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CHAPTER 1
Indian Agriculture: Performance and Challenges

1.1 Agriculture is a critical sector of the Indian economy. Though its contribution to the
overall Gross Domestic Product (GDP) of the country has fallen from about 30 percent
in 1990-91 to less than 15 percent in 2011-12, a trend that is expected in the development
process of any economy, agriculture yet forms the backbone of development. An average
Indian still spends almost half of his/her total expenditure on food, while roughly half
of India’s work force is still engaged in agriculture for its livelihood. Being both a source
of livelihood and food security for a vast majority of low income, poor and vulnerable
sections of society, its performance assumes greater significance in view of the proposed
National Food Security Bill and the ongoing Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA) scheme. The experience from BRICS countries
indicates that a one percentage growth in agriculture is at least two to three times more
effective in reducing poverty than the same growth emanating from non-agriculture
sectors. Given that India is still home to the largest number of poor and malnourished
people in the world, a higher priority to agriculture will achieve the goals of reducing
poverty and malnutrition as well as of inclusive growth. Since agriculture forms the
resource base for a number of agro-based industries and agro-services, it would be more
meaningful to view agriculture not as farming alone but as a holistic value chain, which
includes farming, wholesaling, warehousing (including logistics), processing, and
retailing. Further, it may be noted that in the last two Five Year Plans, it is clearly
mentioned that for the economy to grow at 9 per cent, it is important that agriculture
should grow at least by 4 per cent per annum.

1.2 Achieving an 8-9 percent rate of growth in overall GDP may not deliver much in
terms of poverty reduction unless agricultural growth accelerates. At the same time
‘growth with inclusiveness’ can be achieved only when agriculture growth accelerates
and is also widely shared amongst people and regions of the country. All these factors
point to just one thing: that agriculture has to be kept at the centre of any reform agenda
or planning process, in order to make a significant dent on poverty and malnutrition,
and to ensure long-term food security for the people.

1.3 This chapter briefly reviews the status and performance of agriculture, especially
during the last two decades, and also presents what could be the way forward, given
our objectives of accelerated growth, inclusiveness and the reducing of poverty and
hunger.

Structure and Structural Transformation of Indian Agriculture

1.4 The agriculture sector in India has undergone significant structural changes in the
form of decrease in share of GDP from 30 percent in 1990-91 to 14.5 percent in 2010-11
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indicating a shift from the traditional agrarian economy towards a service dominated
one (Fig 1.1). This decrease in agriculture’s contribution to GDP has not been accompanied
by a matching reduction in the share of agriculture in employment. About 52% of the
total workforce is still employed by the farm sector which makes more than half of the
Indian population dependant on agriculture for sustenance (NSS 66 Round). However,
within the rural economy, the share of income from non-farm activities has also increased.

Fig 1.1: Sectoral Composition of GDP

100%

80%

60%

40%

20% I
O% L] L o © L] ~ L] o L] P L] L] L] L] L L 0 L T T uJ
-— o

2 2 § 3 » o 9 9 3 § 5 § 3 3 o & 5 8 3 2 O

o - I ™ < " © ~ @0 o) o - o ) < n © r~ 0 o -

[T o g 9 @ 0 9O @ & © o © g S o o ©o © o .

@ o @ @ @ o @ @ @ © o g9 =T =1 o © © © o

- - - - - - - - - - [ [ (o] (o] o™ (] (] o 2] —

o

- - - ™

OAgri & allied EIndustry OServices
Source: CSO

1.5 The average size of operational holdings in India has diminished progressively from
2.28 ha in 1970-71 to 1.55 ha in 1990-91 to 1.23 ha in 2005-06 (Fig. 1.2). As per Agriculture
Census 2005-06, the proportion of marginal holdings (area less than 1 ha) has increased
from 61.6 percent in 1995-96 to 64.8 percent in 2005-06. This is followed by about 18 percent
small holdings (1-2 ha.), about 16 percent medium holdings (more than 2 to less than 10 ha.)

and less than 1 percent large holdings (10 ha. and above).

Fig 1.2: Average size (ha) of holdings as per different Agriculture Census
(for all size groups)
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1.6 With the declining share of agriculture to GDP, the continuing high pressure of
population on agriculture and the increasing fragmentation of land holdings leading to
decreasing availability of cultivated land area per household, the agriculture sector
alone would hardly be in a position to create additional employment opportunities to
sustain the livelihood of the rural households. This calls for creation of additional
employment opportunities in the non-farm and manufacturing sector, especially in agro
based rural industries which have area specific comparative advantage in terms of
resources endowment and development possibilities. This would require suitable skill
development of the people so as to gainfully employ them in non-farm activities. This
alone would be able to make agriculture viable in a sustainable manner. In addition, by
creating more employment and absorbing some of the surplus labour in agriculture,
this will contribute to achieving our objective of inclusive growth.

1.7 Fragmentation of operational holdings has widened the base of the agrarian pyramid
in most states. Empirical studies have, however, demonstrated that agricultural
productivity is size neutral. Factors that determine productivity favourably include
among others an easy and reliable access to modern inputs, access to suitable technology
tailored for specific needs, the presence of support infrastructure and innovative
marketing systems to aggregate and market the output from such small holdings
efficiently and effectively. In agricultural technology, the use of high yielding varieties
as in the case of Bt cotton and maize, economy in input use, the availability of quality
seeds and farming techniques such as system of rice intensification enabled finally by
marketing links all have high potential to improve yield.

Growth Performance of Agriculture

Overall Growth

1.8 The growth performance of the agriculture sector has been fluctuating across the
plan periods (Fig 1.3). It witnessed a growth rate of 4.8 per cent during the Eighth plan
period (1992-97). However, the agrarian situation saw a downturn towards the beginning
of the Ninth plan period (1997-2002) and the Tenth plan period (2002-07), when the
agricultural growth rate came down to 2.5 percent and 2.4 percent respectively. This
crippling growth rate of 2.4 percent in agriculture as against a robust annual average
overall growth rate of 7.6 per cent for the economy during the tenth plan period was
clearly a cause for concern. The trend rate of growth during the period 1992-93 to 2010-
11 is 2.8 percent while the average annual rate of growth in agriculture & allied sectors-
GDP during the same period is 3.2 percent.
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Fig. 1.3: Growth Rates: GDP (overall) and GDP (Agriculture & Allied Sectors)
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1.9 The Eleventh Plan had sought to reverse the deceleration of agricultural growth
which occurred in the Ninth Plan and continued into the Tenth Plan. It has had some
success in that foodgrain production touched a new peak of 250.42 million tonnes in
2011-12. Agricultural GDP growth has accelerated to an average 3.9 percent growth during
2005-06 to 2010-11, partly because of initiatives taken since 2004. As per the latest advance
estimate of National Income released by the Central Statistics Office (CSO), agriculture
and allied sectors are likely to grow at 2.5 percent during 2011-12 as against 7 percent
during the previous year at constant (2004-05) prices. The Approach Paper to Twelfth
Plan drafted by Planning Commission estimates that with a revision of the farm sector
GDP growth rates for 2010-11 and the expected good harvest in 2011-12, the average
growth in agriculture & allied sectors in the Eleventh Plan may be higher at 3.3-3.5
percent per year against a target of 4 percent.

1.10 The increasing divergence between the growth trends of the total economy and
that of agriculture & allied sectors suggests an under performance by agriculture
(Fig 1.4). Itis also significant that unlike the overall economic growth pattern, agricultural
performance in India has been quite volatile (the Coefficient of Variation (CV) during
2000-01 to 2010-11 was 1.6 compared to 1.1 during 1992-93 to 1999-2000). This is almost
six times more than the CV observed in the overall GDP growth of the country indicating
that high and perhaps increasing volatility is a real challenge in agriculture, which is
likely to increase in the years to come in the wake of climate change.
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Fig 1.4: Comparative Performance of Growth of GDP and Agri-GDP
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Regional Variations in Growth

1.11 The Indian agriculture growth pattern has been highly varied at the state level. Since
agriculture is a state subject, the overall performance of the agriculture sector in India largely
depends on what occurs at the state level. There is a wide variation in the performance of
different states. During 2000-01 to 2008-09, the growth performance of agriculture in Rajasthan
(8.2%), Gujarat (7.7%) and Bihar (7.1%) was much higher than that of Uttar Pradesh (2.3%)
and West Bengal (2.4%). The recent dynamics of erstwhile poor performing states like Orissa,
Chhattisgarh and Himachal Pradesh showing strong growth in agriculture can be seen from
Fig. 1.5 & 1.6.

Fig. 1.5: Average Annual Growth Rate (%) of Gross State Domestic Product from
Agriculture & Allied Sector, 1994-95 to 1999-2000
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Fig 1.6: Average Annual Growth Rate (%) of Gross State Domestic Product from
Agriculture & Allied Sector, 2000-01 to 2008-09
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Crop-Specific Growth

1.12 During 2010-11, foodgrains production was 244.78 million tonnes, comprising of 121.14
million tonnes during Kharif season and 123.64 million tonnes during the Rabi season. Of
the total foodgrains production, production of cereals was 226.54 million tonnes and pulses
18.24 million tonnes. As per 2nd advance estimates for 2011-12, total foodgrains production
is estimated at a record level of 250.42 million tonnes which is 5.64 million tonnes higher
than that of the last year production. Production of rice is estimated at 102.75 million tonnes,
Wheat 88.31 million tonnes, coarse cereals 42.08 million tonnes and pulses 17.28 million
tonnes. Oilseeds production during 2011-12 is estimated at 30.53 million tonnes, sugarcane
production is estimated at 347.87 million tonnes and cotton production is estimated at 34.09
million bales (of 170 kg. each). Jute production has been estimated at 10.95 million bales (of
180 kg each). Despite inconsistent climatic factors in some parts of the country, there has
been a record production, surpassing the targeted production of 245 million tonnes of
foodgrains by more than 5 million tonnes during 2011-12.

1.13 Growth in the production of agricultural crops depends upon acreage and yield. Given
the limitations in the expansion of acreage, the main source of long-term output growth is
improvement in yields. A comparative picture in average annual growth rates of area,
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production, and yield of different crops for two periods 1990-91 to 1999-2000 and 2000-01 to
2010-11 is given in Table 1.1. In the case of wheat, the growth in area and yield have been
marginal during 2000-01 to 2010-11 suggesting that the yield levels have plateaued for
this crop. This suggests the need for renewed research to boost production and
productivity.

1.14 All the major coarse cereals display a negative growth in area during both the periods
except for maize, which recorded an annual growth rate of 2.68 per cent in the 2000-01 to
2010-11 period. The production of maize has also increased by 7.12 percent in the latter
period (Fig. 1.7). In pulses, gram recorded a growth of 6.39 percent in production during the
same period driven by expansion in the area under cultivation. Soyabean has recorded a
high rate of growth in production in both the periods, driven primarily by expansion in area
under cultivation. In fact oilseeds as a group have shown some significant changes in the
two decades: the production growth rate has more than doubled in the decade of 2000s over
the previous decade, driven both by productivity gains (eg. groundnut and soyabean) as
well as by area gains. The average annual growth rates of production and productivity of
groundnut during 2000-01 to 2010-11 are abnormally high due to high fluctuations in the
production and productivity during the years 2002-03, 2006-07 & 2007-08. The trend growth
rates in the production and productivity of groundnut during 2000-01 to 2010-11 work out
to 1.66 per cent and 2.63 per cent respectively. Fruits & vegetables have shown a higher
growth in production and area in 2000-01 to 2010-11 as compared to 1990-91 to 1999-2000.

