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INTRODUCTION

I, the Chairperson, Standing Committee on Agriculture (2016-2017) having been
authorized by the Committee to submit the Report on their behalf, present this Thirty
Ninth Report (Sixteenth Lok Sabha) on the subject "Comprehensive Agriculture
Research based on Geographical Conditions and Impact of Climatic Changes to ensure
Food Security in the Country" pertaining to the Ministry of Agriculture and Farmers

Welfare (Department of Agricultural Research and Education).

2. The Committee took briefing of the representatives of Ministry of Agriculture and
Farmers Welfare (Department of Agricultural Research and Education), Ministry of
Water Resources, River Development and Ganga Rejuvenation on the subject at their
Sittings held on 19.10.2015 and 06.11.2015 respectively. The Committee held seven
sittings in connection with the examination of the subject and received memoranda from

individuals/experts/organizations.

3. The Committee also took evidence of the representatives of the following

Ministries/Departments/Organizations during examination of the subject:-

l. Indian Agricultural Research Institute, Pusa, New Delhi, ICAR Research Complex for NEH
Region, Bara Pani, Meghalaya and ICAR Research Complex for Eastern Region, Patna on
08.04.2016.

Il. Watershed Organization Trust (WOTR), Pune, BAIF Development Research Foundation,
New Delhi, Dr. Anil K. Singh, Vice-Chancellor, Rajmata Vijayrajescindia Krishi
Vishwavidhalaya, Gwalior and Director of ICAR- Central Research Institute for Dryland
Agriculture on 08.04.2016.

M. Department of Agricultural Research and Education, Department of Agriculture,
Cooperation and Farmers Welfare and Crop Care Federation of India on 31.08.2016

V. Department of Agricultural Research and Education on 05.10.2016.
V. Ministry of Environment, Forest and Climate Change and Ministry of Earth Sciences on
28.10.2016.
4. The Committee wish to express their thanks to representatives of the Ministry of

Agriculture and Farmers Welfare (Department of Agricultural Research and Education
and Department of Agriculture, Cooperation and Farmers Welfare), Ministry of Water

Resources, River Development and Ganga Rejuvenation, Ministry of Environment,
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Forest and Climate Change, Ministry of Earth Sciences for furnishing requisite
information to the Committee in connection with examination of the subject. The
Committee also express their gratitude to the Organisations/Individuals for enabling the
committee to understand various dimensions of the subject through their submission of

45 Memoranda and deposition before the Committee.

5. The Committee would also like to place on record their appreciation for the
invaluable assistance rendered to them by the officials of Lok Sabha Secretariat

attached to the Committee.

6. The Report was considered and adopted by the Committee at their Sitting held
on 03.08.2017.

7. For facility of reference, the observations/recommendations of the Committee
have been printed in bold at Part-l of the Report.

NEW DELHI; HUKM DEO NARAYAN YADAV
07 Auqust, 2017 Chairperson,
16Shravana, 1939 (Saka) Standing Committee on Agriculture

(V)



CHAPTER-I
INTRODUCTION

1.1 Climate have pre-eminent role in the evolution of Human species and shaping of
various human civilization across the world. Racial classification of human species
reveals impact of climate on body morphology and growth pattern as these are
patterned on climate zones. Similarly, Impact of climate can also be seen on kinds of
flora and fauna of distinct geographical area. Each Geographical area can easily be
identified by the unique combinations of varieties of species of trees, crops, animals,
birds etc. Historically, these restrictions of climate on availability of fauna and flora have
also shaped the emergence and develpment of human culture and civilization.

1.2 Every society have structured their culture around historical and current climate
conditions. Human culture is basically a byproduct of locally available resources and
local climate. Human societies are accustomed to a normal range of climatic conditions
and may be sensitive to extremes that fall outside of this range. Climate change could
affect our society through impacts on a number of different social, cultural, and natural
resources. Various studies have shown that average global temperature has enhanced
due to increase in average global CO; level in Post industrialization era. Anthropogenic
sources of pollutants have led to a situation which has potential to destablize critical
climatic balance of atmospheric system of our planet Earth. Any major deviation of
current climatic pattern may have disastrous consequences for human culture and
civilization. Climate change and its variability are emerging as major challenges facing
agriculture across the globe which can have consequences for food security for global
community.

1.3 Intergovernmental Panel on Climate Change (IPCC) in their Fifth Assessment
Report (AR5) has stated that warming of the climate system is unequivocal. IPCC in this
report has stated that since the 1950s, many of the observed changes are
unprecedented over decades to milennia. The atmosphere and ocean have warmed,
the amounts of snow and ice have diminished, and sea level has risen.The ARS report
suggests that each of the last three decades has been successively warmer at the
Earth's surface than any preceding decade since 1850. The period from 1983 to 2012
was verly likely the warmest 30-year period of the last 800 years in the Northern
Hemisphere and likely the warmest 30-year period of the last 1400 years. Over the last
two decades, the Greenland and Antarctic ice sheets have been losing mass. Glaciers
have continued to shrink almost worldwide. Northern Hemisphere spring snow cover
has continued to decrease in extent. Over the period 1901-2010, global mean sea level
rose by 0.19 (0.17 to 0.21) meter. The rate of sea level rise since the mid-19th century
has been larger than the mean rate during the previous two millennia. The fifth IPCC
report clearly brought out the global and regional impacts of climate change on
agriculture, water resources, natural eco-systems and food security.When asked to
furnish summary of global and regional impacts of climate change on agriculture, water
resources, natural eco-systems and food security as brought out in above mentioned
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IPCC Report, the Department in their submission before the Committee have stated as

under-
"Crop yields and changes in productivity due to climate change will vary
considerably across regions and among localities, thus changing the patterns of
production. Productivity is projected to increase in some areas and decrease in
other areas especially in the tropics and subtropics. Similar assessments indicate
that yields of some crops in tropical locations would decrease generally with even
minimal increases in temperature, because such crops are near their maximum
temperature tolerance and where dryland/rainfed agriculture predominates.
There will also be a large decrease in rainfall and tropical crop yields would be
even more adversely affected. With autonomous agronomic adaptation, crop
yields in the tropics tend to be less adversely affected by climate change than
without adaptation, but they still tend to remain below levels estimated with
current climate.Climate change is projected to reduce renewable surface water
and groundwater resources significantly in most dry subtropical regions (robust
evidence, high agreement). This will intensify competition for water among
agriculture, ecosystems, settlements, industry, and energy production, affecting
regional water, energy, and food security (limited evidence, medium to high
agreement). In contrast, water resources are projected to increase at high
latitudes. Proportional changes are typically one to three times greater for runoff
than for precipitation. The effects on water resources and irrigation requirements
of changes in vegetation due to increasing GHG concentrations and climate
change remain uncertain. Impacts from recent climate-related extremes such as
heat waves, droughts, floods, cyclones and wildfires reveal significant
vulnerability and exposure of some ecosystems and many human systems to
current climate variability. Impacts of such climate-related extremes include
alteration of ecosystems, disruption of food production and water supply, damage
to infrastructure and settlements, morbidity and mortality and consequences for
mental health and human well-being. For countries at all levels of development,
these impacts are consistent with a significant lack of preparedness for current
climate variability in some sectors."

1.4  The Department while further elaborating about regional impact as mentioned in

fifth IPCC report with specific reference to tropical Asia have submitted as under:-
"Agriculture: For India, the prediction is that the stress on staple wheat crop
would increase negatively affecting the overall food security of the continent.
Post 2030, the overall food production will decrease but certain regions could
also see a small rise in food production.
Soils: The regional impact of Climate Change will have adverse effect on soil
processes and properties important for restoring soil fertility and productivity.
Increase in temperature will reduce the soil carbon storage due to increased
decomposition of soil organic matter by carbon dioxide emission and ultimately
leading to low water holding and nutrient supplying capacity.
Water resources: Runoff and groundwater recharge are both likely to decline
dramatically in these areas. Where rainfall volume increases and becomes more
intense (Indian monsoon, humid tropics), a greater proportion of runoff will
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occur as flood flow that should be captured in dams or groundwater for
recycling. Climate projections developed for India for the 2050s indicate
an increase in the average temperature by 2-4°C during that period, an
overall decrease in rainy days by more than 15 days in Western and Central
India and an increase by 5-10 days near foothills of Himalayas and North -East
India..."

Climate Change Models

1.5

Modeling studies indicate that changing climate will decrease yields in major

crops like wheat, rice maize, on the other hand the impacts could be neutral to positive
in others like groundnut, soybean and chickpea. When asked about the ways modeling
studies on climate change predicted changes in average global temperature and its
consequences on global climate and weather pattern, the Department have stated as
under:-

1.6

"..Modelling studies indicated warming of atmosphere and ocean, accelerated
melting of snow and ice and rise in sea level. Each of the last three decades has
successively been warmer at the surface than the preceding decade since 1850.
The period from 1983 to 2012 was likely to be the warmest 30-year period of the
last 1400 years in the Northern Hemisphere. The globally averaged combined
land and ocean surface temperature data as calculated by a linear trend show a
warming of 0.85 [0.65 to 1.06] °C over the period 1880 to 2012.

At regional scale, the mean surface temperatures have increased by 0.3-
0.8°C over past 100 years but there is no definite trend for precipitation in the
region, However, South West monsoon in India has shown definite changes in
the period during 1961-1990 in comparison with either 1901-1930 or 1931-1960,
although no consistent long-term trend is detectable. No identifiable changes in
the number(frequency)or intensity of tropical cyclones or depressions have been
observed in the northern Indian Ocean cyclone region (Bay of Bengal and
Arabian Sea) over the past 100 years. An increase is predicted in annual mean
maximum and minimum surface air temperatures of 0.7°C and 1.0°C over the
land regions in the decade of the 2040s with respect to the 1980s. This warming
would be less pronounced during the monsoon season than in the winter months.
A significant decrease in the winter diurnal temperature range is also projected.
Moreover, projected warming of the land region of the Indian subcontinent is
likely to be relatively lower in magnitude than that of the adjoining ocean resulting
in a decline in the land-sea thermal contrast which is the primary factor
responsible for the onset of summer monsoon circulation..."

On the query of the Committee regarding study done by the ICAR or Indian

Meteorological Department or any other Indian agencies on impact of global warming
on Climate and weather pattern in India, the Department have stated as under:-

"..ICAR is not conducting research on the impact of global warming on climate
change and weather pattern, but its research focus is on the impact of climate
change in the agriculture including animal husbandry, fisheries and poultry.
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Other institutes such as IMD and CSIR are conducting basic climate change
research.."

1.7  The Department have further stated that Ministry of Earth Sciences carry out
scientific studies on climate change and variability under Global and Regional Climate
Change (GRCC) programme. Under GRCC programme, the Ministry of Earth Sciences
has established a dedicated Centre for Climate Change Research (CCCR) under the
Indian Institute of Tropical Meteorology (IITM), Pune. Although, monsoon rainfall varies
on different spatial and temporal scales, but some recent studies hint at an increasing
frequency and intensity of extreme in rainfall during the past 40-50 years.Moreover, the
report of the Inter-Governmental Panel on Climate Change and our country's own
assessment using regional climate models indicate that the extreme rainfall events are
likely to be more frequent in the later part of the 21st century in the world including
India. As regards other extreme weather phenomena, there are many other reasons for
their occurrence which cannot always be related to climate change.

1.8  When asked about research being done on climate change in the country, the
Ministry of Earth Sciences has stated as under:-

"..Past observations from instruments and proxy data suggest that there are
changes in our climate system on different time scales. There are some natural
variations and there are some long term trends which can be attributed to human
activities. Analysis of past instrumental data suggests the following facts:

1. The all-India southwest monsoon rainfall does not show any long-term trend,
but it exhibits significant multi-decadal variability.

2. However, there are significant regional trends in southwest monsoon rainfall.
Monsoon rainfall in the meteorological sub divisions of Jharkhand,
Chhattisgarh and Kerala has shown significant decreasing trends. However,
monsoon rainfall over Gangetic West Bengal, West Uttar Pradesh, Jammu
and Kashmir, Konkan and Goa, Madhya Maharashtra, Rayalaseema, Coastal
Andhra Pradesh and North Interior Karnataka showed increasing trends.

3. Monsoon rainfall in the month of July has shown decreasing trends over most
parts of central India. However, June and August rainfall has shown
increasing trend over the central and southwestern parts of the country.

4. Annual mean, maximum and minimum temperatures averaged over the
country as a whole showed significant warming trend of 0.60°C, 1.0°C and
0.18°C per hundred years respectively. The rate of warming trend in the
annual mean temperatures since 1980s is much sharper, 0.2°C per decade.

5. On the seasonal scale, the highest increasing trend is observed in the post-
monsoon and winter seasons. Monsoon season shows the lowest increasing
trend.

6. The warming is mostly confined to the northern, central and eastern/north-
eastern parts of the country. Peninsular India experienced the least warming.

7. Frequency of very light rain and light to moderate rain events during the
monsoon season has decreased over most of the country.
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8. However, frequency of very heavy and extreme rainfall events over northern
parts of the country has increased significantly.

9. During the period, 1901-2010, heavy rainfall events (rainfall exceeding 15 cm
in 24 hours) over northern parts of the country show an increasing trend of
about 6% per decade.

10.Significant increasing (decreasing) trends in heat waves (cold waves) are
observed during the hot (cold) weather season over most parts of the country.

11.The all-India droughts are observed almost once in five years. More intense
droughts are mainly observed over north and northwest India.."

1.9  On the above issue, representative of the Ministry of Earth Sciences has stated
as under:-

"Sir, one of the mandates of our Ministry is to study the climate change issues.
So, we have data in respect of climate change for last 100 years. We have done
a detailed analysis on climate change. We have very clear evidence of change in
climate in our country. In respect of rainfall, the Monsoon season is the main
season when we get 70 to 90 per cent rainfall annually. But for last few years, the
monsoon rain is increasing at some places like Gangetic West Bengal, West
Uttar Pradesh, Jammu & Kashmir, Konkan and Goa, central Maharashtra,
Rayalaseema, Coastal Andhra Pradesh and north Karnataka. These are the
places where increasing trend of rainfall has been observed. At some places like
Jharkhand, Chhattisgarh, Kerala a decreasing trend of rainfall has been
observed during last 50 to 60 years. But on all India average, there is not much
change. Monsoon is a very stable and robust system. Every year we get a good
amount of rainfall. Year to year there are some variations. But there is no long
term trend. If we see it sub-division wise, as | told earlier, there has been
observed some changes. In some areas there has been an increasing trend in
rainfall whereas in some other regions there are decreasing trends of rainfall.
The second thing that has been analysed is that there has been decrease in
rainfall in the month of July. But there has been increase in rains in June as well
as August. So, there is a temporary change in rainfall. The agriculture people
should note down these changes so that agricultural practices could be changed
accordingly. In respect of rainfall, | would mention one thing that characteristic of
rainfall is changing. There is a decrease in light and moderate rainfall. Frequency
of heavy rainfall is increasing. These are the observed facts, which we have
found out while doing research on 100 years’ of data.

If you ask as to what will happen in future, in next 20 or 30 years, | would
say that we have done some experiments. We have certain climate models
which we have developed in our institute at Pune. Using that model we try to
predict what will happen into the future climate. After 30 or 40 years, two things
are very certain to happen. Heating frequency will increase more than what we
are experiencing now. Then, frequency of heavy rainfall and associated flood will
increase. But number of rainy days will decrease. Of all 122 days, we will not get
rain on all days. Only on few days we will get rain. The days when we get 2.5 ml
of rain are called rainy days. So, the rainy days will decrease. There would be
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only 30 to 40 days in a season. There will be small increase in the Monsoon
rainfall. So, these are the future expectations from the model.

1.10 Further elabotrating on the above issue, the representative has further stated as

under:-

"In respect of temperature, there has been a lot of change. The whole India is
warming. There has been increase in warming in all parts of the country. The
data in respect of warming shows that there has been an increase of 0.6 degree
for last 100 years. At some places it has increased more than two degree and at
some other places the increase in warming is less than one degree. But all India
average is 0.6 degree. Trend of increase in global warming is similar to that of
our country. So, it is of the same magnitude. Warming is more in northern,
central, eastern and north-eastern parts of the country than south Peninsula
India. Increase in heat wave has been observed in the whole country, especially
in the northern parts like Rajasthan, Punjab, Delhi, Madhya Pradesh and in some
parts of Uttar Pradesh and Andhra Pradesh. This year also we have experienced
a lot of heat waves.

1.11  When asked about kind of changes in climatic/weather pattern observed in India
in recent years, the Department of Agricultural Research and Education have furnished
following details:-

"..Summary of the observed long term changes in climatic/weather
patternobserved by [ITM, Pune and ICAR (AICRPAM)so far include:

a)

b)

c)

d)

Mean annual surface air temperatures show a significant warming of about
0.7° C/100 years during the last century.

Heavy rain events (>10 cm/day) over central India are increasing while weak
and moderate events (1-5cm/day) are decreasing at about the same rate over
the past 50 years.

No significant long-term trends are reported in the frequencies of large-scale
droughts or floods in the summer monsoon season.

The average seasonal rainfall over India has shown decline in the last five
decades especially after 1970. However, the trend was statistically non-
significant. Furtherover core monsoon zone, the contribution from increasing
heavy rain events is offset by decreasing moderate events and hence in the
long term, the change is not appreciable. However, the south-west monsoon
rainfall over the country has decreased by nearly 4.7% during the period
1965-2006 as compared to the earlier period (1931-1964).

The total frequency of cyclonic storms that form over the Bay of Bengal has
remained almost constant.

Analysis of past tide gauge records for the Indian coastline regions gives an
estimate of sea level rise of 1.30 mm/year.

Studies on hailstorm frequency indicated that more than 61 per cent of the
districts have experienced at least one hail event in the 38-year period.
Highest frequency is noticed over districts in the northern Vidarbha region of
Maharashtra adjoining to Madhya Pradesh.
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h) The highest frequency of hailstorms exceeding 30 events was noticed in only
three districts of India-Nagpur district of Maharashtra (40), Shimla district of
Himachal Pradesh (35) and the Kamrup district of Assam (32). The frequency
ranged between 25-30 in Akola and Amravati district of Maharashtra. The
severity of the damage they cause to the agriculture sector depends on the
timing of the episodes and size of hailstones..."

