, are greater than the sum of
their constituent parts, understanding whole systems and
solving water problems necessarily requires multidisciplinary
teams, engaged in interdisciplinary projects, based on a trans-
disciplinary approach, as is the case in the best water resource
government departments across the globe.

Overcoming Hydro-schizophrenia

Water governance and management in India has generally
been characterised by three kinds of hydro-schizophrenia:
that between (i) surface and groundwater, (ii) irrigation and
drinking water, and (iii) water and waste water. Government
departments, both at the centre and in the states, dealing
with one side of these binaries have tended to work in
isolation from, and without coordination with, the other side.
Ironically, groundwater departments have tended to become
weaker over time, even as groundwater has grown in signifi-
cance in India. A direct consequence of surface water and
groundwater being divided into watertight silos has been that
the interconnectedness between the two has neither been
understood nor taken into account while understanding
emerging water problems.

For example, it has not been understood that the post-
monsoon flows of India’s peninsular rivers derive from the
base flows of groundwater. Over-extraction of groundwater in
the catchment areas of rivers has meant that many of the larg-
er rivers are shrinking and many of the smaller ones have com-
pletely dried up. A reduction in flows also adversely affects river
water quality. Treating drinking water and irrigation in silos
has meant that aquifers providing assured sources of drinking
water tend to get depleted and dry up over time, because they
are also used for irrigation, which consumes much higher vol-
umes of water. This has had a negative impact on the availabil-
ity of safe drinking water in many parts of India. When the plan-
ning process segregates water and waste water, the result gen-
erally is a fall in water quality, as waste water ends up pollut-
ing the supplies of water. Moreover, adequate use of waste
water as a resource to meet the multiple needs of water is not
sufficiently explored.

Without bridging these silos into which we have divided
water, it will be impossible to address the grave water chal-
lenges facing the country.

Multi-stakeholder Partnerships

The paradigm shift in water can only be built on an under-
standing that the wisdom relating to it is not the exclusive
preserve of any one sector or section of society. It is impera-
tive, therefore, that the state and central governments take
the lead in building a novel architecture of enduring partner-
ships with the primary stakeholders of water.®
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This is also critical because the challenges of groundwater
management, catchment area treatment, and river rejuvenation,
as also ensuring that the last farm gets water in command
areas, requires people’s participation and a true democratisa-
tion of water. This involves building respectful and lasting
dialogue, based on a process of mutual learning. Water
governance and management at all levels must be informed
by, and involve the understanding of, perspectives and experi-
ence on water that all primary stakeholders bring to the table.
The indigenous knowledge of Indians with a long history of
water management is an invaluable intellectual resource that
must be fully leveraged.

It is also necessary to ensure that the participation of
primary stakeholders must not be nominal, passive or merely
consultative, as has tended to happen in the past. Their
participation must be both empowering and empowered, so
that stakeholders are able to take into account all available
information and expertise while making decisions, and
their voice has a definite bearing and influence on processes
and outcomes.'®

Conclusions

The unprecedented covip-19 pandemic provides an urgent
context to the discussion in this paper. It has reminded every-
one, like never before, of how circumscribed the economy
necessarily is by the nature of the larger ecosystem governing
it. It is not merely a matter of realising the constraints within
which everyone operates but of re-envisioning the response:
moving from a paradigm of linear mechanics to thinking in
terms of complex dynamics. As the imprint of humans on the
planet grows ever larger in the epoch of the Anthropocene,
this shift becomes imperative. Change, now, is no longer going
to be univocal or unidirectional. The harder we impact the
earth, the more impossible becomes our dream of command
and control over it. We need, more and more, to learn to deal
with the unforeseen and the inherently unpredictable. The
pandemic forces everyone to acknowledge that this is now im-
perative, not just for greater prosperity but also for the very
survival of human life on earth.

According to Kate Brown (2020),

Within the uniform predictability of modern agriculture, the unpre-
dictable emerges ... Two-thirds of cancers have their origins in envi-
ronmental toxins, accounting for millions of annual fatalities ... we
inhabit not the Earth but the atmosphere, a sea of life; as swimmers
in this sea, we cannot be biologically isolated ... Biologists have be-
gun questioning the idea that each tree is an “individual”—it might
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be more accurately understood as a node in a network of underworld
exchanges between fungi, roots, bacteria, lichen, insects, and other
plants. The network is so intricate that it’s difficult to say where one
organism ends and the other begins.