Fig 1.7: Area, Production & Yield of Maize
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1.15 The biggest increase in the growth rates of yields in the two periods, however, is in
groundnut and cotton. Cotton has experienced significant changes with the introduction
of Bt cotton in 2002 (Fig. 1.8). By 2011-12, almost 90 percent of cotton area is covered
under Bt. cotton, production has more than doubled (compared to 2002-03), yields
have gone up by almost 70 percent, and export potential for more than Rs 10,000 crore
worth of raw cotton per year has been created. More such revolutions to accelerate agri-
growth are needed.
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Fig. 1.8: Area, Production & Yield of Cotton
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Table 1.1: All India Average Annual Growth Rates of Area, Production and Yield of
Principal Crops (%)

Crops/Crop Groups 1990-91 to 1999-2000 2000-01 to 2010-11

A P Y A P Y
Rice 0.70 2.09 1.36 -0.39 1.32 1.47
Wheat 1.62 4.52 2.87 0.57 1.39 0.73
Maize 0.85 2.24 1.37 2.68 7.12 413
Coarse Cereals -2.42 -0.08 2.03 -0.13 5.0 4.64
Total Cereals -0.12 2.29 2.38 -0.09 1.82 1.69
Gram 0.88 3.86 297 431 6.39 1.19
Tur -0.45 1.89 2.03 2.58 1.89 -0.65
Total Pulses -0.91 1.06 1.82 2.30 4.02 1.21
Total Foodgrains -0.27 2.19 243 0.34 1.95 1.37
Groundnut -2.25 -2.40 -0.30 -1.08 13.13 12.76
R&M 2.28 4.82 2.96 2.76 6.26 2.72
Soyabean 11.01 16.37 4.67 4.15 8.31 4.17
Oilseeds 0.75 2.53 1.76 1.27 7.00 5.18
Sugarcane 2.25 3.16 0.91 1.95 2.12 0.03
Cotton 1.42 0.93 -0.54 2.66 12.12 9.15

Note: A: Area, P: Production, Y: Yield

Source: Directorate of Economics & Statistics, Ministry of Agriculture.

1.16 Structural change in the composition of agriculture leading to a diversification of Indian
agriculture into horticulture, livestock and fisheries since the 1990s is a landmark
development with great challenges and unlimited opportunities. The share of livestock in
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total output from the agriculture and allied sectors has increased from 20% in Triennium
Ending (T.E.) 1990-91 to 25% in T.E. 2009-10 (at 2004-05 prices). Currently foodgrains constitute
about one fifth of the total value of output from the agriculture & allied sector which is less
than the contribution from the livestock sector and almost equal to that of the horticulture
sector (Fig. 1.9 & 1.10).

Composition (%) of Output of Agriculture & Allied Sectors

Fig. 1.9: T.E. 1990-91
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1.17 The shares of fruits & vegetables and livestock have shown an increasing trend in
recent years implying that they have been growing at a much faster rate than the
traditional crops sector. Given the rising share of high value commodities in the total
value of agricultural output and their growth potential, this segment is likely to
drive agricultural growth in the years to come. Being highly perishable in nature, this
segment requires faster and better linkages between farms and firms in terms of
logistics, processing and organised retailing. This would entail institutional changes
that can incentivise entrepreneurs to invest in building efficient and faster value
chains that reduce wastages, and increase the incomes of the farmers at the bottom of
the chain.

Drivers of Growth in Agriculture

Investment

1.18 In recent years, the share of Gross Capital Formation (GCF) of agriculture & allied
sector in total GCF has hovered between 6 to 8 percent whereas it was around 18 percent
during the early 1980s (Fig 1.11). This indicates that the non-agriculture sectors are
receiving higher investment as compared to agriculture & allied sector over the plan periods
resulting in growth disparities. Though this is in line with the overall falling share of
agriculture in the overall GDP, and also conforms to the development process observed
elsewhere in the developing world, yet keeping in view the high population pressure on
agriculture for their sustenance, there is need for substantial increase in investment in
agriculture.
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Fig. 1.11: Per cent Share of Agriculture & Allied Sector in Total Gross Capital Formation
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1.19 The key indicator in drivers of agri-growth is GCF in agriculture as a percentage to
agri-GDP. This indicator, GCF in agriculture & allied sector as percentage of agri-GDP,
increased from 7.0% during the First Plan (1951-56) to 10.8% during the Fifth Plan
(1974-79) after which it followed a declining trend up to Eighth Plan (1992-97); when it
came down to 8.8 percent. From the Ninth Plan (1997-2002) onwards, a reversal in trend
has been achieved partly due to the efforts of government schemes and programmes,
resulting in an increase in GCF to 13.9 percent of GDP (agri) during the Tenth plan
(2002-07). It has further risen to 18.7 percent of agri-GDP during the first three years of
the Eleventh Plan. Thus, as a percentage of agri-GDP, the GCF (agri) has more than
doubled during the last decade (Fig. 1.12). Yet, the agriculture GDP growth has not
accelerated commensurately, though it has improved over the growth rates achieved in
the Ninth and Tenth Five Year Plans.
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Fig. 1.12: GCF (Agri) as a (%) of GDP (Agri)
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1.20 While the GCF as percentage of agri-GDP has improved substantially, there has
not been a commensurate improvement in the rate of growth of the agriculture sector.
Another aspect, which impacts agricultural development relates to subsidies. The biggest
of all these input subsidies is the fertilizer subsidy, and there are clear indications that
it has led to an imbalanced use of N, P and K in states like Punjab and Haryana and has
also contributed to deteriorating soil conditions. The expenditure on subsidies crowds
out public investment in agriculture research, irrigation, rural roads and power. Lower
public investment due to more emphasis on provision of subsidy will only further
deteriorate the quality of public services like uninterrupted power supply, in some
cases involving macroeconomic inefficiencies such as private investment in diesel
generating sets. This leads to under utilization of power capacity due to poor
distribution and maintenance.

1.21 There are some research studies available to show that the marginal returns evident
in terms of poverty alleviation or accelerating agricultural growth are much lower
from input subsidies than from investments in rural roads or agri-R&D or
irrigation (Sheggen Fan et al., 2008). There is always a trade-off between allocating
money through subsidies or by increasing investments. The investment option is
much better than subsidies for sustaining long-term growth in agricultural production
and also to reduce poverty faster.
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Fig. 1.13: Share (%) of Public and Private Investment in Agriculture & Allied Sectors
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1.22 It is interesting to note that while public investment in agriculture is critical and
important, in actual terms, it forms about 20 percent of the total investment in agriculture;
80 percent comes from the private sector (Fig. 1.13). In the early 1980s, for example, the share
of the public sector and private sector (including household sector) in gross capital formation
in agriculture was roughly equal, but by the early 2000s, the share of the private sector was
four times larger than the share of the public sector at 2004-05 prices. Moreover, the private
sector responds much better and faster to the incentive structures in agriculture. Hence,
along with bringing in greater public investment in agriculture, there is a need for bringing
in reforms in the incentive structure.

Irrigation, Seeds, Fertilizers and Credit

1.23 There is no doubt that the overall size, quality, and efficiency of investment are always
the key drivers of growth in any sector. In case of public investments in agriculture, as
defined in the National Accounts Statistics, more than 80 percent is accounted for major and
medium irrigation schemes. Even in the case of private investments in agriculture, almost
half is accounted for by irrigation (minor, primarily through groundwater, but also now
increasingly drip, etc.). So irrigation remains the most dominant component in the overall
investment in agriculture. Without proper use of water, it is difficult to get good returns on
better high yielding seeds and higher doses of fertilizers. Water will remain a critical input
for agriculture in the decades to come until science develops seeds that can thrive in dry
climate with very little water. The net sown area has remained around 141 million hectares
during the last 40 years. The cropping intensity, i.e., the ratio of gross cropped area to
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net cropped area, has however, gone up from 118 per cent in 1970-71 to 138 percent
in 2008-09.

Fig. 1.14: Movements in the gross cropped area, net sown area, net irrigated area and
gross irrigated area, 1950-51 to 2008-09
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1.24 India currently has an overall irrigation potential in the country of 140 million
hectares, out of which only about 109 million ha have been created, and around 80 million
ha utilized. The current efficiency levels of public surface irrigation schemes (major and
medium irrigation schemes) can be substantially improved through appropriate
institutional reforms, better management and incentive environment. It may involve
engaging water user associations, or some other groups and agencies, and even by
unbundling the large surface schemes into storage (dams), transmission (main canals)
and retail distribution of water (distribution at the farmer level). Groundwater irrigation,
which is a bigger source of irrigation today, suffers from over-exploitation in most of
the states, particularly in the north-west where the water table is depleting drastically.
Free or low pricing of power for irrigation has primarily contributed to this problem.
Major reforms in the power sector, improvement in the quality of power and availability
of power are a precondition for improving the overall groundwater situation in the
country.

1.25 Gross Irrigated area as a per cent of Gross Cropped area has increased from
34 percent in 1990-91 to 45.3 percent in 2008-09. However, there are wide variations in
irrigation coverage across states and across crops as can be seen from Figs 1.15 and 1.16,
respectively.



14 State of Indian Agriculture

Fig. 1.15: State-wise Irrigation coverage 2008-09.
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1.26 While Punjab (98), Haryana (85), Uttar Pradesh (76), Bihar (61), Tamil Nadu (58) and
West Bengal (56) have more than half of the cropped area under irrigation, Odissa, Rajasthan,
Madhya Pradesh, Karnataka, Chhattisgarh, Himachal Pradesh, Maharashtra, Kerala,
Jharkhand and Assam have very low acreage under irrigation. Among crops, the major
coarse cereals, pulses and most of the oilseeds are grown under rainfed conditions.

Fig 1.16: Crop-wise Irrigation coverage, 2008-09
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1.27 An analysis of the net sown area, extent of irrigation and cropping intensity (Fig 1.17)
reveals that Uttar Pradesh, Bihar, Andhra Pradesh and Tamil Nadu have ample scope to
increase their cropping intensity as they have fairly large acreage under irrigation. States
with high irrigation can have higher cropping intensity with a suitable change in cropping
pattern by growing crops and varieties with durations that suit the crop growth and fit into
the crop sequence.