1.12 When asked to furnish details of districts affected by drought and floods in India
during the last five years, the Department have stated as under:-
"The nodal agency at central level to notify / compile details of drought affected
districts in India is Drought Cell under the Ministry of Agriculture. Based on
information received from Drought Cell under the Ministry of Agriculture, the
statement indicating drought affected districts during last 5 years is given at
Annexure-l.Further, information related to flood affected districts is not compiled
in CWC at present. However the information available from NRSC (Bhuvan) is
enclosed at Annexure—lI.
Flood affected areas and damages in India (1953 to 2004)

Sl ltem Unit Average Years Maximum

~ During Damage (Year)
(1953- 2004)
1 Area Affected Million Hectare 7.63 1978 17.50
2 Population affected Million 32.92 1978 70.45
3 Human Lives Lost No. 1597 1977 11316
4 Cattle Lost In thousands 94 1979 618
5 Cropped Area Affected Million Hectare 3.56 1988 10.15
6  Value of Damage Crops < Crore 708.57 2000 4246.6
7 Houses Damaged Th. No. 1235.61 1978 3508
8  Valueof Damage Houses ¥ Crore 251.05 1995 1307.9
9 Value of Damage Public < Crore 813.69 2001 5604
Utilities
10  Value of total Damage to < Crore 1817.07 2000 8864
Houses, Crops and Public
Utilities

Source: Central Water Commission (FMP Directorate)

1.13 When asked about efforts being made by the Government to improvise system of

flood warning in the country, the representative of Ministry of Earth Sciences have

submitted as under:-
"..Sir, we are also developing more flood-warning systems so that we can help
the Central Water Commission to issue the relevant warnings with regard to how
the flood will move, etc. Accordingly, we can give information to the Central
Water Commission so that they can warn and help people. We are helping them
in doing this.Last year we had a severe drought. It has been noticed that drought
happens in every five years. Though we are not able to predict as to when next
drought will occur, it has been noted that it happens once in five years. So, these
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changes have been observed in climate change in our country. Temperature is
increasing in most of the parts. With an increase in temperature, heat waves are
also increasing. There is a change in pattern of rainfall, as | have already
mentioned.."

Greenhouse Gas Emmission from Agriculture and Allied Sector

1.14 Paddy fields and Rumen fermentation are major sources of Green House Gases
(GHGSs) in farm sector. On the query of the Committee about study made by the ICAR
to assess the quantum of greenhouse gases emission from paddy fields and rumen
fermentation in India, the Department have stated as under:-

"..ICAR has conducted studies to assess the quantum of GHGs emission from
paddy fields and rumen fermentation. The inventories have also been submitted
to Ministry of Environment Forest and Climate Change, Govt. of India for
preparation of National Communications of the country for submissions to the
United Nations Framework Convention on Climate Change (UNFCCC). Studies
showed average methane emission of 40-70 kg/ha from rainfed rice field and
100-180 kg/ha from irrigated rice fields. The nitrous oxide (N>.O) emission having
high Global Warming Potential (GWP) ranged 0.6-0.9 kg/ha under lowland
irrigated conditions. In contrast, rice fields were found beneficial for CO,
sequestration. The average quantum of CO, absorption in rice field ranged from
0.59-0.91 tonnes carbon per season per hectare. In total, 3.5-4.7 Tegagram (Tg)
methane and 0.05 Tg No,O emission per year from rice fields was estimated from
India. It is important to note, the methane emission from rice fields in India is
negligible in comparison to other rice growing countries like America, China,
eastern and far-eastern Asian countries where it ranged from 20-100 Tg per
year.

Livestock constitutes an integral component of Indian agriculture sector
and also a major source of GHGs emissions. The studies pertaining to
quantification of methane emissions through rumen fermentation are being
conducted at CIRG Makhdoom, CSWRI Avikanagar and DPR Hyderabad. The
quantitative data being generated on GHG’s under different management
practices and environments would help in a great way to work out the strategies
to reduce the emission and to enhance the input use efficiency and productivity.
However, studies conducted by Chhabra et al. (2012) estimated total methane
emission including enteric fermentation and manure management of livestock is
11.75 Tglyear out of which almost 91% is due to enteric fermentation. Dairy
buffalo and indigenous dairy cattle together contribute 60 % of the methane
emissions. The total nitrous oxide emission from Indian livestock for the year
2003 is estimated at 1.42 Gg/year with 86.1% contribution from poultry.. "

1.15 When asked about ways by which GHGs emission can be reduced/minimized
from paddy fields and rumen fermentation, the Department have stated as under:-

"..The emissions of GHGs from paddy fields can be reduced by modifying water,
nutrient and tillage management. Climate resilient technologies to reduce GHG
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emission from rice fields include direct-seeded rice, intermittent irrigation,
modified SRI, use of nitrification inhibitors and sulphate containing fertilizer,
demand-driven nitrogen application, Leaf Colour Chart (LCC) based application
of fertilizer and growing of short duration rice cultivars etc. For example, studies
showed that under conventional method of transplanting, substitution of prilled
urea with sulphur coated urea reduced the methane emission by 9.9% and N,O
emission by 11.8%, while substitution with neem coated urea reduced methane
emission by 19.2% and N»O emission by 23.7%. Similarly, in comparison to
conventional puddled rice, adoption of direct seeded rice (dry) practices could
reduce methane emission by 27.9% and N,O emission by 1.3%, while adoption
of direct seeded rice (wet) could reduce methane emission by 26.6% and N,O
emission by 4.6%. Further, adoption of Aerobic Direct Seeding Rice (ADSR)
reduced the flux of CH, to 0.07 to 1.8 mg m? h™' in comparison to 0.77 to 4.8 mg
m2 h™ in Continuous Flooded Transplanting Rice (CFTR). Besides, conversion of
rice straw into biochar and its application in rice fields could also significantly
decreased the GHG emission.

Based on the studies conducted on reductions of emissions in ruminants, it has
been found that the reduction in the emissions can be made by adopting the i)
high productive breeds, ii) minimizing the use of agro-industrial by-products, iii)
use of high density feed, iv) use of certain natural methane inhibitors containing
feeds, v) adoption of good management practices in livestock, vi) proper manure
management, etc. Still studies are in progress to generate more options for
mitigating methane emission from ruminants.

The cluster analysis of greenhouse gas emissions in relation to farm income
showed that majority of farms had high emission but low income while some
farms had high income and low emissions. Efforts are being made to identify and
promote technologies and farm practices that result in high income and low
emissions..'

1.16 When asked about development of any varieties of rice which can minimize
emission of GHGs, the Department have stated as under:-

"..Studies showed that methane flux significantly varies with different rice
cultivars. In one study conducted at ICAR-IARI, seasonal emission was
maximum for Pusa 933 and minimum for Pusa 169 with intermediate values
decreasing in the order of Pusa 1019, Pusa Basmati, Pusa 834 and Pusa 677.
Pusa Basmati 1509. In general, a short duration rice variety has the potential to
reduce GHG emission. Similarly, ICAR-NRRI Cuttack grouped rice varieties into
low (CR-674-1, Ratna, Annada), medium (IR-36, IR-50, Annapurna,
Swarnaprabha) and high (Rasi, R-745-1, Sarasa) methane emitters. Among the
rice varieties released by NRRI, the methane emission was highest in
Varshadhan (4.19 pg m>h™) and was the lowest in Annada (0.46 pug m=h™).
Among the lowland cultivars methane emission was greater in Varshadhan
followed by Durga, Gayatri, Ranidhan, CR 1014, Pooja, Swarna, Swarnaprabha,
Lalat, and Naveen, whereas among upland cultivars methane emission was
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greater in CR Dhan 201 followed by CR Dhan 204, Sahabhagidhan, Kalinga 1,
CR-143-2-2 and Annada.."

Burning of Crop Residue

1.17 Burning of crop residue in agricultural field has emerged as one of the important
challenge in recent times which is adding to already heavy level of pollutants in the
environment. These practices are also banned in several States. When asked about
assessment made by the ICAR on burning of crop residue in fields, the Department
have stated as under:-

"..ICAR has made assessment of crop residue which is burnt in the fields. Crop
residues generated in India are around 679 million tonne (Mt) out of which 226
Mt residues are available in surplus. The nutrient potential (N, P,Os, K;0) of
these crop residues is about 5.6 Mt. But, instead of using it as potential source of
plant nutrients, a large portion of the residues (approximately 130-140 Mt) is
burnt annually in field. Rice straw contributed 40% of the total residue burnt
followed by wheat straw (22%) and sugarcane trash (20%). Burning of crop
residues emitted 8.57 Mt of CO, 141.15 Mt of CO,, 0.037 Mt of SOy, 0.23 Mt of
NOy, 0.12 Mt of NH3 "

1.18 When asked about technique/method developed by the ICAR whereby crop
residue can be converted into useful farm manure in shortest possible time, the
Department have stated as under:-

"..ICAR-Indian Institute of Soil Science has developed a technique called "Rapo-
compost Technology" for faster decomposition of biodegradable waste. This
technology converts biodegradable waste to quality compost in 30-45 days with
the help of bio-inoculum consortia (bacteria, fungi and actinomycetes) having
ligno-cellulolytic potential. In-situ decomposition technique is also doing in
farmers field.."

1.19 When asked to explain alternative uses of crop residue, the Department have
stated as under:-

"..Crop residues are used as cattle feed, for making cupboard in small scale
industries. However, the residues can be used in conservation agriculture (as
mulching, retention, incorporation, no tillage). In-situ decomposition of crop
residues is the best alternative. This eco-friendly practice will enhance crop
productivity and also improve soil physical, chemical and biological health. In
addition, technologies are also available to use the crop residues effectively for
the production of mushroom and lingo-cellulose ethanol.."

Influence on Agriculture due to Ingress of Sea Water
1.20 Rise in sea surface due to effect of global warming is expected to cause

depletion of significant portion of land in areas near sea in many parts of the
country.When asked about assessment made by the Government on quantum of
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agriculture land which may be submerged under sea water due to rising sea surface
due to impact of global warming in future, the Department have stated as under:-

1.21

"..Though comprehensive study on assessment of agricultural land which may be
however, submerged due to sea level rise in the Coastal region has not been
carried out, study of long term tide gauge data under ICAR funded NICRA project
indicated that the sea levels at three stations Diamond Harbour, Garden Reach
and Haldia in Sundarbans are increasing at the rate of 4.85, 8.22 and 3.0 mm/yr.
A 2007 report by UNESCO "Case Studies on Climate Change and World
Heritage" has predicted 45 cm rise in sea level likely by the end of the 21st
century due to anthropogenic activities in the Sundarbans. In Indian Sundarbans,
out of total 3500 km of embankment, 800 km is vulnerable to breach during high
intensity weather events leading to sea water intrusion. Already, Lohachara
Island and New Moore Island/South Talpatti Island have disappeared under the
sea, and Ghoramara Island in the Sundarbans is half submerged. A work carried
out by IIT, Kharagpur (Current Science, vol. 104, no. 5, 10 March 2013) revealed
that during the 20th century 34.906 sq. km of area along the Indian coast went
under the sea due to the rise in sea level.."

On the query of the Committee regarding impact on agriculture productivity in

coastal areas due to submergence of land or ingress of sea water in river, the
Department have stated as under:-

"..In the coastal region, many of the agricultural lands are flat in topography and
lie below the sea or river bed levels resulting in perennial drainage problem in
this region. The high salinity in the soil as well as acute shortage of fresh water
for agricultural uses pose serious problem leading to low productivity. Ingress of
sea water into agricultural fields would lead to devastating consequences. For
example, thousands of hectares of fertile agricultural land and adjoining
mangrove forests were turned in to a vast wasteland due to ingress of saline sea
water during cyclone Aila in West Bengal (2009), super cyclone in Orissa (1999),
and Tsunami in eastern coast (2014). Due to ingression of sea water during
2009-11, the total food production in North and South 24 Pargana districts of
West Bengal reduced by 11% amounting to 363 thousand tonnes of total food
grain.."

1.22 When asked to furnish solution envisaged for safeguarding agriculture near
coastal areas due to submergence of land or ingress of sea water in river, the
Department have stated as under:-

".ICAR institutes especially Central Coastal Agriculture Research Institute
(CCARI) Goa and Central Soil Salinity Research Institute (CSSRI), Regional
Research Station, Canning Town West Bengal have developed several
technologies for enhancement of agricultural productivity (agriculture + fisheries)
under degraded (saline) coastal soils and poor water qualities (saline) conditions.
Some of the technologies recommended for safeguarding agriculture in the
coastal areas from submergence or ingress of sea water:
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¢ Protective embankments with one way sluice gate to prevent sea water entry
and at the same time allow the inland excess water to drain to the sea. The
embankments should be protected against the erosive action of sea waves by
planting suitable shelter trees or grasses.

e The surface drainage system of the area may be developed/ renovated to
drain out the standing saline water through sluice gate.

e Placing pumping stations in vulnerable areas to pump out standing saline
water from the low-lying area/ ditches when the natural drains fails to drain
out the water.

e Growing salt tolerant and water logging resistant crop varieties.

e Wherever possible paddy-cum-fish culture may be adopted. For paddy-cum-
fish culture the rice field should be linked with contiguous pond/ ditch/
channels.

e If the river embankment fails to prevent entry of tidal water into the fields,
brackish water fish cultivation in the area can be done on community basis or
individually by protecting the land area with nylon net or suitable bamboo
structure.

e Salt tolerant grass such as Para grass, Coix (Job’s tears) etc. may be grown
on unutilized land like opposite of river side which may be used as fodder for
cattle.

e Providing alternative livelihood options through promotion of duckery, piggery,
mushroom cultivation, nursery raising for trees and fish seed.

e As part of the disaster management strategy construction of rural godown for
seed storage is utmost important. Strategies might be, to produce seeds of
salt resistant and high yielding rice varieties through community participation
or promotion of seed village concept by active engagement of government
machinery.

Adoption of land shaping techniques developed by ICAR-CSSRI, RRS,
Canning Town, West Bengal such as farm pond, deep furrow and high ridge,
shallow furrow and medium ridge and paddy-cum-fish cultivation to alleviate
the issues of water logging and increased salinity of soil in coastal areas
which are predicted to be further aggravated due to sea level rise following
climate change/ global warming.."

1.23 When asked about approach of ICAR for research for development of varieties of
crops which can be grown in saline water, the Department have stated as under:-

"ICAR is taking an active role in development of crop varieties that are tolerant to
high soil salinity. Crop improvement programmes involving various stakeholders
are being taken up to identify salt tolerant varieties. The following activities are
being taken up at ICAR-CSSRI, RRS, Canning Town.
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Augmentation and maintenance of salt tolerant germplasms of rice for
resistance breeding.

Evaluation of rice varieties/germplasm under ICAR-IRRI collaborative project
-Stress tolerant rice for Africa and South Asia (STRASA).

Evaluation of rice varieties/germplasm under Coastal Saline Tolerant Variety
Trial (CSTVT) and Salinity Tolerant Breeding Network (STBN).

Evaluation of jute varieties/germplasm under saline conditions

Evaluation of barley lines for coastal salinity under ICAR-AIl India Coordinated
Wheat and Barley Improvement Project."

Pest Severity and Disease Proliferation

1.24 Climate changes associated with global warming are expected to affect types of
pest and intensity of pest attack on crops. It is also expected to affect disease
proliferation among crops. When asked about changes in types and intensity of pest
attack expected to affect crops in the country due to changes associated with global
warming, the Department have stated as under:-

"Variation in temperature, precipitation, humidity, wind speed and CO, level
besides frequent extreme weather events are major factors that influence the
incidence of pests and diseases in a crop. Eelevated CO, and temperature due
to climate change and global warming is likely to increase the incidence of insect
pests and proliferation of diseases on field crops. Due to global warming
nutritional quality of the crop plants is expected to decline, and thus the insect
pests are expected to go for higher compensatory feeding to meet the nutritional
requirement. This may lead to higher yield losses in different crops which in turn
may affect the food security. Further, more number of generations of insect pests
are expected to occur during future climate change periods because of increased
temperatures."

1.25 On the above issue, the Indian Agricultural research Institute-Pusa has submitted
as under:-

"..There may be alteration of agricultural insects and diseases because of
more pathogen and vector development, rapid pathogen transmission and
increased host susceptibility.

There will be extension of geographical range, changes in population growth
rates relative abundance and effectiveness of pest.

It is projected that there will be changes in pathogen/insect-pest x host x
environment interactions, and loss of resistance in cultivars containing
temperature-sensitive genes.

Emergence of new pest problems may take place with increased risk of
invasion by migrant pest.."
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1.26 When asked about study to assess impact on agriculture production in country
due to changes in types and intensity of pest attacks and disease proliferation in crops
due to climate changes in future, the Department have stated as under:-

"..Under NICRA, ICAR has initiated studies to quantify the Real Time Pest
Dynamics (RTPD) in 5 crops (Rice, Pigeon pea, Groundnut, Tomato and
Mango). The major objective is to study crop-insect pests/pathogen relationships
under changing climate at the field level besides develop pest forecast systems.
Presently 25 centres from 11 States representing 12 agro ecological regions of
the country are studying on real time pest dynamics (RTPD). Further, several
studies on quantification of impacts of eCO, and temperature on insect pests and
diseases are in pipeline and prediction of pest scenarios during future climate
change periods is being attempted.."