More specifically, it is clear that

There is a large list of deadly pathogens that emerged due to the ways
in which we practice agriculture, among which are: HsN1-Asian Avi-
an Influenza, HsN2, multiple Swine flu variants (HiN1, H1N2), Ebola,
Campylobacter, Nipah virus, Q fever, hepatitis E, Salmonella ente-
ritidis, foot-and-mouth disease, and a variety of influenzas. (Altieri
and Nicholls 2020: 2)

This necessitates a paradigm shift in our structures of
thought, to be able to grasp complex adaptive systems (Holland
1998; Gal 2012; where the complexity of the behaviour of the
whole system cannot be completely grasped by an understand-
ing of its individual parts), of which farming and the water cy-
cle both are important examples. Thus, an appreciation of in-
terconnectedness becomes essential to understanding the na-
ture of the problem and to suggesting meaningful solutions.

It is this understanding that underlies the paradigm shifts in
water and agriculture advocated in this paper. Ironically,
those resisting this change claim to be speaking the language
of science, while completely ignoring how both best practice
and theory are evolving globally. All of the policy prescriptions
advocated in this paper rely on nationally and globally tried-and-
tested best practices in both water and farming—practices that
range from technological advances to management systems
and governance reform.

If farming continues to be as water-intensive as it is in India
today, there will be no way for the country to meet the drink-
ing water and livelihood requirements of its people. If farming
methods pay no attention to the soil that sustains them, then
food security will be in ever greater danger. If the exclusive
focus on rice and wheat in the support provided to farmers
continues, India will be completely unable to tackle the
twinned syndemic of malnutrition and diabetes.

We cannot continue to mindlessly extract groundwater
without realising how that is destroying the resource itself, as
also the rivers that both feed and are being fed by it. We can-
not go on building dams without being mindful of what that
could mean for the very integrity of India’s monsoon cycle. We
cannot continue to destroy our catchment areas and still hope
for our rivers to survive and sustain us. If India’s river basins
survive, we also will. Otherwise, like many great river valley
civilisations of the past, we too will perish.

1 This section relies heavily on both Kulkarni
and Shah (2013) and Shah et al (2016), where
these arguments are fleshed out in fuller detail.
The old engineering maxim of not letting river
water flow “wastefully” into the sea stands
badly discredited today. Indeed, recent scien-
tific research advises caution in tampering
with run-off from major rivers. The 2014-20
multi-institution Ocean Mixing and Monsoon
programme of the Ministry of Earth Sciences,
Government of India (Gol), has confirmed that
flows of river water into the Bay of Bengal lead
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to fundamental changes in the response of the
Bay of Bengal sea surface temperature to tropi-
cal cyclones and the monsoons. Reduction of
flows from major rivers would affect the salini-
ty and depth of the upper mixed layer, and
modify the temperature of the northern Bay of
Bengal. This could impact variations of rain-
fall, including rainfall carried inland by mon-
soon low-pressure systems and depressions
born in the Bay of Bengal. It is, therefore, al-
most certain that tampering with run-off from
major rivers will impact monsoon rainfall, in
unknown and unanticipated ways (Gol nd).
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3 Where the presumed solution to a problem not

only fails to provide a solution but instead con-
tinues to only aggravate the problem (Stanford
Encyclopaedia of Philosophy 2018).

The NAQUIM is the largest ever attempt at map-
ping the aquifers of India at a scale which
would enable primary stakeholders to utilise
the knowledge generated for sustainably and
equitably managing their aquifers. Whereas the
Atal Bhujal Yojana is a path-breaking initiative
to promote participatory, grassroots action for
the sustainable and equitable management of
groundwater.
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5 Three thousand varieties of rice were being
cultivated in eastern India before the green
revolution (Shiva and Prasad 1993). If revived,
this rich agro-diversity could play a big role in
reducing water demand.

6 Quite unfortunately, however, what has got
emphasised in Punjab is land levelling outside
farms, resulting in a loss of natural topography
and drainage systems through the destruction
of the small hillocks or tibbas. For an account
of the impact of this on Punjab’s water crisis,
see Kulkarni and Shah (2013).

7 Conservation agriculture can also minimise
risk to climate extremes (Aryal et al 2016).

8 Rainfed areas provide 89% of the national mil-
let production, 88% of pulses, 73% of cotton,
69% of oilseeds, and even 40% of rice produc-
tion. It has been shown that there is a strong
overlap between the incidence of poverty and
rainfed regions. Thus, requisite emphasis on
these regions could make a huge contribution
to both poverty reduction and nutritional secu-
rity in India (Expert Committee 2019).