Fig 1.17: Net Sown Area, Extent of Irrigation and Cropping Intensity
Net Sown Area, Irrigation & Cropping Intensity in major States in 2008-09
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1.28 Seed is considered to be a catalyst of change in agriculture. The Green Revolution
in India during the late sixties and seventies bears witness to this truth. And lately,
during the decade of 2000s, Bt cotton seeds and hybrid maize seeds have shown
spectacular results. The major difference in the two periods is that earlier these high
yielding seeds came from public institutions, but lately they are increasingly coming
from the private sector in selected crops. The Seeds Bill seeks to answer some
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of these concerns, while increasing the level of public investment in domestic R&D,
along with institutional reforms that can deliver. Overall, the seed replacement rate has
been improving, but much more can be done in this regard to give a boost to productivity
through seed improvement.

Fig. 1.18: Production and Distribution of Seeds in India
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1.29 Fertilizer forms another important input in agriculture growth. While the overall
consumption of fertilizer has increased from 70 kg per ha in 1991-92 to 144 kg per ha by
2010-11, (Fig. 1.19 & 1.20) the N, P, K balance particularly, in high fertilizer use areas(e.g.
northwest) is seriously distorted. It is apparent that an integrated nutrient management
approach is required to enable a balanced use of fertilizers for optimum results. Also, the
setting up of adequate capacity for soil testing needs to be continued.

Fig. 1.19: Consumption of Fertilisers in India
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Fig. 1.20: Share of Nitrogen, Phosphatic, and Potassic Fertilizers in total fertilizer
consumption during 2000-01 and 2010-11
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1.30 Credit to buy modern inputs for farming operations, is a facilitator in this change.
While the overall credit to agriculture has been growing phenomenally during the last
five years or so, and the interest rates for farmers have also been reduced to 7 percent
(4 percent after taking into account the 3 percent subvention in interest for timely
repayment of crop loans), yet the biggest challenge remains in terms of increasing access to
credit, particularly for the bottom 40 percent. More innovative models are needed to
reach this category as they rely largely on the informal sector for credit with high rates of
interest.

Emerging Demand—Supply Imbalances

1.31 With the Indian economy growing at 8 percent and higher expenditure elasticity of
fruits & vegetables and livestock as compared to cereals, there is an increasing pressure on
the prices of such high value perishable commodities. The per capita monthly consumption
of cereals has declined from 14.80 kg in 1983-84 to 12.11 kg in 2004-05 and further to 11.35 kg
in 2009-10 in the rural areas. In the urban areas, it has declined from 11.30 kg in 1983-84 to
9.94 kg in 2004-05 and to 9.37kg. in 2009-10. The agricultural production basket is still not
fully aligned to the emerging demand patterns.

Trade in Agricultural Commodities

1.32 The policy reforms of the 1990s more or less eliminated the bias against agriculture by
lowering industrial tariffs and correcting for the overvalued exchange rates which lead to
an improvement in the terms of trade in favour of agriculture. This was followed by a
calibrated liberalization of agri- exports and imports. As a result, Indian agriculture has
increasingly been opened to global agriculture with the ratio of agricultural exports and
imports as a percent of Agricultural GDP rising from 4.9 percent in 1990-91 to 12.7 percent in
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2010-11. (Fig 1.21) This is still low as compared to the share of India’s total exports and
imports as a percent of India’s GDP at 55.7 percent India is a net exporter of agricultural
commodities with agricultural exports constituting 11 percent of India’s total exports.
However, the share of agricultural exports in India’s overall exports has been declining
from 18.5 percent in 1990-91 to 10.5 percent in 2010-11.

Fig 1.21: Trend in Trade of agricultural commodities
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1.33 Bringing in reforms to streamline domestic markets and expanding the
infrastructure and institutions to connect local markets with national and global markets,
will go a long way in improving India’s competiveness and the benefits from trade
liberalization.

Public-Private Participation in Indian Agriculture

1.34 The private sector involvement in Indian agriculture is a recent development. This
is apparent in initiative such as infusion of new technologies like BT cotton, hybrid
seed technology in maize; in a mainstreaming of the fragmented small holders by
integration of rural business/ service hubs (RBHs) at the back end and agro-processing
industry and organized retailing at the front end. Successful examples like Bt cotton,
hybrid maize, pusa basmati rice, etc. suggest beneficial outcomes comes from public
sector partnership with the private sector farmer groups and the like. The government
has to play a more proactive role as coordinator, facilitator and also as a regulator.
Higher investment in basic infrastructure like roads, canal waters, watersheds, check
dams, etc. will attract private investment in other areas of the supply chain.

1.35 Future breakthrough technologies in agriculture will come increasingly from the pri-
vate sector, and India’s private sector has the strength to multiply those technologies and to
reach millions of farmers (big and small) in the fastest possible way. There is a need to
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channelize these sources in an orderly manner, so that in the process, apart from the private
sector profitability, the farming community is also benefited. This will assist in pushing
Indian agriculture to a higher and more sustainable growth which would be the most
powerful engine for poverty reduction. For areas where the private sector has not shown
much interest such as rainfed areas, tribal areas, natural resource management, pulses, mil-
lets, the role of public research system would continue to be critical.

Price Policy

1.36 Though with economic liberalization and gradual integration with the world economy,
relaxation of export controls on several agricultural products since 1991 have helped
agricultural exports, there are still occasional interventions by the government (for example,
export bans on wheat and rice, or limits on the stocking of grains by private trade that
dissuade the private sector players from investing in the agri-system. However, one of the
main government interventions in the agricultural markets currently is its policy of minimum
support prices (MSP) for agricultural commodities. For procurement of horticultural
commodities which are perishable in nature and not covered under the Price Support Scheme,
with a view to protect the growers of these commodities from making distress sale in the
event of bumper crop during the peak harvesting periods when the prices tend to fall below
the economic cost of production, a Market Intervention Scheme (MIS) is implemented on
the request of a State /UT Government which is ready to bear 50 percent loss (25 percent in
case of North-Eastern States), if any, incurred on its implementation.

Marketing and Warehouse Facilities

1.37 In the context of foodgrains policy, concern has been raised about simultaneous
occurrence of high food inflation and large foodgrains stocks in our granaries. It has been
argued (Kaushik Basu, 2011) that, in creating a better foodgrains policy, it is imperative that
the entire system of foodgrains production, procurement, release and distribution is looked
at. Besides improving storage facilities there is a need to redesign the mechanics of
procurement and release of foodgrains to the market to ensure that the impact on prices is
substantial in the desire direction. An improvement in marketing conditions and
encouragement to private sector participation can be achieved by reforming the Agricultural
Produce Marketing Committee (APMC) Acts. Appropriate changes in the APMC Acts can
boost private sector investment in developing regularized markets, logistics and warehouse
receipt systems, futures markets, and in infrastructure (such as cold storage facilities, quality
certification, etc.) for imports and exports. This is particularly relevant for the high value
segment that is currently hostage to high post-harvest losses and weak farm-firm linkages.
The introduction of the Model Act in 2003 was directed towards allowing private market
yards, direct buying and selling, and also to promote and regulate contract farming in
high value agriculture. Although many states have adopted the new Model Act,
with modifications, its impact on farmers in terms of better prices for their produce and a
reduction in the high differences between farm harvest prices and consumer prices is not
yet visible.
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Land and Credit Markets

1.38 The linking of small and fragmented farms with large-scale processors and retailers
remains a challenge in the high value sector, and restricted land (lease) markets tend to
compound the problem. Allaying the fears of a farmer regarding possible alienation from
his own land because of leasing it out to the retailer/processor require the freeing up of
land lease markets. Legalizing lease markets also protects the interests of the retailer/
processor, and enables him to undertake larger investments. In this context, it may be helpful
to ensure the registration of land deeds and the computerization of land records for bringing
about greater transparency and reliability. Some states have made a beginning in
computerizing the land records, but most others have a long way to go. The land and credit
markets are intricately linked, and improving the marketability of land will enhance access
of farmers to institutional credit that requires the pledging of collaterals.

The Way Forward

1.39 The significance of agriculture sector in India is not restricted to its contribution to
GDP, but that on account of its complementarity with other sectors. It has far reaching ability
to impact poverty alleviation and rural development. There are several areas of importance
for the agriculture sector growth. These include, among others, enhancing public sector
investment in research apart from effective transfer of technology along with institutional
reforms in the research set up to make it more accountable and geared towards delivery,
conservation of land, water and biological resources, the development of rainfed agriculture,
the development of minor irrigation, timely and adequate availability of inputs, support
for marketing infrastructure, an increase in flow of credit particularly to the small and
marginal farmers.

1.40 Achievement of food and nutrition security and alleviation of poverty and unemployment
on a sustainable basis depend on the efficient and judicious use of natural resources (land/
soil, water, agri-biodiversity and climate). Inefficient use and mismanagement of productive
resources, especially land, water, energy and agro-chemicals has vastly reduced fertility and
damaged the physical, chemical and biological properties of the soil. The limit of land
availability for agriculture has already reached. Our continued inability to judiciously use
these non-renewable natural resources can have serious implications.

1.41 The transition from traditional to high value agriculture will be primarily driven by
private investments, which are three fourths of total investments in agriculture. However,
to ensure that this happens smoothly and rapidly, government policy needs to act as a
catalyst by way of providing greater investments in R&D, roads and public irrigation.

1.42 A strategic vision for agriculture must factor in three important elements: (a) India’s
comparative advantage; (b) efficient markets at home and freer trade; and (c) environmental
sustainability. The agriculture sector calls for major reforms, from marketing to investment
and institutional change, especially in water management, new technologies, land markets
and creation of efficient value chains.

1.43 The subsequent chapters give in detail the progress made in each component and
various programmes of agriculture, and the way forward.



CHAPTER 2
Natural Resource Management

Land use

2.1 Changes in land use in India have intensified in the recent years under pressure of
population, economic forces, livestock pressure and weakening of various types of
institutions that regulate land use formally or informally. Natural factors have also
caused some change in the land use pattern. In the absence of any well thought out plan
and policy, indiscriminate change in land use has several implications that impinge
upon sustainable and optimum use and result in a haphazard development devoid of
economic, social, environmental and aesthetic sense.