1.27 On being asked about plan of the Government to offset impact of pest attack and
disease proliferation on Indian agriculture, the Department have stated as under:-

"..Department of Agriculture, Cooperation and Farmers Welfare (DAC&FW) is
implementing various schemes on plant protection under “Strengthening and
Modernization of Pest Management Approach in India” (SMPMA). In addition,
ICAR through its National Crop institutes spearheads research to evolve and
implement climate resilient plant protection technologies. State Department of
Agriculture across States are implementing IPM at various levels ranging from
digital (ICT based) monitoring real time pest status across crops and issue of
pest management advisories (SMS) on area-basis to farmers and supply of
critical inputs under extremes of pest events.."
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CHAPTER-II
AGRO-CLIMATIC CLASSIFICATION

2.1 Concept of agro-ecological regionalization helps to address concerns pertaining
to agricultural production in the Country. The regionalization in terms of agro-ecological
regions and agro-ecological sub-regions (in particular) has helped to delineate
geographical conditions suitable for particular genotype so that optimum production
potential of the genotype is achieved. On the query of the Committee about number of
agro-climatic zones and sub-zones in the country as per classification done by ICAR,
the Department have stated as under:-

"..The delineation of Agro Ecological Regions (AERs)was an important step as it
took into accounts climatic conditions, LGP, landform and soils. Twenty AERs
were identified (NBSS & LUP, 1992). The Agro Ecological Sub Regions (AESRSs)
is a further refinement of AERs through addition of parameters to delineate LGP
and Bio-climate with details of soil texture, depth and mineralogy. In all, 60
AESRs were identified by ICAR — NBSS —-LUP (1999)..."

2.2  When asked to furnish details of crops grown in different agro-climatic zones and
sub-zones of India, the Department have submitted following details:-
"..Major rainfed crops grown under different agro-climatic zones

Agro-climatic zone (Domain districts) Major rainfed crops

Kharif

Rabi

North Bank Plain Zone of Assam
(Dhemaji, Lakhimpur, Sonitpur and Darrang)

Rice, maize, blackgram,
jute

Toria

Western Plateau Zone of Jharkhand

Rice, maize, pigeonpea,

Chickpea, wheat

(Palamu, Garhwa, Latehar, Chatra, Lohardaga, | blackgram

Gumla and Simdega)

Eastern Plain Zone of Uttar Pradesh Rice, pigeonpea Maize, chickpea,
(Faizabad, Gonda, Ambedkarnagar, Barabanki, mustard

Basti, Sultanpur and Jaunpur

Bastar Plateau Zone of Chhattisgarh

(Bastar, Narayanpur, Kondagaon, Bijapur, Sukma
and part of Kanker (excluding Charama, Narharpur &
Kanker Blocks)

Rice, little millet,
fingermillet, maize,
pigeonpea, niger,
greengram,  blackgram,

horsegram, sesame

Chickpea, mustard

North East Ghat Zone of Odisha
(Kandhamal, Ganjam, Gajapati, Boudh part of district
and Rayagada)

Rice, maize, fingermillet,
greengram,  blackgram,
pigeonpea

Mustard, greengram,
horsegram

Eastern Plain and Vindhyan Zone of Uttar Pradesh
(Varanasi, Chandauli, Mirzapur and Sonbhadra)

Rice, maize, pearimillet,
greengram, pigeonpea,
sesame

Chickpea, linseed,
lentil, mustard

Northern Dry Zone of Karnataka

(Vijayapur, Bagalkote, Davangere, Gadag, Koppal,
Bellary, parts of Raichur (Lingsuguru and Sindhanuru
taluks), Belagavi (Athani, Gokak, Raibag, Ramadurg,
Savadatti taluks) and Dharwad

(Navalagund taluk)

Greengram, pearimillet,
pigeonpea, sunflower

Sorghum, chickpea

Scarcity Zone of Maharashtra

Pearlmillet, pigeonpea,

Chickpea, sunflower
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(Solapur, Ahmednager, eastern part of Satara, | sunflower, sorghum
Sangli, Kolhapur, Pune, Osmanabad, Beed,
Aurangagbad, Dhule, Jalgoan and Nandurbar)

Southern Zone of Rajasthan Maize, sorghum, | Chickpea, mustard,
(Bhilwara, Chittaurgarh, Rajsamand,  Sirohi, | soybean, groundnut, | taramira
Dungarpur, parts of Udaipur, Banswara and Ajmer) blackgram,  greengram,
clusterbean,

sesame
Kandi region of Punjab Maize, blackgram, | Wheat, raya, taramira,
(Roopnagar, Hoshiarpur, Nawan Shehar and | greengram, sesame lentil,

Gurdaspur) chickpea

Low Altitude Subtropical Zone of Jammu and | Maize, pearlmillet, | Wheat, mustard/ gobhi
Kashmir greengram, blackgram, sarson, chickpea,
(Parts of Jammu, Kathua and Udhampur) sesame barley, lentil
South-West Semi-Arid Zone of Uttar Pradesh Pearlmillet, sesame, | Mustard, chickpea,

(Agra, Mathura, Mainpuri, Aligarh, Hathras and Etah) | clusterbean, greengram, | Barley, lentil, wheat
backgram, pigeonpea

South-Western Dry Zone of Haryana Pearlmillet, clusterbean, | Mustard, chickpea
(Sirsa, Fatehabad, Hisar, Bhiwani, Mahendergarh, | greengram
Rewari, Jhajjar and Gurgaon)

Northern Gujarat Zone of Gujarat Pearlmillet, castor, | -
(Sabarkantha, Gandhinagar, Ahmedabad, | clusterbean, greengram,
Banaskantha, Mehsana and part of Patan) cowpea
Eastern and Southern Dry Zone of Karnataka Fingermillet, maize, | Sorghum, maize,
(Mysore, Chitradurga, Tumkur, Kolar, Ramanagara, | pigeonpea, horsegram, | sunflower
Bengaluru (Rural and Urban) and Mandya) cowpea, groundnut,
sunflower, sesame, castor
North Saurashtra Zone of Gujarat Groundnut, cotton, castor, | -
(Jamnagar and major part of Amreli, Bhavnagar, | Sesame, pearimillet,
Rajkot and Surendranagar) greengram, blackgram
Scarce Rainfall Zone (Rayalasema) of Andhra | Groundnut, castor, | Groundnut, chickpea,
Pradesh pigeonpea, sunflower sunflower
(Anantapuram and Kurnool)
Malwa Plateau of Madhya Pradesh Soybean, maize, sorghum | Chickpea, wheat,
(Mandsaur, Ratlam, Uijjain, Rajgarh, Shajapur, mustard

Indore, Dewas, part of Dhar (Badnawar and
Sardarpur tehsils), Jhabua (Petalawad Tehsil) and
Sehore (Aasta tehsil)

Keymore Plateau and Satpura Hill Zone of Madhya | Rice, soybean, | Wheat, chickpea,
Pradesh pigeonpea, Lentil

(Satna, Sidhi, Rewa, Panna, north-eastern parts of | Blackgram, sesame
Katni, Jabalpur and Seoni)

Western Vidarbha Zone in Maharashtra Cotton, soybean, | Sorghum, chickpea
(Akola, Washim, Buldana, Yavatmal, Amravati, | pigeonpea, greengram
Wardha and part of Nagpur)

Southern Zone of Tamil Nadu - Cotton, maize,
(Thoothukudi, Tirunelveli, Madhurai and sorghum, blackgram,
Virudhnagar) Greengram, pearimillet
Central Maharashtra Zone of Maharashtra Soybean, cotton, | Greengram, chickpea,
(Parbhani, Hingoli, Nanded, Beed, Latur, | sorghum, pigeonpea, sorghum

Osmanabad, Aurangabad and Jalna) blackgram

2.3  On the query of the Committee regarding use of agro-climatic classifications for
cultivation of crops in India, the Department have stated as under:-
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2.4

"..Agro-climatic classifications are not strictly followed by the farmers in
cultivation of crops. However, the crops are grown in different AERs mainly
depend on favourable climate and soil factors, farmers’ preferences,
consumption patterns and resources available with the farmers. Besides these
factors, socio economic conditions, market prices, government supports in the
form of MSPs and subsidies also decide the kind of crop grown in different
locations.."

When asked about steps being taken by the Government of India to promote

agriculture based on agro-climatic classification, the Department have stated as under:-

2.5

"..The government is giving advisory to states to educate farmers for growing
crops that are suitable to a given agro-climatic situation so that risk is minimized
and incomes are maximized.."

On issue of impact of climate change on cultivation of crops as per agro-

ecological region, the representative of JAU, Gwalior has stated as under:-

‘A Y A I FATgHICD B Al WM B, olfhd B QX ST DI 11 T FATsH{CD S H qier gall
2 3R R A &R T B U STl 1-37elT SaTaiol fIdpRia & 21 g9 oa fi ara & 2|
BT UAATSS [HAT © MR BT olldbel dRIUIH BT FTCIBls HR Bt HIFAYA B gl AR TS ATdT TSR
g gl o 0.04 ot uftay Qe 9¢ @1 7 <fhd ggl fAfd orver ge @1 21 39 dE 9
TAR UEl Fal-wal AT SRR 96 /T 8, $al uc &l § 3R del 99 gl g9 fUoel <9 arel &t
ST TS fhar 8, Ry I8 udl gorar ® f6 399 figar amit 81 TFReR 319 9% 3@ gl 89 fusa
T AT & TFReR & 219 | ool 991 @ € 6 f5a o9 & fhaen SrRer 3nTel o9-41 arel |
TSI FAITh SAlbel IIYIH T80 SATET ol S OR8 | B a9 1 <&@ §| 98 Yo® & Jffaahar forall
¥ g <@ a1 ® b auf 96 & 21 W S BT S TP HgdRYAT Bdr 8, bl oar 2 b S auy
ST B8R, offehd &\ faai & 8rfi| Adcle SRt g SRl a1 <9 < SmeT 8hm, wored SaTal
B, g8 Wed 8| Wfh oo fowil § gad <@ 6 I8l W TR 36 ¥ S W 98 @ €, S &
TR MeoTdoe A B 2l GRT gA9 I Teord fpar ® fp Ry Afdaaw fis ¥ &1 #ed 8 a8
3R ¥ Il oY, 379 g8 fN-GR Jarrg H Rive 81 & § A1 o S BAN |IgH S BIed ©, B 7
ST T fAeRia R I8 €, 319 B S92 W B TSI SR o/ BH IWH! ATy STedl Bl
TS| A A B9 FICHIS B 8, B Th I BT -3l 2 3R 39 B I 89 @ 319 3=
SFASh fadmfia o ® &I
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CHAPTER-III

IMPACT OF CLIMATE CHANGE ON AGRICULTURE

3.1 Climate change and global warming are issues that impact all sectors of human
life. Agriculture is particularly vulnerable to climate change. Climate change and its
variability are emerging as major challenges facing Indian agriculture. The high inter
and intra-seasonal variability in rainfall distribution, extreme temperature and rainfall
events are causing crop damages and huge losses to farmers. The fifth IPCC report
clearly brought out the global and regional impacts of climate change on agriculture,
water resources, natural eco-systems and food security. Among the several highly
populated regions of the world, South Asia is categorized as one of the most vulnerable.
Countries like India are more vulnerable due to huge population dependent on
agriculture, excessive pressure on natural resources and poor coping mechanisms.

3.2 Key impacts of climate changes include changes in productivity, in terms of
quantity and quality of crops; changing trends in agricultural practices like changes in
water use and inputs such as fertilizers, insecticides and herbicides; environmental
effects, particularly in relation to the frequency and intensity of soil drainage (leading to
nitrogen leaching), soil erosion and reduction of crop diversity. The main direct impact of
climate change include effect on crop duration, reproduction, pollination and fertilization
processes. The indirect effects operate through changes in water availability and water
demand due to inadequate or excess rainfall and warming effects on pest and disease
proliferation.

3.3 Modeling studies indicate that changing climate will decrease yields in major
crops like wheat, rice maize, on the other hand the impacts could be neutral to positive
in others like groundnut, soybean and chickpea. The important impacts on Indian
agriculture are described below:

» Increase in CO, to 550 ppm increases yields of rice, wheat, legumes and
oilseeds by 10-20%.

» A 1°C increase in temperature may reduce yields of wheat, soybean, mustard,
groundnut and potato by 3-7%.

» Productivity of most crops likely to decrease marginally by 2020 but by 10-40%
by 2100.

» Significant impacts on food quality- basmati rice, wheat, etc.

» Possibly some improvements in yields of chickpea, rabi maize, sorghum and
millets; and coconut in west coast.

» Less loss in potato, mustard and vegetables in North-Western India due to
reduced frost damage.

» Climate change may increase production of potato in Punjab, Haryana and
western and central UP by 3.46 to 7.11% during 2030s, but in rest of India,
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3.4

particularly West Bengal and southern plateau region, potato production may
decline by 4 - 16%.

When asked about kind of shifts in agricultural activities has been observed in

the country due to change in climatic pattern or weather fluctuation, the Department
have stated as under:-

3.5

"...The important crops in which there was a decline in cultivated area between
2004-05 and 2014-15 were sorghum (3.5 mha), pearlmillet (1.3 mha) and
groundnut (1.2 mha). On the other hand, sown area increased in soybean, wheat
and cotton (more than 4 mha). The other crops which gained area during the
period were chickpea (2.3 mha), maize (1.9 mha) and rice (1.7 mha).
Examination of area dynamics hint that besides climate change, government
policies, technology development, irrigation potential created and market demand
are the key drivers for shift in agricultural activity. Nutrient use through fertilisers
has increased substantially during the last decade. Consumption of fertilizer
nutrients viz., nitrogen, phosphorous and potassium together increased from 17
to 25 mtons. There was about 10 mha rise in net irrigated area (between 2002-03
and 2012-13). Net irrigated area as a % net sown area also rose from 40 to 46.
The increase in gross irrigated area is about 15 mha..."

While elaborating on the need of R & D on climate change and preparedness of

ICAR, the representative of DARE stated as under:-

3.6

BRI TUH JAN STy URAcT Bl FHS 1 8 3R 39 gRacT Dl a9l I Bl W RIT JAR IS
T g, UYLl B SR FIT UG TS @1 ©, WOl W FI YW TS @1 ©, 39 9 B 2l TR A
e I drogE | gRade BT I a1 9fIsy § sHBT T TR IS, 9 W IHSH B SR Bl B8R
ST Q31 B9 A S<ared R U1 @ B, 1 Sa1 wiasy F ot 8, g8 Wl sAR Y &1 U fawy
gl TR U fafr= wael qon uget & IR ¥ 39 fAvy § @) au Iuae g gud fiwn ag ® 5
U &I Y @ Y BN SISl T BN ARy, i $0e IR Dl DA [HAT A1 Wb | BH 39
IR BT X TE A WA Al T8 DR D © oAb gD AR DI DY DA [HAT TG, I8 SR (bl
ST Hepall & s el JGRall iR WY D1 89 Seh @ Fb |

When the Committee asked to furnish details about fluctuation in production of

Wheat, Rice and other important crops grown in the country during the last ten years,
the Department have submitted as under:-

"...There has been a significant fluctuation in production in important crops grown
in the country during last 10 years (between 2005-06 and 2014-15). Rice
production (89 mt) had a big dip in drought year 2009-10. Wheat, rapeseed &
mustard and chickpea production suffered an adverse impact in 2014-15 (89, 6.3
and 7.2 mt, respectively). Production of Pearl millet was affected badly in 2009-
10 (6.5 mt) and 2012-13 (7.3 mt). Maize production was robust enough except in
year 2009-10 (16.7 mt). Groundnut production experienced lot of fluctuations
throughout the period. Soybean production witnessed a declining trend from
2012-13..."
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On the query of the Committee regarding assessment of loss suffered by the

farmers due to destruction of agriculture produce caused by abrupt weather pattern
such as drought, flood, hailstorm, cyclones etc, the Department have stated as under:-

"...National Institute of Disaster Management under the Ministry of Home Affairs,
Government of India is publishing the "India Disaster Report" every year based
on all the disasters happened in India and also tabulating the losses accumulated
to Agriculture and allied sectors besides Human causalities and infrastructure.
The ICAR-Indian Agricultural Statistical Research Institute (IASRI) also compiled
the information on disasters and crop losses (Some major disaster in India since
2011 are appended.

Year-wise damage caused due to floods, cyclonic storms, landslides etc. during last ten

years in India

Year Live Lost Human Cattle Lost Houses Damaged Cropped areas affected
(in No.) (in No.) (in No.) (in Lakh hectares)
2001-02 834 21,269 3,46,878 18.72
2002-03 898 3,729 4,62,700 21.00
2003-04 1,992 25,393 6,82,209 31.98
2004-05 1,995 12,389 16,03,300 32.53
2005-06 2,698 1,10,997 21,20,012 35.52
2006-07 2,402 4,55,619 19,34,680 70.87
2007-08 3,764 1,19,218 35,27,041 85.13
2008-09 3,405 53,833 16,46,905 35.56
2009-10 1,677 1,28,452 13,59,726 47.13
2010-11 2,310 48,778 13,38,619 46.25

Source: Ministry of Home Affairs (MHA)

Development of Varieties of Crops with Enhanced Abiotic Stress Tolerance

3.8  When asked about efforts being taken by the Government of India to promote
research and development in agriculture universities for development of varieties of
crops which can withstand climatic fluctuation, the Department have stated as under:-

"..Developing abiotic stress tolerant crop varieties is the major breeding
objectives of all crop improvement programmes of NARS (ICAR and SAUs).
However, the efforts got further momentum with the launch of NICRA especially
for climate change driven abiotic stresses viz. drought, heat, high temperature,
salinity, water logging. Over past five years, considerable efforts have been
made towards development of varieties/hybrids for different abiotic stresses by
ICAR institutes and SAUs. Few varieties for submergence and hybrids for high
nitrogen efficiency have been released for commercialization.."
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3.9 While elaborating about efforts being taken to development of varieties/hybrids
for different abiotic stresses, the IARI has submitted as under:-

"..The field and Horticulture Corp Improvement groups of institute are
engaged in research on genetic improvement of field crops viz., wheat, rice,
pearl millet, maize [cereals], chickpea, pigeon pea, munghean, lentil [pulses],
mustard, soybean [oil seeds] tomato, palak, radish, turnip, bottle gourd, bitter
gourd, cucumber and cowpea. Both conventional and modern tools/
techniques are routinely used for breeding genotypes suitable for specific
agro-climatic conditions and for tolerance to heat, drought and water logging.
The improved genotypes are evaluated in multi-locations over years, and
promising entries are identified and released for cultivation. During last 15
years (2001-2015), a total 92- varieties of various mandate field crops and a
number of vegetable have been released and notified for different agro-
climatic conditions of the country which are in seed chain and performing
excellently in their areas of recommendation The details are enclosed in
Annexure-lll.