9 Nesshover et al (2017) clearly show that for na-
ture-based solutions (of the kind suggested in
this paper) to succeed, multi-stakeholder part-
nerships are an essential precondition.

10 Agarwal (1994) offers a very useful typology of
the ways in which participation occurs in devel-
opment programmes and enunciates the condi-
tions under which it is truly meaningful.

REFERENCES

Agarwal, B (1994): A Field of One’s Own: Gender
and Land Rights in South Asia, Cambridge:
Cambridge University Press.

Altieri, M A and C I Nicholls (2020): “Agroecology
and the Reconstruction of a Post-COVID-19
Agriculture,” Journal of Peasant Studies, Vol 47,
No 5, pp 881-98.

Aryal, J P et al (2016): “Conservation Agriculture-
based Wheat Production Better Copes with Ex-
treme Climate Events than Conventional Till-
age-based Systems: A Case of Untimely Excess
Rainfall in Haryana, India,” Agriculture, Eco-
systems & Environment, Vol 233, pp 325-35.

Brown, Kate (2020): “The Pandemic Is Not a Natural
Disaster,” New Yorker, 13 April, https://www.
newyorker.com/culture/annals-of-inquiry/
the-pandemic-is-not-a-natural-disaster.

Chouhan, S S, M K Awasthi, R K Nema and L D Koshta
(2015): “Studies on Water Productivity and Yields
Responses of Wheat Based on Drip Irrigation
Systems in Clay Loam Soil,” Indian Journal of
Science and Technology, Vol 8, No 7, p 650.

Expert Committee (2019): Report on Policies and
Action Plan for a Secure and Sustainable Agri-
culture, report submitted to the Principal
Scientific Advisor, Government of India.

Gal, O (2012): “Understanding Global Ruptures: A
Complexity Perspective on the Emerging
Middle Crisis,” Complex New World, T Dolphin
and D Nash (eds), London: Institute for Public
Policy Research.

Gol (nd): “Ocean Mixing and Monsoon (OMM),”
ESSO-Indian National Centre for Ocean Infor-
mation Services, Ministry of Earth Science,
Government of India, https://incois.gov.in/
omm/index.jsp.

Gupta, Arun et al (2018): Wheat Varieties Notified
in India Since 1965, Karnal, ICAR-Indian Insti-
tute of Wheat and Barley Research.

Holland, J H (1998): Emergence: From Chaos to
Order, Wilmington, Delaware: Helix Books.
Kulkarni, H and M Shah (2013): “Punjab Water
Syndrome: Diagnostics and Prescriptions,”
Economic & Political Weekly, Vol 48, No 52,

pp 64-73.

Economic & Political WEEKLY JULY 24, 2021

Kumar, A, R Raj, S Dhar and U C Pandey (2011):
“Performance of System of Wheat Intensification
(SWI) and Conventional Wheat Sowing under
North Eastern Plain Zone of India,” Annals of
Agricultural Research, Vol 36, No 3, pp 258-62.

Ladha, J K (2009): Integrated Crop and Resource
Management in the Rice-Wheat System of South
Asia, Los Bafios: International Rice Research
Institute.

Ladha, J K et al (2016): “Agronomic Improvements
Can Make Future Cereal Systems in South Asia
Far More Productive and Result in a Lower En-
vironmental Footprint,” Global Change Biology,
Vol 22, No 3, pp 1054-74.

Laik, R et al (2014): “Integration of Conservation
Agriculture with Best Management Practices
for Improving System Performance of the
Rice-Wheat Rotation in the Eastern Indo-
Gangetic Plains of India,” Agriculture, Ecosys-
tems and Environment, Vol 195, pp 68-82.

Lal, Rattan (2012): “Soil Water and Agronomic
Production,” Soil Water and Agronomic Produc-
tivity, Rattan Lal and B A Stewart (eds), Boca
Raton: CRC Press.

Mevada, K D, M V Patel and N P Chauhan (2016):
“Performance of System of Rice Intensification
(SRI) Technique in Rice (Oryza sativa L) on
Farmer’s Field,” Gujarat Journal of Extension
Education, Vol 27, No 1, pp 13-17.

Narayanamoorthy, A (2004): “Drip Irrigation in
India: Can It Solve Water Scarcity?” Water Policy,
Vol 6, pp 117-30.

Nesshover, C et al (2017): “The Science, Policy and
Practice of Nature-based Solutions: An Inter-
disciplinary Perspective,” Science of the Total
Environment, Vol 579, pp 1215-27.