2.2 Land use classification based on different type of uses shows that of a total land
mass of 328.73 million ha in the country, the reported area for land utilization has been
306 million ha. This includes 141 million ha (about 46 percent of the reported area) net
sown area, 70 million ha (23 percent) under forest, 26 million ha under non-agricultural
uses, 25 million ha fallow land, 17 million ha barren and unculturable land, 13 million
ha culturable waste land, 10 million ha under permanent pasture and other grazing
land, and 3 million ha under miscellaneous tree crops and groves. Over the years there
has been a gradual increase in area put to non-agricultural uses. During the last forty
years (1970-71 to 2008-09) the net sown area has remained, by and large, constant at
141 million ha. Area under non-agricultural uses has increased from 16 million ha to
26 million ha, while the area under barren and unculturable land has come down from
28 million has in 1970-71 to 17 million ha in 2008-09. However, the gross cropped area
has increased from 166 million ha. in 1970-71 to 195 million ha in 2008-09. As a normal
process of urbanization and development, the area under non-agricultural uses is
increasing, but due to efforts of the government, land has been reclaimed for cultivation
from barren and culturable waste land category. The cropping intensity has increased
from 118 percent to 138 percent during the same period. Owing to a burgeoning
population, it is estimated that per capita total land availability which was 0.32 ha in
2001 against the world average of 2.19 ha will decrease to 0.23 ha in 2025 and 0.19 ha in
2050. Further, it is reported that about 120 million ha land is degraded in India, and
about 5334 million tonnes of soil is lost annually through soil erosion. Out of 120 million
ha degraded area, water erosion accounts for 68 per cent, chemical degradation
21 per cent, wind erosion 10 per cent and the rest physical degradation. Effective land
management policies are required to address these issues in addition to other concerns
such as small size and fragmented holdings, tenancy, ceiling limits, acquisition and
diversion of productive land, land records and inventories, climate change and land
use change.
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Fig 2.1: Land-use pattern in India, 1970-71
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Fig 2.2: Land-use pattern in India, 2008-09
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Challenges

2.3 The scope to expand the area available for cultivation as the demand for
industrialization, urbanization, housing and infrastructure is forcing conversion of
agricultural land to non — agricultural uses is limited. With an increasing pressure of
population and a decreasing per capita availability of cultivable land, there is a need to
enhance cropping intensity without compromising land productivity. After
independence till the 1970s, Indian agriculture was characterized by intensive agriculture
practices in favorable ecologies through an integrated use of HYVs, irrigation, fertilizer,
pesticide use and technologies with mining of natural resources to meet the food security
needs. Since the 1980s, the adverse effects and limitations of the green revolution
technologies were realized and the emphasis shifted to appropriate/alternative and
sustainable land use systems and to improving the efficiency of resources and inputs.

The Way Forward

2.4 For achieving a sustainable land use in the agricultural sector the following initiatives
may be considered:

» Plan and manage all resources including land in an integrated manner for
maximization of environmental, social and economic factors apart from ensuring
livelihood and equity;

Prepare comprehensive land inventories;
Prepare a perspective plan for treating degraded lands;

Develop infrastructural facilities and strengthen the technology support system;

YV VYV VY V

Develop proper computerized, updated, on-line information system on land
records;

A\

Develop and use advanced methodologies for land use planning;

» Invest in capacity building, education and awareness on the importance of
conservation and optimum use of all natural resources;

» Continuously monitor and assess the impact of climate change on land use and
take/suggest appropriate remedial measures.

Soil

2.5 The soil is a highly complex, multi-component system of water, air, rock strata and
living materials. Interactions among these determine properties of soil. They are
classified into types, orders, groups and sub-groups. It is reported that 90 percent of
soils are low to medium in nitrogen (N), 80 percent in phosphorus (P) and 50 percent in
potassium (K). Incidences of micronutrient deficiencies are also increasing. Soil health
from the agricultural point of view refers to the capacity of soil to ensure proper physical,
chemical and biological activities and processes for sustaining higher crop productivity.
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Good soil would ensure proper retention and release of water and nutrients, promote
and sustain root growth, maintain soil biotic habitat, respond to management and resist
degradation.

2.6 As land resources are stagnant, an increase in food production has to come from
increase in productivity. The quality of Indian soils is gradually deteriorating at the
farm and eco-system level. The major threats to soil quality come from a loss of organic
carbon, erosion, nutrient imbalance, compaction, salinization, water-logging, decline in
soil bio-diversity, urbanization, contamination with heavy metals and pesticides and
from an adverse impact of climate change.

2.7 The Department of Agriculture & Cooperation has introduced a new scheme namely
“National Project on Management of Soil Health & Fertility” (NPMSH&F) to promote a
soil test based balanced and judicious use of chemical fertilizers in conjunction with
organic manures like Farm Yard Manure (FYM), vermi compost and green manure to
maintain soil health and fertility. It also provides for the preparation of Geo-Referenced
Soil Fertility Maps including an interlinking of soil fertility status with Soil Test Crop
Response data to generate site- specific recommendations in 19 major States.

Box 2.1: “Apni Mitti Pahachane Abhiyan’ of Uttar Pradesh

There are 73 district-level soil testing laboratories in the state. In addition, there
are 182 sub-division/ tehsil level soil testing laboratories and 18 mobile soil
testing laboratories. So far 27.91 lakh soil samples have been collected and
21.22 lakh soil samples analysed. A total of 18.25 lakh soil health cards have
already been distributed amongst farmers.

The initiative for collection of soil samples is called, “Apni Mitti Pahachane
Abhiyan” and is organized separately in Kharif and Rabi seasons.

2.8 A soil test based application of fertilizers is essential to improve soil health and
productivity. In 2010-11, there exist 1049 soil testing laboratories in the country with a
soil analysing capacity of 106 lakh soil samples per annum. A soil Health Card is available
which contains details of soil fertility, level of macro and micro nutrients and the
problems related to soil. This information allows the farmer to adopt agricultural
practices accordingly, including appropriate nutrient mix. The state governments are
being encouraged to seek financial assistance under the “Rashtriya Krishi Vikas Yojna”
(RKVY) and the scheme for Macro Management of Agriculture (MMA) for issuing soil
health cards to the farmers. State governments have issued 408 lakh Soil Health Cards
to the farmers up to October, 2011. The year-wise physical achievement of targets in the
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scheme for the setting up, as well as strengthening of soil-testing laboratories (STL)
and fertilizer quality control laboratories (FQCL) sanctioned is given in the Table 2. 1
below:

Table 2.1: Status of Soil-Testing Laboratories

(Number of laboratories)

Sl. | Component/year 11" |Achieve | Achieve | Achieve Achieve
No. Plan -ment -ment -ment [-ment Total
Target | 2008-09 | 2009-10 | 2010-11 | (2008-09 to

2010-11)

1. |New Static STLs 500 42 66 16 124
2. |New Mobile STLs 250 44 62 10 116
3. |Strengthening of existing STLs 315 39 107 9 155
4. |New FQCLs 20 2 11 1* 14
5. |Strengthening of FQCLs 63 19 19 1 39
Total 1148 146 265 37 448

Note: * For advisory purpose on PPP Mode.

STLs - Soil Testing Laboratories.
FQCL - Fertilizer Quality Control Laboratories.

Box 2.2: STLs in Gujarat

e There are 20 soil-testing laboratories which include 2 mobile vans.

e Six labs have micronutrient analysis facilities.

e Total sample analyzing capacity is 2,40,000 / annum.

e Under the RKVY, 61 soil-testing laboratories were sanctioned to be set up during
2009-10 under various Agriculture Produce Marketing Committees.

e Other agencies like State Agricultural University, Gujarat Land Development
Corporation and Gujarat State Seed Corporation have been involved in the soil- testing
programme.

e During 2010-11, a total of 15 STLs were sanctioned to be set up by various sugar
cooperatives.

e The soil-test based fertilizer use recommendations are communicated to the farmers
‘online’.

e Based on national-level and state-wise soil fertility assessment (2002), nitrogen
status is medium while phosphorous is low and potassium is high.

e Zinc is widely deficient in the State. On the basis of 30,152 soil samples analyzed, it
is found that 24 percent samples are deficient in zinc, while only 2 percent samples
are deficient in Boron.

2.9 Degradation which is one of the biggest challenges is evident in increased soil erosion,
decline in soil fertility, water-logging, secondary salinization and contaminations of
soils with toxic elements.
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Table 2.2: Degraded Lands in India

(Million ha)

S. Type of Degradation Arable land Open forest

No. (Mha) (<40percent

Canopy) ( Mha)

1. Water erosion (>10 t/ha/yr) 73.27 9.30

2. Wind erosion (Aeolian) 12.40 -

Sub Total 85.67 9.30

3. Chemical degradation 17.45 7.23
4. Physical degradation 1.16

Total 104.28 16.53

Grand total (Arable land and Open forest) 120.81

Source: National Bureau of Soil Survey and Land Use Planning 2008.

2.10 The organic carbon content of Indian soils is very low on account of removal of the
crop residues, low and imbalanced nutrient use and erosion. Most of the plant biomass
is removed from the field to be used as forage, fuel or building material and stubbles
are burnt to hasten land preparation for next crop. An estimated 29.4 million ha of Indian
soil is experiencing a decline in fertility which is likely to increase in future. Nutrient
imbalance and micronutrient deficiency is serious in our soils. The fertilizer use efficiency
is generally reported to be 50 percent for N; 30 percent for P; 50 percent for K and
20 percent for micronutrients even with best management practices. There is a decline
in soil bio-diversity, about 3.1 million ha of agricultural land is water logged (because
of improper drainage, imbalance in surface and ground water use, and seepage and
percolation from unlined channels) while about 4.1 million ha of agricultural land is
affected by salinity. Non-judicious use of pesticides, dumping of municipal solid and
industrial wastes containing large amounts of heavy metals and toxic substances affect
soil quality as also activities of the biological system in the soil. In the future, global
climate change will further lead to increase in temperature resulting in drier soils with
more irrigation demands, a lowering of the ground water table, salt accumulation in
upper soil layers, a rise in sea level, decrease in Soil Organic Carbon (SOC), etc. The
changes in rainfall volume and frequency, as well as wind velocity may alter the severity,
frequency, and extent of soil erosion.

2.11 The states in which more than half of the area is degraded due to soil erosion are
Chhattisgarh, Jharkhand, Madhya Pradesh, Uttar Pradesh, Uttarakhand and the North
Eastern Hill states. The area under very severe soil erosion (more than 40 tonnes per ha
per year) constituted about 11 percent. In quantitative terms, about 5.3 billion tonnes of
soil are eroded in India at an average rate of 16.3 tonnes per ha per annum. While
61 percent of eroded sediments get redistributed on the land, nearly 29 percent are lost
permanently to the sea. The remaining 10 percent are deposited in reservoirs reducing



Natural Resource Management 27

their holding capacity by 1 to 2 percent annually. About 8 million tonnes of plant nutrients
are also washed away along with eroded sediments.

2.12 The country also suffers from a heavy loss of rainfed agricultural produce grown
under the three major soil groups of alluvial, black and red soils due to erosion by
water. Thus, adoption of appropriate soil and water conservation measures following
the watershed approach is essential for protecting the lands from soil erosion in different
agro-ecological regions of the country. About 12 million ha area is waterlogged and
flood prone in India, wherein the productivity of arable crops is severely affected. In
Madhya Pradesh and Maharashtra, nearly 12 and 0.53 million ha of rainfed Vertisols,
respectively are left fallow due to temporary waterlogging during kharif and are cropped
only in the post rainy season. The waterlogged alluviums in eastern India have water
stagnating above the ground for over six months in a year. The adverse physical
conditions allow only one anaerobic paddy crop with a very low yield potential of less
than one tonne per ha. Integrated farming systems with better water productivity could
convert water abundance into greater opportunities of income generation, employment
enhancement and nutritional security in this region.