These also include Identification of suitable cauliflower varieties. Hybrids viz.,
DC-76 and DCH-1076, dc-309 and DCH-1001 for summer production in hills
at 4 different elevations in hills, namely Katrain, solan, Bajaura and Almora
and promising selection of sarda melon (DHM-159) that can be successfully
grown under net house in north Indian plans having yield potential of 5-5.5 q
in 100 m2 area of net house.

Besides this, the Institute screened large number of germplasm and identified
Nerica L44 and N22 as noval sources of heat tolerance in rice, which is being
used in breeding program. In a effort to generate recombinant inbred line and
for mapping population for mapping QTLs governing heat tolerance, different
crosses were made with heat tolerant genotypes namely L44 and N22, which
are in F4 generation.

Market assisted backcross breeding was carried out using molecular marker
linked to the QTL governing drought tolerance into Pusa Basmati 1 and in
Pusa 44 and 41 (under Pusa Basmati 1 background), 36 (under Pusa 44
background). Desirable progenies have been identified in BC3F2 generation
and BC3F3 families have been frown at off-season nursery at IARI's regional
station at Aduthurai for further selection.

Standardized physiological trait-based phenotyping protocol for screening for
heat and drought tolerance in wheat was also developed. Introgression of
QTL's for physiological traits for imparting drought and heat tolerance in the
background of popular wheat varieties are in progress.

Thermo-stable enzymes of key biosynthetic pathways from wheat, which can
maintain the metabolic processes of the plants even under high temperature
were identified. Also identified and validate heat-responsive microsatellite
markers, which can be utilized for screening large germplasm of wheat for the
development of climate smart corp.
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3.10

e Maize genotypes tolerant to low and high temperature tolerance were
identified and Maize genotypes in each of the tolerant and susceptible group
are further being advanced for more detailed analysis.

e Two wild species i.e., L. peruvianumand L. pimpinellifoium crossable to
cultivated tomato have been identified for temperature stress tolerance.
Among cultivated genotypes (Pusa sadabahar and TH-348) and hybrids
(DTH-9 AND DTH 10) were identified for heat stress tolerance.

e The institute also developed Yellow Mosaic Virus (YVMV) free okra varieties
viz., DOV 66 and DOV-12 that 100% free from YVMV up to 90 days after
sowing and recorded average yield of 18.5 t/ha and 17.8 t/ha, respectively,
Hybrid DOH-1 that recorded 19.1 t/ha yield and was associated with just 1%
YVMV incidence was also developed.

e The institute has also identified five mango hybrids, H-1-11, H-8-11, H-1-5, H-
13-4 and H-11-2 having over 200 g fruit weight, red peel colour and
acceptable quality and has initiated rootstock breeding for dwarfness and
salinity tolerance.

e In lime, clone ALC-2 having summer fruiting with desired fruit weight was
identified and in citrus, rootstock improvement has been initiated to mitigate
soil salinity and biotic stresses under changing climatic conditions.

e In grape, 5-extra-early (last week of May) maturing hybrids with higher TSS
(20-22 degree Brix) have been identified.

e In papaya, 2 advance gynodioecious lines (P-7-15, P-7-9), having desired
fruit weight and field tolerance to papaya ring spot virus have been
developed.

e In Kinnow, hatti Khatti rootstock showing meritorious characteristics for its
commercial cultivation in semi-arid regions, lemon for cultivation under
environmental stress and sour orange in drought prone areas have also been
developed.

Pomegranate varieties viz; Ichakdana, Ganesh, Kandhari Hansi, Kandhari
Kabuli, Jodhpur Red, P-23, P-26 with capability to perform well under changing
climate of Shimla, were also developed.."

On the above issue, the representative of DARE has stated as under;-

‘HEIGY, ST AR |ei 7 garar Early maturing varieties S @ 9@l e WIRilt & &
B H U PRI @ e FRA BT BM SN § Al Sddrg uRkddd @ S gWE 8, S g H
TR IS e STedl U WUl 98 59 3R W 99 S0l Meiey, drad e &1 ard 91 el T 8
TN 987 W DY AP oWs oY, I8 e fawg gl <l e @1 8x deax ol 6 frad
TETerdr B SR WS H AT Uh S8 ® 3R g8 =Y fhw @ g AifiE-22 ®1 Sl e
AIIATT Fed B DI &9 8, ST 84 gel W e § iR S8H gl W) &9 el 21 S Ydh i
B 43T B, O oR A%l fovl & # difST & d8d o1 31 SQ &1 dig Siyd Samrarsll &l Sied
TE T, 99 IR AT & Ted STl AT WY 3R BT SHDT T W € 1 S9! gadl fhey o
B T AT I8 ST A R A 89 B § GhdT g1 391 aRg 9 Ol & fhe § W g S
ST HxETel foe 21
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3.11 On the query of the Committee regarding kinds of support are being provided by
the Government of India to encourage use of heat/ water logging tolerating seed
varieties among farmers, the Department have stated as under:-

"..The Government is encouraging use of location specific climate resilient crops
varieties including heat/ water logging tolerating seed varieties among farmers by
ensuring availability of quality seeds of desirable varieties; developing,
demonstrating and disseminating complete package of practices to stakeholders;
seed subsidies, capacity building besides bringing convergence among public
and private agencies in seed chain. The seeds are also popularised through
KisanMela, KisanGosthies and mass media. Further, Innovative farmers can also
be trained and given financial support to produce seeds at their own farms.
Further, other innovative approaches such as village seed bank by involving self-
help groups/farmers are being adopted. Still some more comprehensive
programme efforts are required to be initiated by the Government to meet the
challenges of supplying quality seeds of heat and water logging tolerating
varities.."

Availability of Seed

3.12 Availability of good quality seed at reasonable price is one of important factor for
ensuring high productiviy in agriculture and to ensure remunerative prices to the
farmers. Climatic changes associated with global warming will necessiate development
of seed varieties which can withstand climatic fluctuation. In our country, ICAR through
its network of institute has been able to develop good quality seeds for farmers of the
country. However, there is need to plan for massive investment and thrust for taking
steps for R & D for devlopment of varieties of seeds which will required by the farmers
in coming decades. When asked about success achieved by the ICAR in development
of short duration, heat resistant, salinity resistant, and draught resisting varieties of
seeds which will be able to withstand climatic fluctuations considered to be associated
with the climate changes due to global warming, the DARE has stated as under:-

"..Indian Council of Agricultural Research (ICAR) undertakes comprehensive
assessment of crops and traits required in different agro-ecological zones on a
regular basis as part of the ongoing programmes of the Crop Institutes and All
India Coordinated Research Projects on different crops. The important traits for
undertaking research include blast, blight resistance and drought tolerance in
rice, rusts resistance and heat tolerance in wheat, stem borer resistance and
drought tolerance in maize, wilt and pod borer resistance in pulses, yellow
mosaic virus, pod shattering and drought tolerance in oilseeds. National
Agricultural Research System comprising ICAR, central agricultural universities
and SAUs are taking adequate steps in development of high yielding varieties
suitable for biotic and abiotic stresses including deficient rainfall/drought. Short
duration varieties have also been released to escape or overcome the vagaries
of weather condition. The research efforts for breeding climate resilient varieties
was further strengthened at some core ICAR institutes (IARI New Delhi, NRCPB
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New Delhi, IIHR Bengaluru, CRIDA Hyderabad, IIVR Varanasi, NRRI Cuttack,
IIRR Hyderabad, IIPR Kanpur) under National Innovations in Climate Resilient
Agriculture (NICRA). Over the past few years considerable efforts have been
made towards development of varieties/hybrids for different abiotic stresses by
these institutes. Many more such varieties and hybrids are under different stages
of development. The high yielding varieties that can withstand severe change in
weather pattern including deficient rainfall/drought and varieties suitable for biotic
and abiotic stresses are attached in Annexure V"

3.13 On the query of the Committee about steps being taken by the ICAR for making
available seeds developed by them for commercial exploitation, the DARE has stated
as under:-

"Realizing the importance of seed, ICAR mounted serious efforts to streamline
country’s seed programme by launching AICRP-NSP (Crops) in 1979-80 aimed
at production of basic seed with a separate project coordinating unit dedicated
exclusively for nucleus and breeder seed production and to carry out seed
technological research. This was elevated to Directorate paving the way for
establishment of Directorate of Seed Research (DSR) in 2004 envisioning the
referred mandate. Another milestone project in quality seed production was
ICAR Seed Project — Seed Production in Agricultural Crops and Fisheries’
launched in 2005 aiming at provision of infrastructural facilities in seed domain
under National Agricultural Research System (NARS) throughout the country.
Since inception, DSR strived towards achieving excellence, which is clearly
manifested in the form of surge in quality seed production and enhancement in
the horizons of seed technological research. ICAR seed Project, lead to
infrastructure establishment in seed domain under NARS. DSR generated
valuable information and contributed significantly to seed technological research.

Launching of AICRP-NSP (Crops) was a phenomenal milestone in Indian seed
sector which has led to sea change, as witnessed by increase from a meagre
breeder seed production of 3914 quintals during 1981-82 to a level of 89266.23
quintals during 2013-14, which has surpassed the indents received both from
DAC as well as state governments. The breeder seed availability has improved
the quantity/ quality of seeds in subsequent generations in the seed multiplication
chain which has resulted in increasing seed replacement of different crops.
Ample scope exists to augment agricultural production in almost all crops in near
future simply by capitalizing the benefits of quality seeds. During 2013-14, total
production of quality seed including all classes was 648325 quintals against the
target of 475179 quintals. Production comprises 94953 quintals of breeder seed,
144369 quintals of foundation seed, 163465 quintals of certified seeds, 172351
quintals of truthfully labelled seed and 73185 quintals of planting material of field
crops. In addition, 155.59 lakhs planting material and 5.60 lakh tissue culture
plantlets of field crops were produced against the targets of 94.80 and 2.07
lakhs. Similar results for 2014-15 are presented in following table:
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(in gtl.)

In University/ Participatory Seed Total

s. | Particulars Institute Production
No. Target | Production | Target |Production| Target |Production
1 | Breeder seed 70812.41 96703.66 1217.75 | 1278.47 | 72030.16 | 97982.13
2 | Foundation seed 60796.01 86571.32 | 33288.50 | 89051.07 | 94084.51 | 175622.39
3 | Certified seed 27481.00 44432.01 | 86748.00 | 84033.27 [114229.00 | 128465.28
4 | TFL seed 54732.93 66251.60 | 48739.00 | 73754.66 |103471.93 | 140006.26
5 | Planting material 15360.00 34176.30 - - | 15360.00 | 34176.30
Total 2291 82.:3 328134.88 [169993.25 [248117.47 |399175.60 | 576252.35

Source: ISR Mau,

3.14 On the query of the Committee regarding average time taken by the ICAR for
development of new seed varieties and their availability in market for farmers, the DARE

has stated as under:-

3.15
available to the farmers in the country, the DARE has stated as under:-

"..The average time taken to develop new varieties depends upon the breeding
objectives, breeding methods, availability of desired source, number of genes
governing desired character and complexity of gene transfer. In general
development of new seed variety of annual crops takes 5 to 15 years. It may be
still longer for perennial crops. Further, depending upon the nature of the crop,
the seeds of identified/notified news varieties take 3-5 years to become
commercially available to the farmers.."

When asked about Government agencies responsible for making quality seeds

"..The Indian seed programme largely adheres to the limited generations’ 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 to
maintain the purity of the variety as it flows from the breeder to the farmer.

Breeder Seed is the progeny of nucleus seed of a variety and is produced by the
originating breeder or by a sponsored breeder. Breeder seed production is the
mandate of the Indian Council of Agricultural Research (ICAR) and is being
undertaken with the help of ICAR Research Institutions, All India Coordinated
Research Project of different crops, State Agricultural Universities (SAUSs),
Sponsored breeders recognized by selected State Seed Corporations, and Non-
Governmental Organizations. ICAR also promotes sponsored breeder seed
production programme through the National Seeds Corporation (NSC) / State
Farms Corporation of India (SFCI), State Seeds Corporation (SSCs), Krishi
Vigyan Kendras (KVKs) etc. The indents from various seeds producing agencies
are collected by the State Departments of Agriculture and submitted to the
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Department of Agriculture and Cooperation (DAC), Ministry of Agriculture,
Government of India, which is turn compiles the whole information crop wise and
sends it to the Project Coordinator/Project Director of the respective crops in
ICAR for final allocation of production responsibility to different SAUs/ICAR
institutions.

Foundation Seed is the progeny of breeder seed and is required to be produced
from breeder seed or from foundation seed which can be clearly traced to
breeder seed. The responsibility for production of foundation seed has been
entrusted to the NSC, SFCI, State Seeds Corporation, State Departments of
Agriculture and private seed producers, who have the necessary infrastructure
facilities. Foundation seed is required to meet the standards of seed certification
prescribed in the Indian Minimum Seeds Certification Standards, both at the field
and laboratory testing.

Certified Seed is the progeny of foundation seed and must meet the standards
of seed certification prescribed in the Indian Minimum Seeds Certification
Standards, 1988. In case of self pollinated crops, certified seeds can also be
produced from certified seeds provided it does not go beyond three generations
from foundation seed stage-I.

The production and distribution of quality/certified seeds is primarily the
responsibility of the State Governments. Certified seed production is organized
through State Seed Corporation, Departmental Agricultural Farms, and
Cooperatives etc. The distribution of seeds is undertaken through a number of
channels i.e. departmental outlets at block and village level, cooperatives, outlets
of seed corporations, private dealers etc. The efforts of the State Governments
are being supplemented by NSC and SFCI which produce varieties of national
importance.."

3.16  When asked about planning in place for adequate production and availability of
quality seeds to face climatic fluctuation in future, the DARE has stated as under:-

"..The Department of Agriculture, Cooperation and Farmers Welfare is
implementing a Central Sector Scheme as ‘Development and Strengthening of
Infrastructure Facilities for Production and Distribution of Quality Seeds’ since
2005-06 for the whole country. The objective of the ongoing scheme is to ensure
production and multiplication of high yielding certified/quality seeds of all crops in
sufficient quantities and make the seeds available to farmers, including those in
remote areas, not easily accessible by rail/road on time and at affordable price.

The requirement of certified/quality seeds is assessed by State Governments on
the basis of the area sown under different crop varieties, area covered by hybrid
and self-pollinated varieties as well as the seed replacement rate achieved. The
availability of seed is ascertained by the State Departments of Agriculture on the
basis of the production of seed in government farms and production of seeds by
State Seeds Corporations and other agencies. The Government of India
periodically assesses the requirement and availability of seeds through detailed
interaction with State Governments and seed producing agencies in the bi-
annual Zonal Seed Review Meetings and the National Kharif and Rabi
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Conferences. DAC&FW facilitates tie-up arrangements with seed producing
agencies to ensure that the requirement of seeds is met to the maximum extent
possible. Besides, under the national seed project ICAR-Indian Institute Seed
Research, MAU is coordinating the quality seed production of different crops
through various ICAR institutes/SAUs based on the target fixed by DAC & FW,
Min. of Agriculture & Farmers Welfares (Govt. of India).."

3.17 When asked about average requirement of seeds in the country as of now, the
DARE has stated as under:-

"..The seed requirement of farmers is mainly met by farm saved seed, i.e. still 65
% of the farmers are using their own saved seed or seed distributed among
them. Making the quality seed available at right time is greater challenge rather
than production per se. Seed, being the principal input in determining
productivity, seed replacement should be given utmost priority. Amelioration of
skewed SRR, i.e. the percentage of area sown out of total cropped area by using
certified/quality seeds other than farm saved seed is the major challenge. Even
though there is slight improvement recently, still a long way ahead in making the
quality seed available at farmers’ doorsteps and for achieving 100% SRR, which
will herald the era of quality seed driven growth in agriculture sector.

Seed Replacement Rate in different crops and its variation across states

Crop National Highest SRR (%) Lowest SRR (%)

Average SRR

(%)
Paddy 375 82.0 | Andhra Pradesh 9.0 | Uttarakhand
Wheat 32.6 42.0 | Maharashtra 11.0 | Jammu & Kashmir
Maize 54.1 100.0 | Karnataka 5.0 | Odisha
Jowar 25.9 65.0 | Andhra Pradesh 11.0 | Tamil Nadu
Bajra 61.4 100.0 | Gujarat 29.0 | Karnataka
Bengal gram 18.4 78.0 | Andhra Pradesh 4.0 | Rajasthan
Black gram 29.2 77.0 | Haryana 3.0 | Chattisgarh
Green gram 26.7 94.0 | Uttar Pradesh 1.0 | Odisha
Red gram 17.5 55.0 | Andhra Pradesh 2.0 | Odisha
Groundnut 24.5 50.0 | Andhra Pradesh 0.5 | Madhya Pradesh
Mustard 63.6 78.0 | Rajasthan 13.0 | Odisha
Soybean 35.9 100.0 | Andhra Pradesh 11.0 | Rajasthan
Sunflower 61.2 100.0 | Andhra Pradesh 8.0 | Madhya Pradesh
Cotton 10.4 100.0 | Andhra Pradesh 2.0 | Odisha

Quality seed requirement of major crops in the countr

Source: Directorate of Economics & Statistics, MoA&FW, GOI {2012},

(Assuming 100% SRR)

Crops Gross Seed Certified SMR Foundation Breeder seed
cultivated Rate seed require. seed requir. | requirement
area (m ha) | (kg/ha) (000 tonnes) (000 tonnes) | (tonnes)

Rice 45.6 50 2280.0 100 22.8 228.0

Wheat 27.2 125 3400.0 20 170.0 8500.0

Sorghum 7.7 15 115.5 160 0.7 4.5

Pearl millet 8.7 5 43.5 200 0.2 1.1

Maize 8.0 20 160.0 80 2.0 25.0

Pigeon pea 34 15 51.0 100 0.5 5.1

Chickpea 8.2 80 656.0 10 65.6 6560.0
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Groundnut 6.2 100 620.0 8 9.7 1210.9
R&M 6.3 5 31.5 200 0.2 0.8
Soybean 8.9 75 667.5 16 41.7 2607.4
Sunflower 1.9 10 19.0 50 0.4 7.6
Cotton 9.5 12 114.0 50 2.3 45.6
Jute 0.8 5 4.0 100 0.04 0.4
Total 142.4 8162.0 316.1 19196.4

3.18 On the query of the Committee regarding share of public as well as private sector
in the market for seed in the country, the DARE has stated as under:-

"..The private sector has started to play a significant role in the seed industry
over the last few years. However, the main focus of private seed companies has
been on the high value low volume seeds. Market for low value high volume
seeds, seeds of cereals, pulses and oilseeds is still dominated by the public
sector seed corporations. Private sector companies have a significant place
mainly in the case of maize, sunflower, cotton and vegetable seeds. The overall
contribution of private sector seed companies in total seed production of the
country is presently 50-57%.."