NICRA (2020): “District-wise Agricultural Contin-
gency Plans,” National Innovations in Climate
Resilient Agriculture, Indian Council of Agri-
cultural Research, http://www.nicra-icar.in/
nicrarevised/index.php/state-wise-plan.

0o, A Z et al (2018): “Methane and Nitrous Oxide
Emissions from Conventional and Modified
Rice Cultivation Systems in South India,” Agri-
culture, Ecosystems & Environment, Vol 252,
Pp 148-58.

Pawar, D D, S K Dingre and U S Surve (2013):
“Growth, Yield and Water Use in Sugarcane

(Saccharum officinarum) under Drip Fertiga-
tion,” Indian Journal of Agronomy, Vol 58, No 3,
Pp 396-401.

Rathore, V S et al (2017): “Yield, Water and Nitro-
gen Use Efficiencies of Sprinkler Irrigated
Wheat Grown under Different Irrigation and
Nitrogen Levels in an Arid Region,” Agricultural
Water Management, Vol 87, pp 232-45.

Ravindra, A and S Bhagya Laxmi (2011): “Potential
of the System of Rice Intensification for Systemic
Improvement in Rice Production and Water
Use: The Case of Andhra Pradesh, India,” Paddy
and Water Environment, Vol 9, No 1, pp 89-97.

Shah, M et al (2016): Report of the Committee on
Restructuring CWC and CGWB, Ministry of
Water Resources, Government of India.

Shiva, V and R Prasad (1993): Cultivating Diversity:
Biodiversity Conservation and Seed Politics,
Dehradun: Natraj Publishers.

Singh, O (2013): “Hydrological and Farming Sys-
tem Impacts of Agricultural Water Manage-
ment Interventions in North Gujarat,” Indian
Journal of Agricultural Economics, Vol 68, No 3,
Pp 292-312.

Sinha, J, A Sharma, M Khan and M K Goyal (2018):
“Assessment of the Impacts of Climatic Varia-
bility and Anthropogenic Stress on Hydrologic
Resilience to Warming Shifts in Peninsular
India,” Scientific Reports, DOI:10.1038/541598-
018-32091-0.

Soriano, J B, S P Wani, A N Rao, G L Sawargaonkar
and J A C Gowda (2018): “Comparative Evalua-
tion of Direct Dry-seeded and Transplanted Rice
in the Dry Zone of Karnataka, India,” Philippine
Journal of Science, Vol 147, No 1, pp 165-74.

Stanford Encyclopedia of Philosophy (2018):
“Infinite Regress Arguments,” 20 July, https://
plato.stanford.edu/entries/infinite-regress/.

Suryavanshi, P and G Buttar (2016): “Economic
Feasibility of Micro-irrigation Methods for
Wheat under Irrigated Ecosystem of Central
Punjab,” Indian Journal of Economics and Devel-
opment, Vol 12, No 1a, p 485, DOI:10.5958/2322-
0430.2016.00110.4.

World Bank (2010): “Deep Wells and Prudence:
Towards Pragmatic Action for Addressing Ground-
water Overexploitation in India,” https://open-
knowledge.worldbank.org/handle/10986/2835.

Economic&PoliticalWEEKLY
Review of Women'’s Studies
April 24, 2021

An Unfettered Freefall: Taking Stock of the Gendered Effects of

the COVID-19 Pandemic

The Continuing Saga of Women’s Work during COVID-19

COVID-19 and Women's Labour Crisis:
Reiterating an Inclusive Policy Response

Will COVID-19 Hamper Strides towards Gender Equality in Ireland?

Occupational Hazards in Healthcare Settings:

A Study of Invisibilised Frontline Workers in Bengaluru
The Macro Frames of Microwork: Indian Women Workers

on AMT in the Post-pandemic Moment

An Ongoing Pandemic: Domestic Violence during COVID-19

For copies write to: Circulation Manager,
Economic & Political Weekly,
320-322, A to Z Industrial Estate, Ganpatrao Kadam Marg, Lower Parel, Mumbai 400 013.
email: circulation@epw.in

—Prabha Kotiswaran,
V Geetha

—Sirisha C Naidu

—Sona Mitra, Dipa Sinha

—Nata Duvvury,
Caroline Forde, Stacey Scriver

—Sylvia Karpagam, Jerald Dsouza

—Anita Gurumurthy, Khawla Zainab,
Sadhana Sanjay

—Anuradha Kapoor

VOL LVI NO 30

51




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