2.13 Salt affected soils are not fit for cultivation due to the prevalence of high sodicity
(pH > 9.5) and/or salinity. Application of gypsum as soil or water amendment along
with Farm Yard Manure (FYM) could alleviate the adverse effects of soil sodicity and
allow the growing of rice and wheat in these areas. Using sodicity tolerant rice and
wheat varieties, the rate of application of gypsum could be brought down to 25 percent
GR (Gypsum Requirement) without compromising the crop yield. For soil suffering
from salinity, leaching of salts with good quality water and disposal of drainage effluent
through a well laid out horizontal sub-surface drainage system and its integration with
bio-drainage could be beneficial. Acid soils are characterized by low P availability and
high P fixation capacity due to high exchangeable Aluminum (AI***. Besides, these
soils are also deficient in molybdenum (Mo), nitrogen (N), calcium (Ca) & magnesium
(Mg). About 11 million ha of arable acidic soils with pH < 5.5 suffer from deficiencies as
well as toxicities of certain nutrients and have very low productivity. Liming at the rate
2 to 4 quintals per ha along with half of the recommended fertilizers raises the potential
to double the productivity especially for oilseeds and pulses in the acid soil regions of
the country. In the case of acid sulphate soils, application of limestone to neutralize all
the potential acidity will be very expensive. A more practical solution may be to
encourage the oxidation of pyrite followed by leaching of acids and then to counteract
the residual acidity through liming.

2.14 An inadequate and imbalanced nutrient use coupled with neglect of organic
manures has resulted in multi-nutrient deficiencies in Indian soils. These deficiencies
are becoming more critical for sulphur, zinc and boron. As the nutrient additions do not
keep pace with nutrient removal by the crops, the fertility status of Indian soils has
been declining fast under intensive agriculture and are now showing signs of fatigue,
especially in the Indo-Gangetic plain. The soils in India possesses having a net a negative
balance of about 8-10 million tonnes of NPK at the country level. The potassium (P) is
the most mined nutrient from soils with the rate of its removal being 7 metric tonne and
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in proportion to an addition of only one metric tonne. Sulphur deficiencies are also
showing up in all parts of the country being more rampant in the southern region. The
deficiencies could be assumed to be occurring in 40-45 percent of districts covering
about 60 million ha of net sown area. State — wise soil fertility status and extent of micro
nutrient deficiencies in Indian soils are given in Tables 2.3 and 2.4, respectively.

Table 2.3: State-wise Soil Fertility Status

Name of the State Category of Fertility Status

Nitrogen Phosphorus Potassium
East Zone
Assam Medium Medium Medium
Arunachal Pradesh High Low High
Manipur Low Low Medium
Meghalaya High Low Medium
Mzoram High Low Medium
Nagaland High Medium Low
Orissa Low Low Medium
Tripura Medium Medium Medium
West Bengal Medium Medium Medium
West Zone
Gujarat Medium Low High
Goa High Medium High
Madhya Pradesh Medium Medium High
Maharashtra Low Low High
North Zone
Haryana Low Low Medium
Himachal Pradesh High Medium Low
Jammu & Kashmir Medium Low Low
Punjab Medium Medium High
Uttar Pradesh Low Low Medium
South Zone
Andhra Pradesh Low Low High
Andaman & Nicobar Island | Low Low Low
Karnataka Medium Medium High
Kerala Low Medium Medium
Pondicherry Low Low Medium
Tamil Nadu Low Medium High
All India Low Medium High

Source: Motsara, M.R.(2002), Available nitrogen, phosphorus, and potassium status of Indian Soil as depicted
by Soil Fertility Maps : Fertilizer News, Vol.47 (8), 2002.
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2.15 Zinc deficiency is recognized as a nutritional disorder in rice on sodic and calcareous
soils that have a high pH. The iron (Fe) deficiency has been noticed in rice on coarse-textured
soils. Similarly, the deficiency of manganese (Mn) is increasingly appearing in wheat when
it is grown after rice on coarse textured alkaline soil having low organic matter content, high
available P or silicion (Si) and high Mg:Ca ratio. Boron deficiency is becoming more
widespread in red and lateritic, acidic, coarse textured alluvial soil. The limiting nutrients
do not allow for the full expression of other nutrients, thereby, lowering the fertilizer
responses and crop productivity. Soil-test based balanced and integrated nutrient
management through conjunctive use of both inorganic and organic sources of plant nutrients
is the ideal solution to prevent such deterioration of soil health. In addition, split application,
placement of fertilizer, use of slow releasing N-fertilizers and nitrification inhibitors and
inclusion of leguminous crop in crop rotation are also advocated.

Table 2.4: Extent of Micronutrient Deficiency in Indian Soils

Name of No. of Percent Samples Deficient
State/Union samples | Zinc |Copper | Ferus [Manganese [Boron| Molybdenu
Territory (Zn) (Cu) (Fe) (Mn) (B) (Mo)
Andhra Pradesh 8,158 49 <1 3 1 - -
Assam 12,166 34 <1 2 20 - -
Bihar 19,214 54 3 6 2 38 -
Delhi 201 20 - - - - -
Gujarat 30,152 24 4 8 4 2 10
Haryana 21,648 60 2 20 4 0 28
Himachal Pradesh 155 42 0 27 5 - -
Jammu &Kashmir 93 12 - - - - -
Karnataka 27,860 73 5 35 17 32 -
Kerala 650 34 3 <1 0 - -
Madhya Pradesh 32,867 44 <1 7 1 22 18
Maharashtra 515 86 0 24 0 - -
Meghalaya 95 57 2 0 23 - -
Orissa 16,040 54 - 0 0 - -
Pondicherry 4,108 8 4 2 3 - -
Punjab 16,483 48 1 14 2 13 -
Rajasthan 183 21 - - - - -
Tamil Nadu 28,087 58 6 17 6 21 -
Uttar Pradesh 26,126 46 1 6 3 24 -
West Bengal 6,547 36 0 0 3 68 -
All India 2,51,547 48 3 12 5 33 13

Source: Project Report: Coordinated Micronutrient Research Project, Indian Institute of Soil Science (IISS),
Bhopal

GIS-based Soil Fertility Maps showing deficiency of nitrogen, phosphorous, potassium,
zinc and sulphur are given in Figs. 2.3, 2.4, 2.5, 2.6 & 2.7, respectively.
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Fig 2.3: GIS-based Soil Fertility Map of India showing Deficiency of Nitrogen
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Fig 2.4: GIS-based Soil Fertility Map of India showing Deficiency of Phosphorus
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Fig 2.5: GIS-based Soil Fertility Map of India showing Deficiency of Potassium
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Fig 2.6: GIS-based Soil Fertility Map of India showing Deficiency of Zinc
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Fig 2.7: GIS-based Soil Fertility Map of India showing Deficiency of Sulphur
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2.16 Soil organic carbon has a role in the carbon cycle, release of green house gases
(GHGs) in the atmosphere and in influencing the physico-chemical-biological
environment of the soils. The earlier generalization of reduction of productivity of the
rice-wheat system in the Indo-Gangetic Plain (IGP) was linked with declining soil
organic matter contents.

2.17 Arsenic contaminated soil receives its arsenic from geogenic sources. Oxygenated
decomposition of pyritic sediments containing high amounts of arsenic then release
sulphuric acid that solubilizes arsenic. The solution moves down to aquifers, polluting
the groundwater. As per World Health Organization (WHO) standards, an arsenic
concentration in ground water above 0.01 mg per litre is considered to be unsafe from
the health point of view. The pollutants enter the food chain and become a potential
health hazard to humans and animals. Selenium contaminated soil contain a selenium
content many times higher than the permissible limit of 5 mg selenium per kg of produce.
The intake of contaminated food causes chronic selenosis (selenium poisoning) in animals
and human beings. The problem of selenium toxicity could be successfully tackled with
a one time application of gypsum of 0.8 tonne per ha to wheat in a wheat-rice sequence.
The other options could be to grow of selenium resistant crops and/or the adoption of
a maize-wheat cropping sequence instead of rice-wheat which requires lesser irrigation.

The Way Forward

2.18 Soil should be managed to optimize its multiple functions especially, related to
crop productivity and environmental protection on a sustainable basis. Conservation
agriculture, integrated nutrient management, carbon sequestration, erosion control, saline
and alkaline soils management, soil testing, legislation for soil protection, development
of remote sensing and Global Positioning System (GPS)-based Decision Support System
(DSS) and amelioration of polluted soil should be undertaken on a priority basis to
rejuvenate deteriorated soils.

Water

2.19 Freshwater resources are a critical input for agriculture as well as for many other
economic activities. It is estimated that about 3 million ha in the country are covered
under ponds, reservoirs, brackish water, lagoons, rivers and canals. Water shortage is
going to be a major problem in the coming years due to spatial and temporal variations,
high evaporation, continuous droughts and the competing demands of water among
different sectors coupled with climate change.

2.20 The National Water Development Agency has developed a plan for inter-basin
water transfer that comprises broadly: (i) the Himalayan component with 14 river links,
and (ii) the peninsular component with 16 links. About 141 Billion Cubic Metre (bcm)
can be transferred through the peninsular links and 33 bcm through the non-peninsular
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links. Much of the transfer in the Himalayan component is from the Ganga basin to
western India. The huge amounts of surplus flows in the Brahmaputra cannot, however,
be tapped, because of their lower elevation relative to the Ganga basin. The total
additional water resources available (174 bcm) by this is less than the combined water
that can be made available (about 300 bcm) through water conservation, groundwater
recharge and recycling.

2.21 Itis estimated that by 2050, about 22 percent of the geographic area and 17 percent
of the population will be under absolute water scarcity. The per capita availability of
water which was about 1704 cubic metres in 2010 is projected to be 1235 cm in 2050.
Therefore priority to efforts is needed in water development as also management in
multiple areas as policy, governance, regulation as well as management with science
and technology backup. Of the total annual precipitation of 4000 bcm, the utilizable
water is only 1123 bcm (28 percent), after adjusting for evaporation and runoff. The
present water use is 634 bcm and the projected water by 2025 is 784-843 bcm. Owing to
increasing demand for industrial and drinking water and for the energy sector, there
will be a substantial fall in the availability for agriculture with serious implications for
meeting the food production targets. Further, water quality has been a serious concern
in the last two decades. Discharge of untreated municipal waste and industrial toxicants
is a major threat to the quality of surface water. Ground water quality is affected by
arsenic, iron, fluoride content, overdraft, fertilizers and pesticides use, and saline water
intrusion in the coastal regions.

2.22 A watershed development approach employing suitable soil and water
conservation measures has resulted in transforming agriculture production and
productivity in the semi-arid and rain fed areas of the country. Various Watershed
Development Programmes (WDPs) are being implemented by the Ministry of Agriculture
and Ministry of Rural Development for development of degraded lands. The Department
of Agriculture & Cooperation has been implementing programmes such as the National
Watershed Development Project for Rainfed Areas (NWDPRA), Soil Conservation in
the Catchments of River Valley Project & Flood Prone River (RVP & FPR) and Watershed
Development Project in Shifting Cultivation Areas (WDPSCA). Till the end of third year
of eleventh Plan, about 20.81 million ha area has been developed under these
programmes.