Conservation of Indigenous Varieties of Seeds

3.19 Our country is bestowed with rich bio-diversity. The flora of India is one of the
richest in the world due to the wide range of climate, topology and habitat in the country.
There are estimated to be over 16,000 species of flowering plants in India, which
constitute some 6-7 percent of the total plant species in the world. India is home to more
than 45,000 species of plants, including a variety of endemics. Further, India being one
of the earliest civilization in the world has also contributed to cultivation of various
varieties of crops and majority of these arewhich are still being preserved by the
farmers in different parts of the country. When asked about the policy of the
government to conserve indigenous varieties of seeds in the country, the DARE has
stated as under:-

"..National Bureau of Plant Genetic Resources (NBPGR), New Delhi is the
national institute for conservation of seeds, all germplasm collection, genetic
stocks and varieties of different crops in the country. Apart from NBPGR various
ICAR institutes as well as SAUs are also maintaining an active collection of
indigenous varieties, germplasm, elite breeding materials and utilization for
developing improve varieties of respective crops, especially the crop based
institute of Crop Science Division.."

3.20 On the query of the Committee regarding policy of the Government to identity
unique characteristics of indigenous seeds and germplasm available in the country in
order to utilize these traits for development of new seeds which can withstand climatic
fluctuations, the DARE has stated as under:-

"..In order to identify suitable donors, germplasm collection at NBPGR are being
evaluated and characterized for different traits time to time under different
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project. Up till now, about 2.62 lakh indigenous accessions have been collected,
more than 60 thousand accessions repatriated, 6.26 lakh accessions imported
and tested for quarantine clearance, and more than four lakh accessions have
been supplied to breeders and researchers within the country. Nearly 1.9 lakh
germplasm accessions have been characterized and more than two thousand
cultivars have been DNA fingerprinted. Total of 4.14 lakh accessions are
presently conserved for long term in the National Genebank. Intellectual property
rights (IPRs) on genetic resources were facilitated by registering about 1100
unique accessions and by filing over a thousand applications with Protection of
Plant Varieties and Farmers’ Rights (PPV&FR) Authority for varietal registration.
Further, the entire wheat collection of >20000 wheat accessions conserved at
NBPGR was screened at multi-location for identifying donors for various traits
including biotic and abiotic stresses under a flagship project. Similar efforts are
going on evaluation of pulses. Under NICRA project specific set germplasm,
breeding lines, varieties are being evaluated for tolerance to abiotic stresses
such as heat, drought, water logging etc, which is being used in hybridization for
developing new cultivars.."

3.21 When asked about policy/programmes of the Central and State Governments for
creation of seed banks at Village or Panchayat level in entire country, the DARE has
stated as under:-

"..In order to ensure that seeds are available to the farmers at the time of natural
calamities like floods, droughts, etc., a need was felt to establish a Seed Bank to
maintain stocks of foundation and certified seeds of different crops/varieties
which can be utilized for such contingent requirements. Under this component,
crop-wise targets of seeds are fixed for each participating organization for
maintenance in the Seed Bank every year. Further, Under the national seed
project quality seed are being produced under village seed bank programme and
are distributed to farmers for cultivation.."

Impact of Climate Change on Horticulture

3.22 Horticulture is going to be one of the sector which will be severely affected due
changes relating to flowering and pollination and yield losses caused by unseasonal
rains and temperature variations. India is one of the pioneer in horticulture sector, will
have to bear the losses caused due to climate change leading to loss of livelihood for
scores of farmers. When asked about efforts being taken by the Government of India for
research and development on horticulture sector due to impact of elevated temperature,
CO; on the flowering behaviour, pollinators and yield losses due to variable climate
including flooding due to heavy rains, the Department have stated as under:-

"..Research and dissemination of technologies for various stresses on
horticultural crops is already embedded and mainstreamed into ongoing mandate
and efforts of various horticulture related ICAR institutes and AICRP centres
spread across different SAUs. However, the efforts were further strengthened
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and streamlined under NICRA to develop location specific technologies for
addressing climate change issues especiallyimpact of elevated temperature, CO,
on the flowering behaviour, pollinators and yield losses due to variable climate
including flooding and heavy rains. The proven technologies including varieties
are disseminated among farmers/villages through Technology Demonstration
Component (TDC) of NICRA. The technology is further up-scaled through the
support from developmental agencies of central and state Governments.."

3.23 On the query of the Committtee regarding efforts being taken by the
Government of India to identify and improve varieties of horticulture crops which has
inherent potential to withstand abiotic stress associated with the climate change, the
Department have stated as under:-

"..The ICAR through its network of horticultural institutes and network of All India
Coordinated Research Projects is continuously engaged to identify and improve
varieties of horticulture crops which has inherent potential to withstand abiotic
stress associated with the climate change. Breeding objectives include varieties
for various agro-climatic conditions, earliness, off-season and historical biotic
stresses viz. moisture, high temperature, frost, heat waves etc. Efforts were also
made under National Innovations in Climate Resilient Agriculture (NICRA) on
new emerging climate change related stresses on horticultural crops. Under the
programme, many ICAR institutes such as ICAR-IIHR Bangalore, ICAR-IIVR
Varanasi, ICAR-CITH Srinagar, ICAR-CPRI Shimla, ICAR-DOGR Pune etc. are
actively working on different crops. Recently, a water logging resistant
germplasm of tomato has been developed by grafting on brinjal root stock. This
technique of grafting tomato scion over brinjal root stock has been tested in
different farmers’ fields for water logging conditions. Efforts are under way to
scale up this technique through various Government agencies. Agro-techniques
have been developed to overcome alternate bearing in mango. Environmentally
safe protocols were developed and tested successfully for induction of
synchronized flowering in rejuvenated Alphonso mango trees in the age group of
25-40 yrs..."

Effects on Livestock

3.24 The Department in their background note have stated that a temperature rise of
1.0 or 1.2° C with minor change in precipitation during March-August for India will
marginally affect milk production. Both milk production and reproductive function of
cattle and buffaloes will be adversely affected by projected temperature rise of 2-6°C
over existing temperature during the period 2070-2099. The partitioning of milk
production impact indicated that high producing crossbred cows and buffaloes will be
affected more, accounting 0.4 million and 0.89 million respective annual decline by
2020. When asked about impact observed on milk production in the country during the
last ten years, the Department have stated as under:-
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3.25

"..Some of the studies in India indicated that warming will negatively impact the
productivity of indigenous cows and productivity loss will be about 0.33 million
tons. The Northern India is likely to experience more negative impact of climate
change on milk production. The decline in milk production will be higher in
crossbreds (0.63%) followed by buffaloes (0.5%) and indigenous cattle
(0.4%).Time to time, Government has launched several programmes in the past
to improve the productivity of milk production. These programmes include
improvement of breeds, vaccination and veterinary measures, better fodder
production etc. Under National Innovations in Climate Resilient Agriculture
(NICRA) project, several livestock based ICAR institutes such as ICAR-NDRI,
Karnal, ICAR-IVRI, Izathnagar, ICAR, NIANP, Bengaluru and others have taken
research projects to develop technologies to offset negative impact of climate
change on milk production of both cattle and buffaloes due to rise in temperature
by way of i) development of tolerant/resistant breeds, ii) improved feeds and
supplements, iii) improved shelter management etc. It is expected that several
technologies could emerge from these studies to address the problems..."

On the query of the Committee about steps being taken by the Government to

improve indigenous varieties of cattle in order to enhance their heat tolerance and milk
production capacities, the Department have stated as under:-

3.26

"..The GOI programmes like National Program for Bovine Breeding (NPBB),
National Dairy Plan (NDP), National Livestock Mission (NLM) and Sub-Missions
on Livestock Development, Pig Development in North-Eastern Region etc., are
being under implementation by state department of Animal husbandry to improve
indigenous varieties of livestock. Though, the researches on improvement of
breeds of cattle for higher milk production have started since long. State
Governments have started very effective programmes of improvement breeds in
cattle through artificial insemination. A significant impact has been seen on
improvement of breeds and their milk yielding capacity. Specifically, from the
view point of climate change, more focussed research studies pertaining to
improvement of indigenous varieties of cattle in order to enhance their heat
tolerance and milk production capacities have been initiated under National
Innovations in Climate Resilient Agriculture (NICRA) project at Institutes such as
ICAR-NDRI, Karnal and ICAR-IVRI, I1zathnagar. Once the technology is emerged
from these studies, Govt. has to take active role in supporting and financing the
dissemination of these technologies to the farmers through animal husbandry
departments..."

While elaboraing on the above issue, the representative of DARE has stated as

under:-

'ArgaRei H R TR @B AT AT YR § Siefary gRaad & ufa g1 Ridfedw 8 RRRCH
Sy URads Pl 9gd ofd GHI qP O © Fhdl ol S qrER W UY MY § AT B dS 2 a8
FATSHE Sl DI dgd SAGT e el DR Fhdl ol <2 T H GIR B ATaeIHal & offchd gaab
IAGHAT 980 HH ©, U DI IUGT HH o, §U Bl IUGHAT Pl fhd TRe 91T S, $HD A1 &
S T B RN S R B @S ot Sy et ST 8 TR guR & fy R wad g,
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T PUR HRIHA SAofarg IRacs & oy 9gd el Tag Afed 8RN SHD SR IMSUISR ToR
TV T 3R SRR S fen o woifd o) <& 21 330 TRE freris, diegy @ & W 918 WRigA e
B A HY e} e &1 39 AR &l # o1y 9 ® 2| R AW @) ues Ao § s e
H IHYN fHar ST g SR gHD! e & & oy e e (TiuHes) & Arems o oft g9
SAATHE B H FIRIT AT g1

3.27 While submitting view on need to encourage improvement of indigenous varities
of cattles, the representatiove of BAIF has stated as under:-

‘.. ST R AT W I &7 B W WIS A I W 9F T Bl ORRd 8, S Arsfefhd 9 #
TAM B ST g1 B9 <@ 2 fh &) PIg Ywiifed dis Pl aR-aR BT & oy fea & o i
SeR et g0 €, S faftrt are @t dRat ofi STwffard) @t diem ong g8 31 S 9% e &
foy e &1 T B TG IS Bl O IIREs, ST SR deerde @ foy w =it T R =
B fHar 21 IWH W 1 <@ © 6 wRday | uig die 9gd ot ©§ - WS, MR, WA, ORURSR
3R Ye el A Ot Ty € R 98 3181 U < &l Ul ©l g9 il Wl v SMaR ferd €
RepT R B MIfST Wi STANT B AT 3FTel 25-30 ATl § AMUH dR W fHAm & o of o
FoHd gl tRar WA fisd W &F < @ 91d gl O doade SR S9E uRar § areiR iR
SR RAT § oRURSR &ite agd el Il I8 & 9% Yeb VAT wver & Forr wrresr o i &
foIU SrelT | AT WIH HI WITUAT & 81 39 Al 899 22 g S Wi fhy € 8k 399 & 10
G B G I HIGA H g fhr § e 9 o & wde = T S g W a1 ge E
IR, ST B §1S Bl I3 8, U RI DI HAT © ATh O THEE BN Al e A A Bl | IqH
I FolTgHe § Verefaferdt sreel 81t 21 ek 89 62 Ul & 3R Viilfed <fs ad 8 ol 4 SR
AR 1 o god &, N B4 Ui o1 o 21 U SRl W gH arsfefhd 9 # fifen W R
PP SHAHC B Bl

3.28 While elaborating further on the above issue, the representatiove of BAIF has
stated as under:-

‘T TR oo H ARG HS el I Wl ¢l 3T Hl 9 I8 yEe aR W 2l 7 o die Bl
ST HIAT 98 oo 2 s iR Red & IR 3 (U1 @ige Iars 1| i di€ Bl arad §ie H-
FH R s & §U &1 99 1 Q-9R WREC & Yaoilied 8 a1 A1 Sfefom™ &1 9l 3 &9
T e WS a1 BT 2] 39 U 8 ool T o iR R & M ft e U=l
TASIRMRRATS 3R SRR S SRISC & A1 DR 31 30 W & <7 B ATEDHal gl R <%
H e ok R & IR I § 306 FWR BM T8l goTl ol R AU I[aHe 3% e &
THIA A AT 3MMUDT T Fel S, $ER A-IR ATl § $B B B ol & oAb Igel SHd SR
wTeT Wi el off| Me &1 frasiewgs vfwa o fan w1 2, &9 99 fa a9 & @e e @ f6
IE IR US Bl WRE B §, BRE did d 59 e & 8 U gl 398 fH-arR Al @Y
AMTRHAT 8, 39 foIU T WWR HifST @it IR B a1fv| a9 s b & =rer aRifefard =
BT Bl 39h IR JRNNTE e B W@ 2] ST A W W AR B 3y drfe arifefad
Jh TH| S-AMT B Wb, NI WY 96 TP | MR 89 dF-9R Aol B & dl W & I 599

ATl B ST SHPH B Adhdl 2| D! W fiTere 81 w1 =gyl

3.29 On the query of the Committee regarding strategy being envisaged by the
Government to offset negative impact of climate change on milk production of both
cattle and buffaloes due to rise in temperature during 2040-2069 and 2070-2099, the
Department have stated as under:-
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..... Government will have to play important role in upscaling of these
technologies by way of launching different programmes and providing financial
support.Through the Technology Demonstrations through KVKs is providing
timely adversaries on endemic diseases and their control through mass
vaccination, low cost sheltering, fodder production with improved -cultivars,
supplementation of mineral and vitamin mixtures etc., for improved management
of animal health. Proven technologies like supplementation of probiotics, feeding
complete feed, protein supplementation etc., are being demonstrated to
decrease GHG emissions and improve the digestibility and nutrient use efficiency
in livestock...."

Rumen Fermentation as a Source of Greenhouse Gas Emission

3.30 Rumen fermentation is the major source of greenhouse gas emission (60%) in
farm sector. Heat stress due to high temperatures also affects milk production and
reproduction in livestock. Thus the efforts were made to identify unique traits in
indigenous livestock breeds which make them resilient to climate change and utilize this
information in selection and promotion of adapted breeds in different agro-climatic
regions depending on the projected change in climate. Feed manipulation, supplements
and improved shelter can reduced GHG emissions and prevent loss in milk production
from large and small ruminants. When asked about achievement of ICAR to devise
Feed manipulation, supplements and improved shelter to reduce GHG emissions from
large and small ruminants, the Department have stated as under:-

"..Identification of bacteriocin producing strains of lactic acid producing
bacteria,microencapsulation of Bacteriocins, release kinetics of encapsulated
Bacteriocins,lignocellulosic biomass for improving feed utilization, biogeography
of gut microbes, novel approaches for assessing and improving nutrient bio-
availability, supplementation of fortified (with varied levels of antioxidants,
electrolytes and osmolytes) feed, astaxanthin, melatonin, different forms of
complete feed, silage and herbal supplements to reduce etc along with different
types of shelters with low cost and locally available material were developed at
various institutes like NIANP, NDRI, CIRG, CSWRI under NPCC and NICRA
project to reduce GHG emissions from large and small ruminants. Further, the
increase of GHG emissions by Indian livestock was less (74% vs 82% over the
period of 1961 to 2010) than the developing countries and this was due to
creation of awareness, demonstration of field experiments (FLDs),
encouragement provided for growing green fodder, silage making, complete feed
preparation, regulations in manure management and waste disposal.."

3.31 On the above issue, the representative of Ministry of Environment, Forest and
Climate Change have stated as under:-

‘TAY U STy R Y & IR H AT 2, HN F ST TN U 91 WS Rl & 2, G Ferarg
IREdT BT o HROT BlET AT ©, Sl U9 818 141 § el 8, 1 STH S HI I I8 ©
5 A w61 &1 va 97 IO Ui & AeTH ¥ B gl g favd & I 99 Sui # oM g
SRl TR U & A e SAET 8, gAfol] BAR ARaReld HI Sl W Bed N 3o ©, a8
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BB SAST &1 B 59 dd Bl W T | g P S SR dgaeie Wdek g 99d 39 dRg &
HRETOT SR AT DI FaRAT I3 % M AR forg &g f&ar 7 &, dfes I 8e9 19 Heiced de
F TN IARHAT W IR TS GHal 2, ¥ & SAGHal W, TR & @RI TR IHST R TS
FHdl gl P A9 o 396 IR § @ TR 21 39 IR § FHF WA 8, S 9 Foft 38 B

3.32 On the query of the Committee regarding identification of unique traits in
indigenous livestock breeds which make them resilient to climate change, the
Department have stated as under:-

"...Especially the trait like melanin secretion has been identified in some
indigenous cattle for resilience. Increase in the expression of Melanogenesis
pathway (MC1R, MITF, PMEL & TYRP1) genes and heat shock proteins (Hsp
70.1, Hsp 70.2 &Hsp 70.8) after heat stress has been observed in Bosindicus
cattle. Further, a decrease in the expression of pro-apoptotic genes (BAX & BID)
and increase in expression of anti-apoptotic (BCLxI) gene after heat stress was
observed. An increase in the melanin concentration with increase in the
expression of heat shock proteins by the melanocytes provides protection to the
cell under heat stress. Melanin secreted by melanocytes seems to be acting as
antioxidant and providing protection to the skin of Bosindicus cattle under heat
stress...."

3.33 When asked about steps being undertaken to incorporate these traits in high milk
yielding cattle varieties available in the country, the Department have stated as under:-

"...The studies being conducted were on few selected breeds at segregated
locations; hence further in-depth studies on different breeds of animals are
required to incorporate these resilient traits in high milk yielding cattle..."

3.34 When asked about success achieved by the ICAR to devise feed manipulation,
supplements and improved shelter to reduce GHG emissions from large and small
ruminants, the Department have stated as under:-

"Ration balancing, use of ionophores, probiotics, plant secondary metabolites
(Saponins, tannins, terpenoids etc.), organic acids (fumarate, malate), essential
oils, defaunation etc. have been found to reduce GHG (methane) emission to the
extent of 10-15% in dairy animals. Animals selected based on residual feed
intake (RFI) also produce lower methane by 10% and feeding silage is also
advantageous to reduce methane by 8-11%.

ICAR-National Institute of Animal Nutrition and Physiology, Bangalore using
latest livestock population, primary data on methane production potential, feeding
practices and seasonal variability of feed resources in different agro-ecological
regions has already developed the state wise enteric methane emission
database for the Karnataka, Kerala, Tamil Nadu, Andhra Pradesh, Bihar,
Chandigarh, Chattishgarh, Gujarat, Haryana, Himachal Pradesh, Jammu &
Kashmir, Jharkhand, Madhya Pradesh, Maharashtra, Delhi, Punjab, Rajasthan,
Uttar Pradesh and Uttarakhand states. Development of state wise enteric
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methane emission database for the north-east states of the country is in progress
and will be accomplished very shortly.

GHG Amelioration:

o Studies conducted in sheep at National Institute of Animal Nutrition and
Physiology, Bangalore demonstrated that 20-26 % enteric methane reduction
can be achieved by using tanniferous tropical tree leaves of Ficusbenghalensis
(Banyan), Artocarpusheterophyllus (Jack fruit) and Azadirachtaindica (Neem) at
10% level of concentrate or 2.5% of the basal diet (patent filed).

o Another study in cattle at the institute established tamarind seed husk
(Tamarindusindica) as enteric methane ameliorating agent which reduced the
emission by 17% on the inclusion at 5.0% level in straw based diet (patent filed).
Silkworm pupae oil, an un-explored source also revealed 15-20% reduction in
methane production at selected levels in the in vitro studies carried out at the
institute (patent filed). The in vivo evaluation of silkworm pupae oil in cattle and
sheep as methane ameliorating agent is in progress.

o The institute has identified the prominent methane producing methanogen
archaea in cattle & buffaloes using molecular approaches and exploring the
possibilities of developing methane inhibition vaccine using these prominent
methanogen as antigens."

On the query of the Committee regarding unique traits identified in indigenous

livestock breeds which make them resilient to climate change, the Department have
submitted following details:-

"Cattle: An attempt was made to undertake comparative evaluation of Sahiwal
cows (Bos indicus), Karan Fries cows (Cross-bred), Holstein Friesian cows
(Exotic cattle) and Murrah buffaloes (BubalusBubalis) towards heat stress
tolerance. The serum level of three major chaperons (HSP70, HSP90 and
HSP27) was relatively higher in Holstein Friesian and Karan Fries cows.
Similarly, the transcriptional pattern of HSP27, HSP40, HSP60, HSP70 and
HSP90 mRNA was relatively high in PBMCs of Holstein Friesian cows during
peak summer. On the other hand, HSP transcripts in Sahiwal cows showed
minimum change in expression with change in season. The data provides
evidence that Sahiwal cows have better cellular tolerance than exotic,
crossbred cows to summer stress and warrant further research in this area

Further, comparative genome wide transcriptome analysis of PBMCs showed
difference in transcriptome signature of cattle types and buffaloes in response
to summer stress. The analysis revealed several heat responsive genes and
pathways impacted to summer stress. Such study will be helpful in providing
scientific basis that our indigenous cattle breeds have superior tolerance to
heat stress and would be better in combating climatic change.Additionally, the
genes related to heat stress and adaptations are being characterized in
Indian native cattle to find out variations in the coding as well as regulatory
region. The data on these genes will serve as Bosindicus or bubaline specific
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SNPs resource that can be utilized in future for association studies. The
observed sequence variations or INDELs in UTRs or CDS of heat responsive
genes might have vital role to play in differential heat stress response in cattle
and buffaloes.

Goats:Unique traits identified in indigenous goats that makes them resilient to
climate change are:

e o o O

b.
TLR8
C.

Adaptive Trait Markers:

Genetic Markers: Heat Shock Protein 70 (HSP70) and HSP90
Physiological Markers: Respiration rate & Rectal Temperature

Endocrine Markers: HSP70, Cortisol, Tri-iodo-thyronine (T3), Thyroxine
(Ta)

Blood Biochemical Markers: Hemoglobin, Packed Cell Volume, Free fatty
Acid (FFA), Non-Esterified Fatty Acid (NEFA), Super Oxide Dismutase
(SOD) and Glutathione Peroxidase (GPx)

Immunological Trait Markers: Toll-Like-Receptor 3 (TLR3), TLR6 and

Productive Trait Markers: Growth hormone (GH), Growth hormone

Receptor (GHR) and Leptin genes”

On the query of the Committee regardingt steps being undertaken to incorporate
these traits in high milk yielding cattle varieties available in the country, the Department
have stated as under:-

"Efforts are being made to identify more such variations to correlate them with
phenomic data (in relation to thermotolerance traits) in diverse Indian native
livestock species."
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CHAPTER-IV

ASSESSMENT OF FOOD REQUIREMENT VIS-A-VIS FOOD AVAILABILITY

4.1 Vulnerability of Indian agriculture due to vagaries associated with climate change
and low adaptation capacity of majority of Indian farmers poses risk to food security of
the country. Therefore, Planned adaptation is essential to increase the resilience of
agricultural produc/on to climate change. there is need to assess the enormity of
problem and take steps which can put us in a position to face challenges to ensure food
security of the Country. On the query of the Committee regarding projection for
requirement of food grains, pulses, oil seeds, milk, meat, poultry products etc. keeping
in view of future population growth in country, the Department have stated as under:-

"...The exploding population, expanding urbanization and rising incomes have
raised a wide range of important issues linked to national food-security, including
dietary preferences (higher demand for livestock products), consumption of more
processed foods and crowding out of peri-urban agriculture which plays a
significant role in the supply of perishable commodities (FAO, 2012). By 2030,
ICAR-National Institute of Agricultural Economics and Policy Research has
projected food demand of 345 million tonnes (mt), almost 30% higher than in
2011. Demand is projected to be will be 205 mt, for fruits, 261 mt for vegetables,
261 mt for milk, 39 mt for animal products (meat, eggs and fish), 36 mt sugar,
and 28 mt edible-oils. Overall, the demand for these products by 2030 is
estimated to be 2-3 times more than that in 2011.

Further, the population of India is projected to be 1.65 billion by 2050 with
50% people residing in the urban areas. It is projected that by 2050, the calorie
consumption will reach 3000 kcal/cap and the share of animal-based calories will
rise from the current level of 8% to 16%. This will increase the demand for food
grains. In many ways, the Indian diets may slowly come closer to the diets in
developed countries, necessitating production or import of food commodities
(functional and special foods), consumed previously only in Western societies.
Further, urban population being more vulnerable to increase in food prices and
price spikes, it may adversely affect the food security scenario. Food wastages
and losses also constitute an important driver of food demand. The estimates
though vary, the wastages and losses of perishable commodities (fruits,
vegetables, fish, meat and milk) can be put on average in 15-25 per cent range,
while loss of non-perishable commodities may be anywhere between 5-15 per
cent and this puts a considerable pressure on natural resources. By 2050, these
losses are expected to be reduced significantly due to better use of technology
and establishment of value chains.

Food safety is an integral part of food security, because unsafe food has
significant economic costs in terms of health problems as well as cross border
trade, which is hampered by inconsistent/poor food safety standards. The latent
demand for food safety among urban India is set to grow with urbanization and
will also increase acceptability in the export market. There are various projections
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of increase in demand for food commodities in India. According to one scenario
(Kumar, 2015), at 7 per cent growth rate in national GDP, though the demand for
food grains will only grow by about 50 per cent, the rise in demands for fruits,
vegetables and animal products will be more spectacular, the range being 100-
300 per cent (Fig. 1). Achieving such a high productivity will entail increase in
total factor productivity (TFP). One-third of TFP must contribute to the agricultural
growth. The food production density (kcal/lkm2 /day) requirement in most parts of
India will increase from 50,000-100,000 in 2005 to 100,000-500,000 by 2050,
requiring a rise in food grain productivity from 25000/kcal/ha/day to about 46000
kcal/ ha/day (Chaumet et al., 2009).."
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Fig-1 Demand for various food commodities (FD) in 2010 and projections to 2050 at
GDP growth scenarios of 7, 8.75 and 5.25 per cent

4.2 When asked about projection of agriculture and allied sector production in the

country while adjusting effect of climatic changes in coming decades, the Department

have stated as under:-
"..The regional impact of climate change, adaptation and vulnerability of irrigated
wheat (rabi crop), and irrigated and rainfed rice (in Kharif season), maize and
sorghum was assessed using the InfoCrop models. Climate change is projected
to reduce the timely sown irrigated wheat production by about 6% in 2020
scenario from existing values. When late and very late sown wheat also is taken
into consideration, the impacts are projected to be about 18% in 2020, 23% in
2050 and 25% in 2080 scenarios, if no adaptation measures are followed.
However adaptation to climate change by sowing improved varieties and
employing improved input efficiency technologies coupled with application of
additional nitrogen can not only offset the negative impacts, but can also improve
the net yields by about 10% in 2020. However, in 2050 scenario, such
adaptation measures marginally improve yields while in 2080 scenario the wheat
yields are projected to be vulnerable by about 6% in spite of above adaptation
strategy, thus making it necessary to develop input use efficiency technologies
and ‘region specific adverse-climate tolerant varieties’.

On an aggregated scale, the irrigated rice yields are projected to reduce
by 4% in 2020, 7% in 2050 and by 10% in 2080 scenarios. On the other hand,
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rainfed rice yields in India are likely to be reduced by 6% in 2020 scenario, but in
2050 and 2080 scenarios they are projected to decrease only marginally
(<2.5%). Irrigated rice in north-west India, comprising of Haryana and Punjab is
projected to lose more (6-8%) than in other parts of the country (<5%) in 2020
scenario. Yield loss will be more in 2050 scenario in north-west India (15-17%)
while some parts of central India (Maharashtra and Madhya Pradesh) also are
projected to face >5% of yield loss. Adopting improved varieties with improved
input efficiency and providing 25% of additional nitrogen can not only offset the
climate change impacts but also can improve the production by 6-17% in
irrigated conditions and by about 20 to 35% in rainfed condition in future climate
scenarios.

Simulation analysis was also carried out on the impact of climate change
on sorghum and maize crops in India. Irrigated kharif maize is projected to
reduce yields by up to 18% in 2050 and about 23% in 2080 scenarios.
Adaptation strategies such as improved and tolerant variety managed under
improved input efficiency with additional nitrogen fertilizer can enhance the
irrigated maize net production by about 21% in 2020, 10% in 2050 and 4% in
2080 scenarios. Rainfed sorghum yields, on all India scale, are projected to
marginally (2.5%) decline in 2020 scenario while it is projected to decline by
about 8% in 2050 scenario. Adaptation to climate change can not only offset the
negative impacts but also can improve the yields by about 8% in 2020 scenario.

Global climate change may increase production of potato in Punjab,
Haryana and western and central UP by 3.46 to 7.11%, but potato production
may decline by 4-16% over rest of India particularly West Bengal and southern
plateau region. It is primarily the mean minimum temperature during tuber
growing period which affects potato yield. The increase in temperature due to
climate change may decrease harvest index (HI) in large parts of Maharashtra,
parts of Karnataka and Andhra Pradesh. Even though, in the traditional potato
growing belt in the Indo Gangetic plains, the HI may remain more or less the
same but pockets of high HI likely to diminish. Analysis on the stress degree
hours in winter potato growing regions showed that under the baseline scenario,
most of the Indo-Gangetic plains region experienced 1000 to 5000 degree hours
of stress due to a combination of both maximum and minimum temperatures.
However, under climate change scenario (A1F1) the temperature stress
increased further and the area with severe stress (9000 to 13000 degree hours)
is projected to increase significantly in large parts of Maharashtra, Jharkhand,
Odisha and Gujarat. Similarly, pockets with extreme stress (>13000 degree
hours) are projected to increase.

The simulation results indicated that on an average, future climate would
have a positive impact on productivity of rainfed soybean in the country.
Increase in soybean yield in the range of 8-13% under different future climate
scenarios (2030 and 2080) is projected. In case of groundnut, except in the
climate scenario of A1B 2080, which showed a decline of 5% in yield, rest of the
scenarios showed 4-7% increase in rainfed yields as compared to the baseline.
The maximum positive impact of future climate was observed on chickpea, which
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showed an average increase in productivity ranging from 23 to 54%. However, a
large spatial variability for magnitude of change in the productivity is projected.
The simulated rainfed yields of soybean and groundnut showed a strong positive
association with crop season rainfall while that of chickpea yields were
significantly associated with crop season temperature.

Simulation studies using InfoCrop-Coconut model indicated positive effect
of climate change on coconut yields in west coast and parts of Tamil Nadu and
Karnataka and negative effects on nut yield in east coast of India. However, in
the event of reduced availability of irrigation, the beneficial impacts will be less or
negative impacts will be more. On all India basis, results indicate that climate
change positively impacts coconut production in the range of 4.3% in A1B 2030,
1.9 in A1B 2080, 6.8% in A2 2080 scenarios of PRECIS from existing production
levels. The magnitude of impacts (positive or negative) is higher in analysis
based on GCM scenarios, than in analysis based on RCM scenarios. Adaptation
to climate change can increase the yields by 13-19% in different scenarios
thereby increasing the overall production by about 20%.

The field experiments indicated that the short-duration terminal-or early-
heat tolerant wheat varieties can significantly reduce the adverse effects of heat
stress on wheat. Crop diversification can not only reduces the climatic risks but
also improves the farm income. Rice cultivars such as Swarna-sub are suitable
for water logging conditions. In north-eastern region, short duration rice varieties
like VivekDhan 82 was found suitable for late transplanting up to mid-August. In-
situ soil moisture conservation, zero tillage with mulching, crop residue
management reduces the risk of crop failure especially during dry season. Field
experiments aimed at identifying genetic resources for tolerance to line EC
538828 for possessing high yield potential (3000 kg/ha) and tolerance to multiple
abiotic stresses such drought, high temperature and low solar radiation. In onion,
planting in raised beds can reduce the damage due to heavy rainfall events. In
plantation crops such as coconut, soil moisture conservation methods such as
mulching in palm basins, drip irrigation, coir pith burial in basin/trenches are
found not only to improve the water use efficiency but also to protect the palms
from droughts/prolonged dry spells.."

On the above issue, the CRIDA has submitted as under:-

"..The projected domestic demand for different crop groups shows that rice and
wheat may be surplus whereas other cereals will be in acute shortage. Out of 59
million tonnes shortfall, most of the produce will constitute maize which would go
for animal/poultry feed. Also, the deficit would be primarily for oilseeds, fruits,
vegetables and pulses. Hence, the challenge would be to enhance productivity
levels of these crops by promoting breeding programs and dryland horticulture.
Further, as rice and wheat are going to be surplus, we need to follow a two-
pronged strategy i.e. to increase their productivity by bridging the yield gaps and
thus shifting some of the area under these crops to other cereals and vegetables
through integrated farming systems approach which will optimize the use of
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natural resources. Currently, there is an imbalance between natural resources
endowment and cropping patterns in the country. It is an irony that areas with
less rainfall are net exporters of agricultural produce to areas with sufficient
rainfall and untapped groundwater potential. A study on water footprint analysis
and the trade of agricultural commodities especially for rice and wheat indicates
that eastern India is a net importer from North India. The projected changes in
crop yields (%) at maximum changes in temperature and rainfall by 2035, 2065
and 2100 are presented as below:-

Projected changes in crop yields (%) at maximum changes in temperature and
rainfall by 2035, 2065 and 2100*

Crop 2035 2065 2100

Rainy season

Rice -7.1 -11.5 -15.4
Maize -1.2 -3.7 -4.2
Sorghum -3.3 -5.3 =71
Pigeonpea -10.1 -17.7 -23.3
Groundnut -5.6 -8.6 -11.8

Winter season

Wheat -8.3 -15.4 -22.0
Barley -2.5 4.7 -6.8
Chickpea -10.0 -18.6 -26.2
Rapeseed-mustard 0.3 0.7 0.5

*Maximum changes in temperature and rainfall are 1.3 %and 7% by 2035, 2.5(7and 26% by 2065
and 3.5(1and 27% by 2100, respectively (Source: Adapted from Birthal et al., 2014)"

44  On the query of the Committee regarding preparedness of the country to meet
the future requirement of food in the country, the Department have stated as under:-

"..The fulfilment of future requirement of food in the country can be assessed by
examining the gap between projected demand and supply under specified
scenarios. The existing literature suggests that under the normal rainfall situation,
food supply shall be sufficient to meet the food demand in the next 20 to 30
years. Although few food commodities like pulses and oilseeds may face deficit
in next few years due to supply-side constraints. The total food grain demand is
estimated to be 291 Mt by 2025 and 377 Mt by 2050, whereas the total
production is estimated to be 292 Mt by 2025 and 385 Mt by 2050, which is 2.0%
more than the demand. However, production deficits are projected for other
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cereals, oilseeds, and pulses. The projected deficit is 33% by 2025 and 43% by
2050 for other cereals, while 3% by 2025 and 7% by 2050 for pulses. The rainfed
crop yields are expected to increase to 1.8 t/ha in 2030 and 2.0 t/ha in 2050. The
irrigated cereal yields are projected to increase from 3.5 to 4.6 t/ha during the
same period. The cereal production in India is thus projected to increase by 0.9%
per year between 1999-2001 and 2050, and is expected to exceed the demand
by 2050 even if the projected growth is about 0.9% per year.."