2.23 The Department of Land Resources has been implementing three area development
schemes viz., Drought Prone Areas Programme (DPAP), Desert Development Programme
(DDP) and Integrated Wastelands Development Programme (IWDP) on watershed basis
since 1995-96. Projects covering a total area of 32.31 million ha have been sanctioned
under these programmes. The DDP is being implemented in 235 blocks of 40 districts in
7 States. Since 1995-96, a total of 15746 projects covering 7.87 million ha have been
sanctioned, on a watershed basis under this programme. The DPAP is actively on the



Natural Resource Management 37

ground in 972 blocks of 195 districts in 16 states. Since 1995-96, a total number of 27,439
projects covering an area of 13.72 m ha have been sanctioned, on a watershed basis
under DPAP. The projects under IWDP are generally sanctioned in areas not covered
by the DDP and DPAP. The programme is being implemented in 470 districts in 28
States of the country. Under the programme, 1877 projects covering a total area of 10.72
million ha have been sanctioned on a watershed basis since 1995-96. To give enable
completion of these projects, no fresh projects under these programmes were sanctioned
from 2007-08.

Table 2.5: Programme-wise Number of Projects completed/closed under IWMP

Pre-IWMP No. of Projects Projects Project completed
Programmes sanctioned during | completed/closed |as Percentage of
1995-96 to 2005-06 | 2010-11 project sanctioned
DPAP 27,439 20,580 75.0
DDP 15,746 10,998 69.8
IWDP 1,877 917 48.9
Total 45,062 32,495 72.1

Source: Department of Land Resources

Fig. 2.8: Check Dams ; Watershed Harvesting Structure
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2.24 The Department has reviewed the ongoing pre-IWMP projects and has taken a
conscious decision to complete them by fixing timelines. The timeline for completion of
all pre-Hariyali projects sanctioned before 2003-04 was 31 March 2011. Accordingly, all
the pre-Hariyali projects have been completed or closed except for 326 projects being
implemented in snow-bound areas. All Hariyali projects sanctioned during 2003-04 to
2006-07 are to be completed by 31 December 2012, with the exception of projects located
in snow-bound areas where the actual working season is limited to three to four months
in a year. For these areas, a grace period of three years beyond the cut- off date would
be considered on furnishing a certificate to this effect by the state government.

Box 2.3: Parthasarathy Committee

The Ministry of Rural Development set up a Technical Committee on DPAP, DDP and
IWDP chaired by Shri S. Parthasarathy in 2005 to address all major issues in the
watershed programmes and to recommend viable strategies and mechanisms for
effective implementation of these programmes. The Parthasarathy Committee Report,
2006 analysed a wide range of statistics to show that dry land farming has suffered neglect,
even as irrigated agriculture appears to be hitting a plateau. The report concluded that
the productivity of dry land agriculture needs to be developed if food security demands
of the year 2020 are to be met. The report recommended that a greater focus of watershed
development programmes to increase productivity of lands in rain-fed areas might hold
the key to meet the challenge of food security in the years to come.

The other main recommendations of the Committee include - provision of dedicated
institutions to implement the watershed programmes; raising of cost norms; provision of
flexibility in project duration; implementation of the project in three phases i.e.,
(i) Preparatory Phase, (ii) Resource Augmentation and (iii) Institution Building Phase
and Sustainable Livelihoods and Productivity Enhancement Phase; separate budget
provision for monitoring and capacity building; provision for ensuring transparency and
accountability; provision for productivity enhancement and livelihoods; etc.

2.25 The provisions in the Common Guidelines and the observations of the Parthasarthy
Committee (Box 2.3) have necessitated modifications in the watershed schemes of the
Department of Land Resources. Accordingly, DPAP, DDP and IWDP of the Department
of Land Resources have been integrated and consolidated into a single modified
programme known as the Integrated Watershed Management Programme (IWMP) that
has come into being since 26 February 2009. This consolidation is for optimum use of
resources, sustainable outcomes and integrated planning.
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Box 2.4. IWMP Objectives

*  to harvest rain water and recharge ground water table

*  to prevent soil run-off

*  to improve production systems (crops, livestock) through improved technologies

* toincrease productivity of rainfed/ degraded land through the process of integrated
watershed management

* to promote livelihoods in watershed project areas

2.26 The salient features of IWMP include provisions of development of micro-
watersheds on a cluster basis; reduced number of installments; delegation of power to
the states; for sanction of projects; dedicated institutions; capacity building of
stakeholders; monitoring & evaluation; specific budget provision for detailed project
report preparation; livelihood for asset less people; and production system & micro-
enterprises. Projects under the IWMP are being implemented since 2009-10 in keeping
with the common guidelines for Watershed Development Projects, 2008 for treatment of
rainfed/ degraded areas.

2.27 A target of 22.65 million ha of new areas has been fixed under the watershed
development programmes by the Department of Land Resources during the 11" Five
Year Plan period. During the first two years of the Plan no projects under IWMP were
sanctioned. Projects covering a total area of 15.13 million ha were sanctioned to 23 states
in the country during 2009-10 and 2010-11, as given below. A target for sanction of new
projects covering a total area of 25 million ha (5 million ha being added each year) has
been fixed under IWMP for the 12" Plan.

Table 2.6: Physical Progress under IWMP during 11" Plan period

Year Area to be taken up for development (m. ha.)
Target Achievement

2009-10 5.41 6.31

2010-11 8.5 8.82

2011-12 8.74 -

Total 22.65 15.13

2.28 To achieve these objectives, provisions for carrying out diverse activities, ranging
from institution building, human resource development, watershed development
activities, livelihood activities, coordination with other schemes and management of
already created assets after the withdrawal of the project from the area are embedded in
the guidelines governing IWMP.
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Box 2.5: Impact of Watershed Development Project- ICRISAT

A study on “Comprehensive Assessment of Watersheds programmes in India” during
2008 had been assigned to International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT), Hyderabad to critically assess the impact of various watershed development
programmes in India and to identify the positive factors leading to a reduction of wastelands.
This study evaluated the impact of watershed programmes with the help of 636 micro-level
studies to get more authentic and realistic results. The study inter alia reported namely that:

e Soil loss of 1.1.tonne/ha/year was prevented due to interventions of the watershed
programme

e Additional water storage capacity of about 38 ha—metre was created in a 500 ha water-
shed as a result of the watershed programme.

e There was an increase of 52 percent in area under irrigation, while the cropping intensity
increased by 35.5 percent

e Benefits of the watershed programmes were more apparent in the low-income regions as
compared to high-income regions and also the benefits were more pronounced in the
rainfall regions ranging between 700 mm and 1000 mm with the available technologies

® Most of the watershed programmes were not sensitive to the needs of small & marginal
farmers, women & landless labourers and these were left out of the watershed-related
decision-making process

e There was lack of an appropriate institutional arrangement to attain the potential benefits
of the watershed programmes

e People’s participation is the key determinant in the success of the watershed programmes.
The benefit cost ratio was greater in watersheds where people’s participation was higher

e The macro-watershed (area more than 1000 ha) performed better than a micro-watershed
area below 500 ha

The results of the meta-analysis further revealed that the watershed programme is providing
multiple benefits in terms of augmenting rural employment, increasing crop yields, reducing
run-off (45 percent), augmenting groundwater, building social capital and reducing poverty.

2.29 Apart from the regular periodical monitoring mechanisms, the Department has
awarded a pilot project for technology support for developing GIS based monitoring
system to monitor the IWMP projects being implemented in Bhilwara District of
Rajasthan to Madhya Pradesh Forest Department (MPFD) during July 2010. The system
would enable the Department to monitor the watershed development projects on near
real time basis. The MPFD has developed useful GIS based monitoring system for the
pilot project in Bhilwara, Rajasthan. Looking at the success of GIS based monitoring
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system, the matter has been taken up with the MPFD to implement the system in Jaipur
District of Rajasthan and three Districts of Nagaland viz. Kohima, Dimapur and Peren
also.

Box 2.6: Watershed Projects Impact-TERI

The Energy & Resources Institute (TERI) prepared a compendium in 2004 which
summarizes the major impacts due to the intervention caused by watershed projects in
230 districts of 16 states by independent institutions and bodies. Some of the estimated
yields and economic implications as derived by TERI are:

e  Overall improvement in land use - Increase in the net sown area, gross cropped area
and area sown more than once, Increase in the number of irrigation options in all the
areas of watershed projects

e Increase in fuel wood and fodder availability

e An increase in agriculture-related employment opportunities among beneficiaries
and in other sectors for non-beneficiaries — Emergence of fishery potential following
the development of tanks and other water bodies

e Marked preference for improved breeds after the project.

Challenges

2.30 The concerns for future trends and scenarios should centre on enhanced water
efficiency, sustainability of irrigated eco-systems, livelihood and intergenerational
equity. Several parts of India are already facing water shortages and the problem will
become acute by 2050 with nearly all the estimated available water put to use as a result
of increasing population and food demand.

2.31 Currently, reuse and recycling of wastewater is not practised on a large scale in
India, and there is a considerable scope to use this alternative. 'Reuse' applies to
wastewaters that are discharged from municipalities, industries and irrigation and then
withdrawn by users other than the dischargers.

2.32 Studies on the likely impacts of increased climate variability and climate change
on the water resources have been limited. Under a changed climatic scenario, a number
of chain events like the melting of glaciers, sea-level rise, submergence of islands and
coastal areas, and deviant rainfall patterns, are likely to occur. Their likely impacts would
include a greater annual variability in the precipitation levels, leading to some parts of
India getting wetter while others becoming drought-prone. Sea-level rise will increase
saline-intrusion of groundwater, rendering it unsuitable for use. All of these will have a
direct impact on surface and groundwater resources. Thus, the major water-related future
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challenges to Indian agriculture will include the growing menace of ground water
pollution, soil salinization and gradual decline in productivity especially in those areas,
which witnessed the green revolution.

The Way Forward

2.33 The availability and use of knowledge-based inputs need to be applied more
extensively to overcome these problems. Specifically for example

» More rigorous understanding and integration of biophysical and socio-economic
processes involved in water-resources generation and agricultural production is
required. These include, climatic, hydrologic, hydraulic and soil-water processes,
ground recharge, crop growth, and economic processes at farm, regional and
global levels. Extensive field, laboratory and theoretical simulation research of
high precision is required to make forecasts or predictions that can be incorporated
into the resource management decision making processes.

> Extensive data, information and knowledge systems at various spatial and
temporal scales need to be generated and shared among wide-and-diverse
networks.

» Improved understanding of system behavior needs to be accompanied by efficient
methods of water control and application in the conveyance and field application
systems.

» Coping strategies would be needed that consider social, economic, and
institutional factors to reduce vulnerability and to enhance adaptation to climate-
related developments and events in the water sector. Groundwater may play an
important role in ameliorating the worst effects of climate change on water
resources. However, it must be recognized that if groundwater quality is affected
(by sea water intrusion or for other reasons), recovering groundwater resources
would require vast amounts of funds and time.

» Development of recharge measures and prudent use of efficient methods like
micro irrigation are important.

Weather and Climate

2.34 Weather and climate variability, covering the quantity and temporal and special
distribution of rainfall during June to September, are very important determinants of
agricultural performance during the kharif season. Indian agriculture benefitted from
favorable weather and climate conditions consecutively for about ten years during 1990
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to 2000. But in the last 10 years, weather and climate variability have increased. In 2009,
the nation had witnessed its driest monsoon season in over three decades. To reduce
the vulnerability of agriculture to increasing weather and climate variability, the
government has put in place since the 11™ Five Year Plan an Agro-Meteorological
Advisory Service (AAS) at the district level for weather proofing (enhancing adaptive
capacity and increasing resilience) of farm production. The main emphasis of the AAS
system is to collect and organize climate and weather, soil and crop, pest and disease
information and to amalgamate this with the weather forecast to assist farmers in taking
on farm strategic and tactical management decisions. Under the AAS, the weather
forecasts are made up to five days with the outlook for rainfall given for the remaining
two days of the week. The products comprise of quantitative forecasts for seven weather
parameters, namely, rainfall, maximum temperature, minimum temperature, wind
speed, wind direction, relative humidity and cloudiness. In addition, a weekly
cumulative rainfall forecast is also provided. Indian Meteorological Department (IMD)
generates these products using the Multi Model Ensemble Technique based on forecast
products available from a number of models in India and other countries. After adding
value to these products using a synoptic interpretation of model output, they are
communicated from the Regional Meteorological Centres and Meteorological Centres
of IMD in different States (SAMCs) to 130 Agro-Met Field Units (AMFUs) located at
State Agricultural University (SAUs) and Indian Council of Agricultural Research (ICAR)
Institutions on every Tuesday and Friday. The Agro-Met Advisory Bulletins are issued
at the district, state and national levels. The district-level bulletins issued by Agro-Met
Field Units (AMFUs) include location and crop specific advisories in the local language
on field crops, horticulture crops and livestock. Agricultural scientists at AMFUs have
started using crop simulation models as a decision support tool to make weather
forecasts. A broad spectrum of advisories include for example: weather sensitive farm
operations such as sowing and transplanting of crops; quantity and timing of fertilizer
application based on wind condition and intensity of rain; pest and disease control;
intercultural operations; quantity and timing of irrigation; timely harvest and post harvest
operations of crops; etc. These advisories suggest measures and practices to minimize
the losses and also, to optimize input in the form of irrigation, fertilizer or pesticides.
An inter-disciplinary group of agricultural and extension specialists at the AMFUs
formulate these advisories. (Fig. 2.9)
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Fig 2.9: Collaborating Organizations and their Linkages under Integrated Agro-met
Advisory Service
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2.35 At present, district-level bulletins are issued for 550 districts in the country. The
state-level bulletin is jointly prepared by SMCs of all the states with inputs from AMFUs
for use by the state government functionaries, fertilizer industry, pesticide industry,
irrigation department, Seed Corporation, transport organizations which provide critical
inputs to agriculture. This bulletin is a significant input to the state-level Crop Weather
Watch Group (CWWG) meeting. The National Agro-Met Advisory Bulletins are prepared
by National Agro-Met Advisory Service Centre and Division of Agricultural
Meteorology, IMD, Pune using inputs from various states. The Ministry of Agriculture,
GO, uses these bulletins to take important decisions in CWWG meetings at the national
level. These services are provided in collaboration with a number of other organizations.
A collaborative programme sponsored by MOA on the development of Extended Range
Forecast System (ERFS) is being pursued jointly by IMD, Nation Centre for Medium
Range Forecast of Weather (NCMRFW), DAC, ICAR, SAC, IITD and IRI to provide
spatially and temporally differentiated weather information with a lead time of one
month for providing input support services to farmers.

2.36 Information on agro-advisory is disseminated through multi-modes of delivery
including mass and electronic media like AIR, television, print media, internet as well
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as group and individual relationships through e-mail, telephone, SMS and IVR
(Interactive Voice Response Technology), etc. A number of private firms like Reuter
Market Light, Handygo, IFFCO Sanchar Limited, Nokia are disseminating the agro-met
advisories generated under the Agro-Meteorological Advisory Service (AAS) through
SMS and IVR in 15 states and in Maharashtra in collaboration with the State Department
of Agriculture, Government of Maharashtra.

2.37 The Agro meteorological Advisory Service (AAS) has demonstrated the critical role
of weather forecast in increasing the overall preparedness of farmers, leading to
substantially better outcomes. For more effective approaches to deliver climate and
weather information to farmers through a participatory, cross-disciplinary approach,
farmer’s awareness programmes also known as roving seminars are organized that bring
together research and development institutions, relevant disciplines, and farmers as
equal partners. They are jointly organized by IMD, ICAR, SAUs, local NGOs, and other
stake holders. In order to improve the linkage with the AAS system and develop a local
(village) level rain measuring network, 5 rain guages made of plastic were distributed
to the selected group of progressive farmers during the meeting. So far such seminars
have been organized at AMFUs. IMD in collaboration with partners has published an
Agromet Brochure providing all the details about AAS and its implementation by all
concerned.

2.38 Inthe year 2011-12, there was normal South-West monsoon rainfall (June-September)
inIndia. Atthe meteorological sub-division level, 33 out of 36 met sub-divisions received
excess or normal rainfall and three met sub-divisions namely, Assam & Meghalaya (-24
percent), Arunachal Pradesh (-32 percent) and NMMT (-27 percent) received deficit
rainfall during this period. The country as a whole received 899.9 mm of rainfall against
a normal rainfall of 887.5 mm which represents a deviation of 1 percent more than the
Long Period Average (LPA). Out of 603 districts for which rainfall data were available,
144 districts (24 percent) received excess rainfall, 315 districts (52 percent) received normal
rainfall, 137 districts (23 percent) deficit rainfall and only 7 districts (1 percent) received
scanty rainfall.

2.39 During the post-monsoon season (1 October to 7 December, 2011), the country
received 48 percent less rainfall than the LPA. Out of 36 meteorological sub-divisions,
one received excess rainfall, 05 received normal rainfall, 06 received deficient rainfall,
23 received scanty rainfall and one met sub-division received no rainfall. The Northeast
monsoon seasonal rainfall over the southern peninsula was 14 percent lesser than the
LPA. Rainfall in major met-sub-divisions covered by the North-East monsoon was
Coastal Andhra Pradesh (-46 percent), Telangana (-85 percent), Rayalseema (-22 percent),
Tamil Nadu & Pondicherry (25 percent), Coastal Karnataka (1 percent), North Interior
Karnataka (-43 percent), South Interior Karnataka (2 percent), and Kerala
(-9 percent).
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National Mission for Sustainable Agriculture

2.40 The National Mission for Sustainable Agriculture (NMSA) is one of the eight
Missions under the National Action Plan on Climate Change (NAPCC). It seeks to address
issues on ‘Sustainable Agriculture’ in the context of risks associated with climate change
by devising appropriate adaptation and mitigation strategies for ensuring food security,
enhancing livelihood opportunities and contributing to economic stability at the national
level.

2.41 NMSA acknowledges that risks to the Indian agriculture sector due to climatic
variabilities and extreme events would be felt at the levels of crop or livestock, farm or
cropping system and food system. Further, the adverse impact on agriculture production
is likely to be severe in the absence of appropriate adaptation and mitigation measures
with far reaching consequences in terms of shortage of food articles and rising prices
thereby endangering the food and livelihood security of our country.

2.42 This Mission, therefore, seeks to transform Indian agriculture into a climate resilient
production system through suitable adaptation and mitigation measures in the domains
of both crops and animal husbandry. These measures would be mainstreamed in research
and development activities, absorption of improved technology and best practices,
creation of physical and financial infrastructure and institutional framework, facilitating
access to information and promoting capacity building. While promotion of dryland
agriculture would receive prime importance by way of developing suitable drought
and pest resistant crop varieties and ensuing adequacy of institutional support, the
Mission for sustainable agriculture would also expand its coverage to rainfed areas for
integrating farming systems with livestock and fisheries, so that agricultural production
continues to grow in a sustainable manner.

2.43 The Department of Agriculture & Cooperation has already initiated the process for
incorporating and dovetailing NMSA interventions along with its physical deliverables
as well as financial outlays into the “intended XII Plan Schemes” of the Ministry. In the
meantime a Climate Change Cell has been set up in the Department to supervise and
monitor strategies in the context of climate change.

Challenges

2.44 Increase in the atmospheric temperature, due to a rise in greenhouse gas levels
such as carbon dioxide, methane and nitrous oxide, is the prime driver of climate change.
Climate change is likely to exacerbate the current stresses and increase the vulnerability
of food production and livelihoods of the farming community. Hence, the world
community, by and large, has agreed to reduce the levels of greenhouse gases in the
atmosphere in a time bound manner. Early signs of increasing climatic variability are
gradually becoming more visible in the form of an increasing melting of Himalayan
glaciers, flash floods, and intense rainfall over short periods. In the Indian context, climate
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change is likely to exacerbate the current stresses and increase the vulnerability of food
production and livelihoods of the farming community. The warming will be more
pronounced over land areas, with the maximum increase occurring over northern India.
Increase in sea and river water temperatures is likely to affect fish breeding, migration,
and harvests.

The Way Forward

2.45 These issues should be looked at in totality in totality to develop effective strategies
to increase our adaptive capacity. The capacity to withstand climatic extremes such as
drought by establishing buffer food and fodder stocks, strengthening the irrigation
infrastructure, and developing agricultural insurance schemes are some of the adaptive
strategies that need consideration. A key requirement is to substantially increase the
capital investment in agriculture, irrigation infrastructure, development of climate
resilient crop varieties and livestock breeds, forewarning systems, capacity building of
scientists and farmers and transfer of adaptive technologies.

2.46 The weather forecast has to be prepared at a level smaller than the district (block
level with village level outreach). The temporal range of weather forecast needs to be
extended along with aggressive extension, outreach, and agro-met advisory
dissemination system. In this context, there is a proposal to establish the Gramin Krishi
Mausam Sewa in the country during the 12" FYP by setting up District Agromet Units in
the KVKs in the country. Dissemination of right information at the right time to each
and every farmer through Common Service Centres, NABARD, ITC e-Choupal, etc. is
also to be strengthened. All FM channels of AIR and news casting centres of Doordarshan
under Prasar Bharati would also be included in this effort.

Disaster and Calamity Management

2.47 Water, land and agro-biomass are the main natural resources for agriculture.
Precipitation influenced by climate is the ultimate source of water that decides the
aggregate agricultural production and biomass. The climate of the Indian sub-continent
is tropical monsoon and it is distinguished by the departure from normal rainfall both
in quantity and distribution. India’s climate is classified as being as varied its landscape
with its alpine conditions, arid deserts and tropical regions.