When asked about policy/vision/planning of Government to ensure food security

in the country in coming decades, the Department have stated as under:-

"...Food Security is the ability to assure timely, reliable and nutritionally adequate
supply of food to total population on a long term basis. And, food availability is a
necessary condition for food security. India is more or less self sufficient in
cereals but deficit in pulses and oilseeds. Due to changes in consumption
patterns, demand for fruits, vegetables, dairy, meat, poultry, and fisheries has
been increasing. There is need to increase crop diversification and improve allied
activities. However, access to food is still a big challenge for many people in the
country. India's poor population amounts to more than 300 million people, with
almost 30 percent of India's rural population living in poverty. The access to food
can be increased through employment due to growth in labour intensive sectors
and/or through social protection programmes. The malnutrition problem is much
broader than that of access to food. The South Asian Enigma (levels of
malnutrition in Asia are higher than in Africa) is well known. India has malnutrition
levels almost the levels double those of many countries in Africa. This problem
needs a multi-disciplinary approach covering diet diversification including
micronutrients, women’s empowerment, education, health, safe drinking water,
sanitation, and hygiene. India has government programmes such as TPDS
including AAY, nutrition programmes like mid-day meals, and ICDS to improve
food and nutrition security. NREGS and self employment programmes can also
increase access to food and nutrition.

Therefore, Indian Government has always accorded high priority to ensure
food security for its citizens and launched a Food Security Mission during 2007.
The mission aims to increase production of rice, wheat and pulses through area
expansion and productivity enhancement in sustainable manner in identified
districts of the country; restoring soil fertility and productivity at individual farm
level; creation of employment opportunities; and enhancing farm level economy
(i.e. farm profits) to restore confidence among farmers. Accordingly, new targets
of additional production of food grains of 25 million tons food grains comprising
10 million tons rice, 8 million tons wheat, 4 million tons pulses and 3 million tons
of coarse cereals was set by the end of 12th Five Year Plan. Further, in coming
decades the government aims to ensure food security in the nation through
implementing National Food Security Act 2013 by undertaking price support
operations through efficient procurement of food crops, strengthening public
distributions systems, increasing crop production and productivity, and enhancing
resilience of Indian agriculture to climate changeand climate
vulnerability through strategic research and technology demonstration. To meet
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the requirement of food commodities, particularly pulses and oilseeds, trade
related measures are also undertaken by the government besides the ongoing
efforts to improve the production within the country. All these programmes aim at
increasing the production of food grains in the country. The government is
supporting the ICAR by funding the NICRA project with the aim of developing
technologies that help minimize the adverse impacts of climate change. The
government is also adjusting the trade policies and domestic marketing policies
keeping in view the food security. All these efforts should continue in future while
taking into consideration emerging issues that have a bearing on food security.."

46 On the query of the Committee regarding consideration of effect of climatic
changes associated with global warming has been taken in to account while planning of
Government to ensure food security in the country in coming decades, the Department
have stated as under:-

"..Recognising that climate change is a global challenge, government is
implementing National Action Plan for Climate Change (NAPCC) to identify
measures and steps to advance India’s development and climate change related
objectives of adoption and mitigation. In addition, for ensuring food security in the
country, National Mission for Sustainable Agriculture (NMSA) was initiated with
the aims to devise strategies to make Indian agriculture more resilient to climate
change. It would identify and develop new varieties of crops and alternative
cropping patterns, capable of withstanding extremes of weather, long dry spells,
flooding and variable moisture availability. Besides, climate resilient interventions
have been embedded and mainstreamed into Missions/Programmes/Schemes of
Department of Agriculture & Farmers Welfare (DAC & FW). The emphasis is also
being given on integration and convergence of integrate traditional knowledge,
information technology, geospatial technologies and biotechnology. New credit
and insurance mechanisms are being devised to facilitate adoption of desired
practices.."

R&D on Alternative Food Sources for Future

4.7  Climatic fluctuation is considered to affect production of major food crops such as
Wheat and paddy which are staple diet for majority of Indian population. Keeping in
view of these factors, it is important to take steps to identify and develop some
alternative food sources which can withstand climatic variability and hence can be
utilized as staple diet of vast population of our country. Coarse grains such Millets,
Jackfruit, tuber crops are some of the agriculture produce which are considered to be
future crops which being rich in nutritional values and essential minerals can also
withstand climatic fluctuation associated with global warming. When asked about policy
in place to identify crops of future which can withstand climatic fluctuation associated
with global warming and can help to ensure food security in the country, the Department
have stated as under:-
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".. Presently, rice and wheat are the major staple food for the large masses of the
country and are important component of Government’s food basket to ensure
national food security. However with changing climate, production of rice and
wheat is projected to reduce in many parts of the country and may also become
unsustainable traditional regions. It may disturb the food security of the nation.
Further, the increasing population, depleting agricultural land, deteriorating
environment, water shortage and demand for quality food are going to be the
vital issues in coming decades, and it is important to timely diversify agricultural
activities to meet these challenges. Government is fully aware of the status and
thus promoting cultivation and value addition in more efficient, climate resilient,
short duration C4 crops viz. maize, pearl millet, sorghum and finger millets in
suitable regions. In addition, ICAR through its network programmes on small
millets (AICRP on Small Millets), future crops (AICRN on Potential Crops),
legumes (AINP on Arid Legumes) is continuously engaged in conservation of
germplasms; breeding short duration, tolerant and climate resilient varieties;
developing suitable location specific package of practices for potential future
crops; and disseminating production and value addition technologies to the
stakeholders.

In addition, secondary agriculture is going to play a pivotal role in
changing agricultural scenario for the supply of the health food besides the food
security. And mushroom fits very well in this category. Our country can emerge
as a major player in mushroom production utilizing available abundant
agricultural residues. India produces around 700 million tonnes crop residues, a
good proportion of that can profitably be utilized for mushroom cultivation.
Currently, we are using only 0.03% of these residues for producing around 1.2
lakh tonnes of mushrooms. Further, mushroom being an indoor crop, utilizes
vertical space and requires only 25-30 litre water for production of one kg
mushroom, thus offering a solution to shrinking agricultural land and water. The
modern technologies like bioinformatics, proteomics, functional genomics, etc.,
will help us in cataloguing, understanding and exploiting our genetic resources.."

4.8 On the query of the Committee about efforts being made by the ICAR to
identified crops or food source which can emerge as wonder crops of future, the
Department have stated as under:-

"..ICAR is continuously working on conservation of bio-resources including land
races and wild species of potential source of food and nutrition under emerging
changes in population, lifestyle, food habits and climate; identifying suitable
genotypes for cultivation in different regions; and standardize package of
practice. Thus, ICAR is giving priorities to small millet crops viz. foxtail millet,
kodo millet, proso millet, little millets, and barnyard millets through All India
Coordinated Research Project on Small Millets. These crops have potential to
withstand the vagaries of climate and ensure the food and nutritional security in
future. Further, the council is also putting efforts on other minor but potential
crops through All India Coordinated Research Network on Potential Crops with
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4.9

objectives to find out new plant resources for food, fodder, fuel, energy and
industrial uses; identify superior genotypes for cultivation in different regions; and
standardize package of practice. The important crops includes pseudocereals
viz. Grain amaranth (Amaranthus spp.), Buckwheat (Fagopyrum spp.),
Chenopodium (Chenopodium spp.), Job’s tear (Coix lacryma-jobi); food
legumes/pulses viz. Rice bean (Vigna umbellata), Adzuki bean (Vigna
angularis), Faba bean (Vicia faba), winged bean (Psophocarpus tetragonolobus);
oilseeds viz. Perilla (Perilla frutescens), Paradise tree (Simarouba glauca);
vegetables viz. Kankoda (Momordica dioica), winged bean (Psophocarpus
tetragonolobus); fodder crops viz. Amaranth (Amaranthus spp.), Salt bush
(Atriplex spp.), fodder tree species; and energy and industrial plants viz.
Jojoba (Simmondsia chinensis), Guayule (Parthenium argentatum), Jatropha
(Jatropha curcas), Tumba (Citrullus colocynthis), Paradise Tree (Siimarouba
glauca) and Perilla (Perilla frutescens).

Mushroom cultivation recycles agro-residues, much of which is otherwise
burnt in the field. With rapid urbanization and increased production of agro-
residues along with increased food production, there will be a need to radically
change the way we look at agriculture. High-tech agriculture including
mechanized mushroom cultivation under controlled conditions is going to gain
importance in coming decades. Mushroom production in the world has increased
rapidly in the last few decades and the trend is likely to pickup in our country as
well.

From aquaculture perspective, air breathing fishes are useful resource
under changing climate. In this direction, NBFGR has undertaken work on bio-
prospecting of genes and alleles for abiotic stress tolerance in Clarias mangur
and air breathing fish.

Furthermore, ICAR is putting sincere efforts for in situ and ex situ
conservation, characterization and evaluation of non-descriptive bovine
population of the country as a future source for food and nutritional security of the
country besides ongoing breed improvement and management programme."

On the query of the Committee about participation of ICAR in international

project or alliance which is engaged in identifying and popularizing alternative crops of
future, the Department have stated as under:-

"..ICAR through its ongoing programmes/projects/schemes at NBPGR New
Delhi, NBAGR Hisar, NBFGR Lucknow, NBAIM Mau and other ICAR institutes is
continuously participating in international project or alliances of CGAIR, FAO,
SAC to share genotypes, breed or species for use in national crop/breed
improvement programmes. The shared materials are maintained and preserved
at respective national repositories in the country.

Furthermore, in order to provide the best planting materials available in
the world to the Indian farmer and to increase productivity, farm incomes and
export earnings, New Policy on Seed Development, 1988 has been formulated.
Import of seeds and planting materials are governed by New Policy on Seed

54



Development, 1988. The provisions regarding import of seeds and planting
material are:

e import of seeds/tubers/bulbs/cuttings/saplings of vegetables, flowers and
fruits is allowed without a licence in accordance with import permit granted
under Plant Quarantine Order, 2003 (PQ Order).

e Import of seeds, planting materials and living plants by ICAR, etc. is allowed
without a licence in accordance with conditions specified by the Ministry of
Agriculture & Farmers Welfare, Government of India;

e Import of seeds/tubers of potato, garlic, fennel, coriander, cumin, etc. is
allowed in accordance with import permit granted under PQ Order, 2003 and
amendments made their under.

e Import of seeds of rye, barley, oat, maize, millet, jowar, bajra, ragi, other
cereals, soybean, groundnut, linseed, palmnut, cotton, castor, sesamum,
mustard, safflower, clover, jojoba, etc. is allowed without licence subject to
the New Policy on Seed Development, 1988 and in accordance with import
permit granted under PQ Order, 2003. A small quantity of seeds sought to be
imported would be given to ICAR, or farms accredited by ICAR, for trial and
evaluation for one crop season. On receipt of applications for commercial
import, DAC would consider the trial/evaluation report on the performance of
the seed and their resistance to seed/soil borne diseases. All importers have
to make available a small specified quantity of the imported seeds to the
ICAR at cost price for testing/accession to the gene bank of NBPGR.

e The Department of Agriculture and Cooperation has revised the New Policy
on Seed Development 1988 on 27.6.2011 to allow import of specified quantity
of seeds of wheat and paddy initially for trial and evaluation purpose. Based
on the results of trial for one crop season, the company may be allowed to
import seeds of wheat and paddy for a period not exceeding two years
subject to the conditions stipulated in the revised New Policy of Seed
Development 1988.."

Farming and Consumption of Coarse Grains

4.10 When asked about policy to encourage farming and consumption of Coarse

grains and other underutilized crops in the country , the Department have stated as

under:-
"..There exists a vast untapped potential of coarse grains, underutilized crops to
meet food, fodder, fibre and fuel requirement of increasing population under
changing needs and climate and support the National Food Security Mission in
future. The potential available in different agroclimatic zones for the various
small millets based cropping systems makes it evident that there is still
large potential available in presently recommended technology, and could be
bridged through the appropriate development strategies. Technological
dissemination and development strategies should focus on specific technology
package for different farming situations, and intensive extension education on the
package. Rainfed farming production technologies, particularly water
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management and usage, greater coverage under improved -cultivars, efficient
water use, integrated nutrient and pest management and good crop
husbandry can result in a rapid progress in small millets productivity,
provided appropriate guidelines are formulated and implemented for
comprehensive development of these crops in harmony with other
components of cropping systems. Therefore, AICRP on Small Millets, AICRN
on Potential Crops, AINP on Arid Legumes, AICRP on Farming System are
continuously engaged in identification of suitable crop varieties, cropping
systems, farming technologies and post harvest management.

In addition, ICAR popularising several ready-to-cook and ready-to-eat
health foods based on coarse grains which have been developed under the NAIP
project. The technology for manufacturing them has either been passed on to
prospective enterprises for commercial production or is available for that
purpose. Multi-grain chapattis made of a mixture of sorghum, wheat and soybean
flours is one example. A bakery unit has already started producing such chapattis
for sale in the market. The flour mixture is also modifiable to include bajra, ragi,
maize or barley for greater health benefits.."

Land Resource Inventory

4.11 The knowledge on land recourses is prerequisite to mitigate the effect of climate
change on sustainable development basis. knowledge of site specific land resource
data within each agro-ecological sub-regions is required to generate situation specific
recommendation. ICAR project on land resource inventory on 1: 10000 scale is very
helpful to provide site specific information needed for farm/village level planning. The
project is currently being undertaken 60 blocks each representing agro-ecological sub-
region of the Country. The Department of Agricultural Research and Education in the
submission before the Committee has stated that they need collaboration with State
Government for funds, manpower and other infrastructure, if they have plan to generate
land resource inventory of whole Country. In this regard, the DARE has also signed
MoUs with States like Gujarat, Karnataka, Meghalaya and Telangana. When asked
about utility of land resource inventory for mitigating the effect of climate change on
sustainable development basis in the country, the Department have stated as under:-

"...Land resource inventory (LRI) on 1:10000 scaleinvolves systematic survey of
soils and collection of other collateral data needed for scientific land use planning
in GIS environment. The detailed database generated at farm level will be the
basis of prioritizing, initiating and executing any land-based developmental
activities. In LRI, high resolution remote sensing data, digital elevation model
(DEM) and digital terrain model (DTM) using Geographic Information System
(GIS) provides new dimensions to the soil survey programme. DEM is capable of
providing very precise and quantified information on degree, length and curvature
of slope which are much needed information for execution of soil conservation
programme, irrigation planning and precision agriculture. Data on degree, length
and curvature of slope together with contours and drainage lines are very
important to quantify the water harvesting potential under rainfed agriculture. The
database will help to develop situation specific recommendations consisting of
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right land use and best combination of agro-techniques for a well-defined set of
soil and site characteristics. The recent study suggests that a well-developed
LUP is capable to address the issues related to climate change like arresting
land degradation, increasing carbon sequestration, reducing CO, emission and
finally ensuring food security...."

4.12 When asked about the status of the project on Land Resource Inventory as on
date, the Department have submitted following details:-

"As of today, the following LRI blocks have been completed by preparing base
and soil maps

Region Number of blocks completed*
Southern 17
Western 5
Central 3
Eastern 17
Northern 6
North-East 6
Total 54

* With the generation of soil and thematic maps"

4.13 On the query of the Committee regarding MoU signed with State Governments
for funds, manpower and other infrastructure under the project apart from Gujarat,
Karnataka, Meghalaya and Telangana, the Department have stated as under:-

"..Apart from Gujarat, Karnataka, Meghalaya and Telangana states, Govt. of Goa
has signed MoU with ICAR-NBSS&LUP and involves in the LRI programme of
the state as the funding agency.."

4.14 On the query of the Committee regarding details of financial, infrastructure and
manpower support required by the ICAR for successful completion of project, the
Department have stated as under:-

"..The details of financial, infrastructure and manpower support required by the
ICAR for successful completion of project is given below:

i. Financial requirement:
.No. Description of the items Cost (% in lakhs)

S

1. Laboratory/ field equipment and lab facilities 3004.50

2. Geographical Information System 1286.25

3. Contingencies for Field Work 38000.80

4. Others 15725.00

5. Development of Geo-portal on soils 5050.00
Total — (A) 49341.55
Unforeseen expenses @ 5% of the cost (B) 2467.08
Total (A + B) 51808.63

ii. Infrastructure requirement:
Laboratory and field equipment, Remote sensing equipment and satellite
datasets, GIS software, Computers for soil geoportal development
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iii. Manpower:

Category Requirement
Scientist 25
Technical 33
Administrative 21
Supporting 27

* Besides the above strength, 56 (YP1 + YP2) contractual workers are required
to complete the LRI project.”
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CHAPTER-V
NATURAL RESOURCE MANAGEMENT

5.1 Land is a vital natural resource, both for the survival and prosperity of humanity
and maintenance of all terrestrial ecosystems. The limits of land resources are finite
whereas human demands on them are ever increasing. Fertile land in rural areas
becomes scarcer due to population growth, pollution, erosion and desertification, effects
of climate change, urbanization, etc. The increasing demands put pressure on land
resources leading to decline in crop production and degradation in land quality.
Arresting land degradation, mitigating and adapting to climate change, protecting
biodiversity, that aim at ensuring food security are just a few of the many challenges
developing countries are currently facing. Land use planning is one of the tools that can
help to meet them as it focuses on negotiating future land and resource uses by
stakeholders. The sustainable food production is further constrained by ill effects of
projected climate change. In 2050, it is estimated that maximum and minimum
temperature will go up by 2.40 C and 40 C, respectively. Southern peninsula, northwest
India and the southern parts of Punjab, Haryana and Bihar will be the severely affected
due to the rise of minimum temperature. Apart from this, large shift in monsoon months,
reduction in number of rainy days, increase in rain intensity and high frequency of
cyclone would further aggravate the problems of agrarians. Management of soil, water
and biodiversity have scope both in adaptation and mitigation. Natural resources
management strategy to cope with the climate change includes (i) Building soil carbon
and enhancing water holding capacity to enhance resilience of soil towards climate
variability, (ii) assessing the potential of resource conservation technologies (RCTs),
water harvesting, water saving irrigation methods, flood control, improved drainage, etc.
in adaptation and mitigation; and (iii) enhancing carbon sequestration by quantifying and
promoting agro forestry on degraded lands.When asked about the views of the
Government of India for devising Natural resources management strategy to cope with
the climate changes in the country on above-mentioned sectors, the Department have
stated as under:-

i.  "Under NICRA (National Innovations on Climate Resilient Agriculture) project
ICAR-IISWC is carrying out studies to address basin level hydrological and
sediment flux using hydrological models. Assessing the effect of climate
change on water regime, sediment dynamics, and water quality in some
regional sub-basins representing different agro-ecological regions of the
country is being done. Subsequently a climate change vulnerability of various
sub-basins (operational size watersheds) will be done with adaptation
strategies and best management practices (BMPs) pertinent to soil and water
conservation technologies in those operational size watersheds to overcome
the adverse impact of climate change on runoff, soil loss and to evolve and
strengthen design criteria of soil water conservation structures to cope with
contingent climatic extremes.

ii. Research project mode to establish erosion productivity relationship to
address the dynamics of soil carbon change due to land use change in
present and contingent climate change scenario and to evaluate resilience of
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various restorative management practices towards offsetting future changing
climate.