2.48 There are two types of monsoon systems operating in India namely, (a) South-
West or summer monsoon, (b) North-East or the winter monsoon. The South-West
monsoon accounts for around 70 percent of the annual rainfall in the country, but there
is a large variability in the monsoon rainfall on both space and time scales. The
precipitation variability in the four broader regions of the country namely, north, east &
north eastern, central and south peninsular results in drought or flood in some parts of
the country almost every year. While Orissa experiences more flood incidents, Gujarat
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and Rajasthan experience more drought like conditions. A good monsoon heralds a
bountiful harvest, food and financial security. But when the monsoon is in excess or
deficit, the human suffering and economic loss can be widespread as happened during
the drought of 2009. Varied climate is a source of both misery and prosperity for much
of rural India. India is already experiencing the effects of climate variability.

2.49 The Department of Agriculture and Cooperation is entrusted with the responsibility
of coordinating relief measures necessitated by drought, hailstorm and pest attacks.
The Department monitors the progress of the South-West Monsoon in the country in
close coordination with the India Meteorological Department and Central Water
Commission. It keeps a close watch on the signs of any deficit rainfall and hydrological
conditions. Though the primary responsibility for taking necessary measures in the wake
of drought is the domain of the state governments concerned, this department constantly
remains in touch with the States to alert and assist them in tiding over the situation.

2.50 The government of India has recognized the significance of climate variability
leading to frequent natural disaster and calamity events on the growth and development
of the nation and accordingly launched a range of programmes, policies and institutions
to moderate the impacts of climate-related risks. The long-term centrally sponsored
programmes have contributed much to enhance the development potential of agriculture
and have helped build resilience to climate shocks.

Fig 2.10: Rural Vulnerability to Disasters
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2.51 The government of India’s disaster management programme has been ranked among
the most comprehensive programmes in the world and has achieved considerable success
in countering the effects of severe and extreme events like the Tsunami of 2004, Cyclone
of 1999 and the droughts of 2002 and 2009. In the event of floods and droughts, the
elaborate relief machinery set up in various departments of the central and state
governments swing into operation with rapidly arranged protective policies and
programmes like employment schemes, food distribution, special schemes for vulnerable
sections of the society and emergency health care.

2.52 However, this extensive relief system comes at a substantial cost to the public
exchequer. The state governments affected by natural disasters spend a significantly
higher amount on relief and damages. With the forecast of increasing frequency of
extreme events on account of climate change, the ongoing relief measures and their
financing may not be adequate and sustainable, particularly if droughts and floods
concomitantly become more severe. Besides strengthening the existing relief efforts to
mitigate the impact of disasters, there is an imperative need for bolstering the fiscal
growth and development to strengthen the climate resilience of the rural economy by
addressing the root causes of vulnerability.

2.53 During 2009, the country faced a rainfall deficit in South-West monsoon leading to
drought or drought like conditions in 338 districts in 14 States. It affected agricultural
production in approximately 300 lakh ha across the country with widespread shortage
of drinking water, fodder, etc. Government also took many steps to counter the situation
by releasing additional funds under the flagship scheme — RKVY. Other steps were for
example special measures to ensure availability of seeds, implementing a diesel subsidy
scheme, providing additional credit and insurance cover, distribution of fertilizers,
ensuring power supply, supply of additional fodder to the animals, arranging alternative
employment opportunities and special package to Haryana & Punjab. All these steps
helped the government to minimize the adverse effects of drought.

Challenges

2.54 Agricultural production in India is dominated by small and marginal farmers and
rainfed conditions, and, therefore, is largely dependent on natural events mainly seasonal
and annual rainfall. Besides, pest attack also causes significant damage to agriculture
production. The frequency and intensity of extreme weather events like drought, flood,
heat or cold wave, cyclone, delayed or early onset of monsoon, long dry spells, early
withdrawal of monsoon, floods in drought-prone areas and drought in flood-prone areas
and increased pest attacks have increased during the last two decades due to the global
climate change effect caused by the warming of the earth. About 8 percent of the total
area in the country is prone to cyclones and 68 percent of the area is susceptible to
drought. Most of the drought prone areas lie in the arid (19.6 percent), semi-arid (37
percent) and sub-humid (21 percent) areas of the country that occupy 77.6 percent of its
total land area of 329 million has. It is estimated that the flood-affected area has more
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than doubled in size from about 5 percent (19 million has) to about 12 percent (40 million
has) in the past five decades. This has led to an increase in spending on varieties of
flood protection programmes.

The Way Forward

2.55 Each and every natural disaster affecting Indian agriculture requires special and
newer approaches. For instance:

Advancing rabi sowing to offset kharif losses, additional power for supplementary
irrigation depending upon the requirement of states or even a diesel subsidy
scheme.

Strengthening climate risk information and tools to match needs should be
accorded top priority to minimize the crop losses on account of disasters. This
would require building up the capacity of climate assessment agencies.

An alternative mechanism is needed to deliver support to farmers more
effectively, with the resulting savings being used to increase public investment
in ways that reduce the exposure to climate risks.

Convergence and synergy between the ongoing developmental programmes with
the various ministries / departments in government of India.

Fine tuning of the Debt Relief policy of the government with alternatives like the
weather-based insurance schemes.

Better water management approaches like water budgeting, water conservation,
artificial recharging of water, development of community ponds, etc.

Positioning of inputs and review of its availability.

To achieve targets in agricultural production, priority investments would be
required in building up climate resilience of vulnerable rural communities with
a portfolio of adaptation options that can address climate risks.



CHAPTER 3

Farm Inputs and Management

3.1 The phenomenal growth in agricultural production since independence has been
triggered by higher input use, particularly purchased inputs as well as technology induced
productivity enhancement. The key inputs which changed the complexion of agriculture
include HYV (High Yielding Variety) seeds, chemical fertilizers, irrigation, pesticides, farm
machinery and equipments, credit and labor.

Seeds/Planting/ Breeding Material

3.2 Seed is a critical and basic input for enhancing agricultural production and productivity
in different agro-climatic regions. Efficacy of other agricultural inputs such as fertilizers,
pesticides and irrigation is largely determined by the quality of seed. Seed quality is
estimated to account for 20-25percent of productivity. It is, therefore, important that quality
seeds are made available to the farmers.

3.3 The Indian seed programme largely adheres to a limited generation system for seed
multiplication in a phased manner. The system recognizes three generations, namely breeder,
foundation and certified seeds and provides adequate safeguards for quality assurance in
the seed multiplication chain. The Indian seed programme includes the participation of
Central and State Governments, the Indian Council of Agricultural Research (ICAR), State
Agricultural Universities (SAUs), public sector, co-operative sector and private sector
institutions. The seed sector in India consists of two national- level corporations i.e. National
Seeds Corporation (NSC) and State Farms Corporation of India (SFCI). At the State level,
there are State Seed Corporations (5SCs). Besides, there are private seed companies. The
Seeds Act, 1966; Seeds Rule, 1968; Seed Control, 1983; National Seeds Policy, 2002; and New
Policy on Seed Development, 1988 provide the framework for seed development . The Central
Seed Committee (CSC), Central Seed Certification Board are apex agencies set up under the
Seed Act. Under the Act, State Seed Certification Agencies (5SCs),State Seed Testing
Laboratories (STLs),Central Seed Testing Laboratories (CSTLs), Seed Law Enforcement
Authorities (at the state level) and National Seed Research and Training Centre (NSRTC)
have been set up to deal with all matters relating to quality regulation of seeds. In recent
years, the private sector has started to play a significant role in the production and
distribution of seeds. The organized sector (including both private and public sector
companies) account for about 15 to 20 percent of the total seed distributed in the country.
The unorganized sector comprising mainly of farm- saved seeds accounts for the remaining
portion. New opportunities have opened up for export of seeds of several varieties of crops,
particularly those varieties in which India has a competitive edge.

Protection of Plant Varieties and Farmers’ Rights Authority (PPV&FR)

3.4 Varieties of crops can have proprietary or Intellectual Property Rights (IPRs) on them
through either patent or plant variety protection or a combination of both. Legislation for
Protection of Plant Varieties and Farmers’ Rights was enacted in 2001. The legislation provides
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for the establishment of a sui generis and an effective system for both the protection of plant
varieties, the rights of farmers and plant breeders on the one hand and to encourage the
development of new varieties of plants on the other. The PPV&FR Authority registers plant
varieties to protect plant breeder’s rights, thereby stimulating R&D investment in
development of new plant varieties. It also protects the rights of the farmers in respect of
their contribution made at any time in conserving, improving and making available plant
genetic resources. A total number of 54 crops have, so far, been notified for registration
purposes of the Authority.

New Policy on Seed Development (NPSD)

3.5 New Policy on Seed Development (NPSD), 1988 was formulated with a view to provide
the best planting material available abroad to Indian farmers. The policy has, over the years
facilitated import of seeds under various categories such as coarse cereals, pulses, seeds of
vegetables, flowers, etc. to improve agricultural production and productivity. The policy
permits an initial import of small quantity of cereals, oilseeds, pulses, etc. for in-house trial
by importer and multi location testing under All India Coordinated Trials of ICAR. Based
on satisfactory result of multi location trials, importers are permitted for bulk imports.

National Seeds Policy, 2002

3.6 The National Seeds Policy, 2002 was formulated keeping in view the rapid changes that
had been taking place in the national economic as well as agricultural sector and also the
changes in the international markets. The policy aims at enhancing food production targets
achievable by enhancing significantly, the Seed Replacement Rates (SRR). Hence, while a
boost is to be given to the private seed industry, the public sector also needed to be
strengthened. The policy aims at creating an enabling climate for growth of a competitive
and vibrant seed industry, encouraging import of useful germplasm and boosting exports.
The thrust areas are varietal development and plant variety protection, seed production,
quality assurance, creation of infrastructure for seeds, transgenics, import of planting material,
export of seeds and promotion of domestic seed industry. The policy also aims at removing
unnecessary regulations while ensuring that gullible farmers are not exploited by
unscrupulous elements.

Amendment to NPSD

3.7 In order to harmonize NPSD, 1988 with the National Seed Policy, 2002, the former, has
been revised in 2011 to streamline the procedures for import of seeds and planting material.
The amended policy allows import of wheat and paddy seeds under prescribed conditions.
A need was felt to achieve a quantum increase in the production and productivity of wheat
and paddy and thereby move towards food security of the country. As per the revised
policy, now a small quantity of wheat or paddy seeds can be imported into the country for
trials under ICAR or on such farms which are accredited by the ICAR. After trial and
evaluation for one crop season and satisfactory results therein, the importer can apply for
bulk import of such seeds. The policy has also been revised with regard to coarse cereals,
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pulses and oilseeds. Under the changed scenario, trial and evaluation can also be done on
farms operated by the importer provided they follow the procedure and protocol developed
by ICAR, and is under ICAR monitoring and supervision. The above mentioned revisions
in NPSD, 1988 will usher in an enabling environment for speedy trial and evaluation of
seeds, thereby facilitating timely imports

OECD Seed Scheme

3.8 The objective of the Organization for Economic Cooperation and Development (OECD)
Seeds Scheme is to encourage use of seeds of consistently high quality in participating
countries. The scheme authorizes