Soil Health Management

5.2

Water holding capacity of the soil determines the capability of soil to supply water

to plants. If the soil water holding capacity is low, the ability of the soil to supply
necessary water to plant is limited even in high rainfall areas.When asked about the
Impact of global warming on soil heath, the DARE has submitted as under:

5.3

"..Many soil properties such as organic C, N mineralisation, soil respiration,
microbial biodiversity and biomass are sensitive to temperature and moisture
conditions. Global warming and reduced availability of water is expected to
increase the rate of decomposition of soil organic carbon and thereby resulting
loss of carbon to atmosphere. Gradually, the loss of soil organic carbon may
eventually reduce nutrient and moisture holding capacity of soil, degrade physical
and structural stability, hamper water and air movement in soil and ultimately soil
quality.."

On the query of the Committee regarding any study by the ICAR to assess

impact of increasing temperature on soil health in the country, the DARE has submitted
as under:

5.4

"..Studies were conducted at ICAR-IISS Bhopal to assess the impact of
environmental parameters (temperature and moisture content) on Methane (CHj,
and CO; emission. Farm yard manure (FYM) exhibited maximum CH, oxidation
at 35°C, while CO, emission was maximum at 25°C in macro-aggregates, 35°C
in  micro-aggregates and 45°C in mineral associates. The soil Carbon
mineralisation rate was significantly influenced by temperature besides source
and type of the substrate applied on the soil. In addition, the modelling studies
revealed that the soil carbon sequestration rate is the function of rainfall,
temperature, soil carbon content, soil texture, net primary productivity and C: N
ratio of residue.."

On the query of the Committee regarding any study to assess the status of

organic carbon content and water holding capacity of soil in different parts of the
country, the DARE has submitted as under:

"..ICAR through its institutes is regularly assessing the status of organic carbon
content and water holding capacity of soils in different parts of the country.
AICRP on Long Term Fertility Experiments through its network of centres across
the country regularly assess the status of organic carbon content and water
holding capacity of the soils. In addition, ICAR-NBSS&LUP Nagpur has already
generated the soil resource inventory of the country at 1:1 million scale and of
different states at 1:250000 scale under its project on Soil Resource Mapping.
The soil resource inventory includes soil organic carbon status and water holding
capacity for dominant and sub-dominant soils of each mapping unit. The
information is well documented in “Soil Resource Mapping Reports of various
states for prospective land use planning” by ICAR-NBSS&LUP Nagpur. Further,
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NBSS&LUP is presently engaged to survey different parts of the country at
1:10000 scale to generate detailed soil inventories under ongoing project, land
Resource Inventory for Agricultural Land use and development of National Portal
on Soil.The soil depth adjusted water holding capacity at district level is shown
below:-

IND A
Available Water Holding Capacity of Soil

5.5 When asked the reasons for deterioration of quality of soil in the country and
ways for its improvement, the DARE has submitted as under:

"..Soil quality is the function of land physiography, type of parent material,
weather conditions, land use and land cover status, anthropogenic agricultural
acidities practices in an agro-ecosystem. There is very delicate balance among
various attributes of soil quality and any deviation from optimum leads to
deterioration in soil quality. For example, adoption of non-sustainable cropping
system, imbalance use of fertilizers, and faulty agricultural practices may leads to
soil degradation, soil erosion, salinity, water logging etc. However, a systematic
technological intervention could leads to improvement of soil quality. Some of the
options includes:

e Soil conservation to reduce erosion, maintaining soil organic matter, and

enhance water and nutrient bioavailability.

e Cultivation of crop species, genotypes and cropping systems that make
optimal use of soil resources for food production while conserving soil fertility.

e Employing conservation agricultural practices i.e. no-tillage, reduced or
minimum tillage with residues retained at the surface as surface cover.

e Employing various morphological (e.g. altered root: shoot ratio), physiological
(e.g. improved nutrient uptake efficiency of root) and biochemical (e.g.

61



5.6

secretion of nutrient solubilizing and mobilizing rhizo-chemicals) adjustments
in crop rhizosphere.

e Integrated application of fertilisers, organic manures and bio-fertilisers to
different crops and cropping systems in agriculture.

e Besides being a measure of climate change mitigation, carbon sequestration
is also important for improving organic carbon status and hence quality of soll
in a long term. Thus it improves soil health.."

On the query of the Committee regarding efforts being taken by the Government

for soil health management to enhance resilience of soil towards climate variability in
India, the Department have stated as under:-

5.7

"...With a view to conserve top soil and to prevent soil erosion, Government of
India, Ministry of Agriculture is implementing various watershed programmes,
namely; National Watershed Development Project for Rainfed Areas (NWDPRA),
Soil Conservation in the Catchments of River Valley Project and Flood Prone
River (RVP&FPR) and Reclamation and Development of Alkali & Acid Soils
(RADAS) across the country. Ministry of Rural Development is also implementing
Integrated Watershed Management Programme (IWMP) for restoring ecological
balance by harnessing, conserving and developing degraded lands in the
country. The soil and water conservation works including the construction of
check dams are undertaken under various Centrally Sponsored Schemes such
as National Afforestation Programme (NAP), Mahatma Gandhi National Rural
Employment Guarantee Scheme (MGNREGS), Integrated Watershed
Management Programme (IWMP). IWMP has now been subsumed under
Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) and PMKSY (Watershed
Development) aims effective management of runoff water and improved soil &
moisture conservation activities such as ridge area treatment, drainage line
treatment, rain water harvesting, in-situ moisture conservation and other allied
activities on watershed basis. The Government is implementing location specific
Bio-engineering technologies including water harvesting as well as increase in-
situ water storage measures developed by Central Soil and Water Conservation
Research and Training Institute, Dehradun through different integrated
watershed management programmes run by various agencies. The institute also
organized regular training courses for field functionaries and farmers in this
regard. With aim to reduce siltation in the reservoirs, various Soil & Water
Conservation activities are being implemented under catchment area treatment
measures for direct draining areas which is in built programme of irrigation
projects.."

On the issue of soil health, the representative of DARE has stated as under:-

‘. JATTHe g ¥ B 9gd Tl B W 2T DD g ol gl THD! O TRE B T B
21 TP DDA o, S BF Wigd Biciac! alad o, a3l [hividd g, hividhd dle Waer, dTex
U T 3R AR O Weidcs 8, dRTdINIdhe 3| I8 hilce] Toides ol 3N <&d © fb
3MSTael B4 &1 ferar g1 This is an indicator as to how your biological health of the
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5.8

soil has been degraded. @& TG Tl T FaWN ST AT WMsd H ANTH HRAR
STeiil | &H-41 RTfe A9k & ST A1 9gd WfdAfoad 8 7| 8 |G ARl BiTdd Bicarsor
B Ted ©1 39 FWR & 9gd oo 21 The soil should be physically and biologically fit
so that S99 SR ST 3 BicAoR & € a8 R of J&dl gl 3R i@t diw &, a1 3mus
e fpaer Y WM W@ Q3T AL o UTUN | 3R Rt gel SId BN Al FellgAC Ao @l
e il 39 IR HH TSl

Further elaborating on above issue, the representative of DARE has stated as

under:-

5.9

AT & A 3o, D ARAAY & ol o gRS, W-IRS A9 §, g U TRIeR
fSar R 38T YR & I ST 8, I 9 AT R - e § STearg gRacd &1 99Td
TSdl S &l 2] gHH Uge ywE fedt & @R W SR Bar gl WA & ASE g |
STet g1 SR g @ Wt BT qIAl § B S W@ R, A Ihg D BRO SAEHT W YHE TS @ B,
<IfepT 31 <ol & i B1ee 1 <l 81 /&M 8, 98 9gd (a1 b [quy & el ¥ Sififed Hreq
B TR B 9 T T 2l e & iR Hife HEd U vl uere § Sl Siefarg aRkddd 9
et @1 91d SR 39 AR RIfISoIe &1 991d R FohdT B 3R &xal &l olfhd §9T & Told 8x
S Hfdedsl WA BRd 8, S WE BT SWHATA BN ©, AT T B ST B 8, SHAD
A JAMITH HIET BT Sl &R0T 8 @ &, I9d HRU e & diHl @R - I, Wiids iR
SIfdes TR - TR ST -1 YHTE TS @ 2| IS oIy MSHIYIR 7 B ddb-idi &l faerd fhar 2
e sravae ST o g9, Wieyg RSwM, dode tiidesr, e Ao fed § aifig
M BT BT VS BRA B! 91 bl ol .

When asked to explain problem of soil degradation and efforts being taken by the

government for restoring soil health, the representative of DARE has stated as under;-

"RAAY § T 141 Ao tdewR S @ Ry dice stdaes, dfafd ik @ifsfid fremax
7 Tfer gaeaR 21 59 7 AfeR gdear o R wRd WRaR 7 Uoe 9 arat d§ o Sdoee &
AW Ty g, RIoes cordionl § 9gd 9 S, o |1g 3 fIfeRm gaeiR SN &R g
B WIS B g9 N 21 39 YUR & SRA 0w fram & 9 Gebe T &1 Sl [GRH
JIR 3T, T8 SHIA & <i1d =l TAT| SId I AT 1 g8, a0 19 T a9 IR DI SHA S
Tl IR B THA AP B TG, AT I D Fod BT PB U Ui S @ fSorelt i
PR A A A F AET IoET YH B QAT 98 AISTH Fobe aralt Ui R SHA & FOR 317 @ B
I S off, I ST Fehe & U 9 SRATE & ¥ a8 R 9 & @1 9l 21 I8 q&
Igd GABR A T X § O FAarg URadT & RO Bl gl g iR TR O § 3R Wigel arel
U B R of AW ol WAl B &F H U9 gl R A &1 Aderted wew@yyl ad gl S9e oy
UIGAUHY & AT ARGR D AoH] 2| S Tl A 19 & fofg ™ & St e
TATS T, ST® AThd Hl HIHI FTHIN TR Ww ¢l 39 oy AR I Sedhee & iR dM o 1
2l

AR fIER &1 $o 9, 1ffed dd ik R $%e BIe 31k oS98 Ixed de # tfie |iaed @t
SAT B oF1 /o 20 fAfos gaear 71 89 20 ffer gaesR # S ol e § S ¥
AT 3T FQTY 37291 TG ol &, olfch ol Ui |1¢ Uid 9 -1 &, 9I¢ 9K iR 91¢ uid &
g iga B IARHAT W 3D ARG & DR J91G TSal ] gag F S99 831 § a9 S HRID
B ol 21 I8 99 Bl § o9 BIe|io 3MF Bl hAAey AfRaHH BT € 3R SR SN WHY a=aTd
g TS a1 98 RIS @1 3R gerdr 1 dgf @1 ofdrm, AfHRRM aeR gdr S g SR,
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UG 3R BTSg/o $dheal B & HRY g8 RIS 3R Jadl &l STl gdi &3l § qRM |q9g
B g B T P W Se o Wefaefadt e off, 98 98 "ca) BH 8 TS ¥, el g ol
TS RIS I8 &, ST HRU ASfAefadt oIt Ml 9§ 8 2 PR &9 R dRIS) o, ar ot
ITH! IARHAT HH 81 W 2l T8 W Sy IRac & HROT 81 I 2| HI AN T S g F qr
&1 R 30 T B 3SR B @7 2] Sl &R STl &7 KA1 31w Ut & 3R BT & a1 33T Ul
) gRIT B 9T g1 S99 Ul Bl SUAIRT, Sanfeddr Sa-t el %8 urel e g anfev ] a8 oY
STefarg, gRads & &R & &l gl

Agro-forestry

5.10 Agro Forestry is considered one of the major methods which can help to mitigate
effect of Green House Gases (GHGs) and reduce effect of global warming. When asked
to explain Policy of Government on promotion of agroforestry in the country, the
Department have stated as under:-
"..Agroforestry is significantly contributing in conservation of natural resources,
diversification of landuse and farming systems to meet the demands of fuel,
fodder, timber, and thus promoting economic transformation of farmers. Land
being a limited resource, farm area cannot be expanded, but efficiency of farm
could realistically be improved by integrating tree growing as agroforestry.
Moreover, planting trees outside the forest in the form of agroforestry/farm-
forestry is only the answer to meet the goal as required by the National Forest
Policy of increasing vegetation cover to 33% from the present level of 24.01%
(FSI, 2013). Thus, the Government of India pronounced National Agroforestry
Policy during 2014 with the following objectives:

e Encourage and expand tree plantation in complementarity and integrated
manner with crops and livestock to improve productivity, employment, income
and livelihoods of rural households, especially the small holder farmers.

e Protect and stabilize ecosystems and promote resilient cropping and farming
systems to minimize the risk during extreme climatic events.

e Meet the raw material requirements of wood based industries and reduce
import of wood and wood products to save foreign exchange.

e Supplement the availability of agroforestry products (AFPs) such as the fuel-
wood, fodder, non-timber forest produce and small timber of the rural and
tribal populations, thereby reducing the pressure on existing forests.

e Complement achieving the target of increasing forest/tree cover to promote
ecological stability especially in the vulnerable regions.

e Develop capacity and strengthen research in agroforestry and create a
massive people's movement for achieving these objectives and to minimize
pressure on existing forests.."

5.11 On the above issue, the representative of Ministry of Environment, Forest and
Climate Change have stated as under:-
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oI {5 ST wET 8, BN a1fia SIHY 39 <€ H oW i |idl 9 9o & gl 39 S R
IRac &1 2§, ST ft e form S 2 oiR FRaR g8 maw far o <@ ® 5 <wr 7 oy ety
DI HY TS AY? AR WHR 7 a4 2014 # & HN afvat Aifq afva &t of, <t fo faea @t
Tl FHY arfat AT g1 39 98 <@ T B fF R B BN & |- USH BT FHGY HY Ar S
STefary aRad a1 aftge ao|E H i 8, SH@ AT R Gdhd ol fHAE & o AT B 6
ST AT B, ITH W PR BH DU SIS & FedoR HiY Tl U © df fhars bl o
BT Bl 39 fawa # S o v on <& oft, Sfy arfast A o & 91g sweT ward fRar o @ ®
6 S ff Tl € S R A Sl 89 foy I WER & 1 99 fAWET 8, 99 9y
e T g&1 g oY, R fRaml @ ofMeT 98 |9 3R SHa! el W 9g dh | | &
e, et @t SarEmar 7 A ghg 81 s9s fou 38 9 S 4 BT T eH BRd 8, Idl 99
fpam T Bl ¥ <9 & oIy W 35 VN HAisd IR BT Y § T d8l B TAdrg B TR © AR
R fPaT o=t o Y Ja1 Aehal B SR Wi & A1 (U I AaeIDRAAT DI W gRT B Febll
2l 39 vy # R rfdiam 9d @ Bl Uo d=a Y aifat e w9 skl #§ Srika 2
UG Il W W H 3FD 37 b ol Gfd W WN B FN @it srerr-ere 7, safoy gt @
ITHI AFAIH X & fog & fwan < <=1 5l

5.12 Further on the above issue, the representative of Ministry of Environment, Forest
and Climate Change have stated as under:-

Iofred & IR § We-aRe & 7d 2 W a1 ot § 5 77 TR 9 el a=ar g, et a8 |
I &N 2l TR ANE) ) We 31 I8 TesdseN ol § f ou dled sSifve Ue-miel &y
TR g 9 € f oK & e SMReT A1 Ived WU & U Br 3o 3Fpfert W A Fahd
AfpT AR T8 UH 'R W warer Wi €1 We have more than over 1000 species of
trees; whereas if we see Western Europe or Northern America, you can count. dgi
SueT ¥ SaTer ofe, wis=d and temperate flora gR11 So, our flora is embarrassingly
rich.'

5.13 When asked to furnish details of the programmes being implemented by the
Government on agroforestry and assistance being provided to the farmers in the
country, the Department have stated as under:-

"..The various programmes implemented by Government on agroforestry are:

e The agroforestry R & D through ICAR- Central Agroforestry Research
Institute Jhansi and ICAR- All India Coordinated Research Project on
Agroforestry.

e Agroforestry programme of Indian Council of Forestry Research and
Education, Dehradun.

e Through various programmes of State Forest Departments

e Assistance provided to the farmers for technical guidance on the subject
through capacity building programmes and with the implementation of
National Agroforestry Policy and Sub Mission on Agroforestry under
National Mission on Sustainable Agriculture through DAC and FW.."

5.14 On the query of the Committee regarding plants which are suitable for different
agro-climatic conditions, the Department have stated as under:-
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"..ICAR- Central Agroforestry Research Institute Jhansi and ICAR- All India
Coordinated Research Project on Agroforestry has identified suitable tree
species for different agro-climatic conditions of the country.
(1)Western Himalayan region :Grewiaoptiva,UImuswallichiana, Morus alba,
Salix, Robinapseudoacaciaand Poplar
(2)Eastern Himalayan region : Acacia auriculiformis, Alnusnepalensis,
Bamboos, andGmelinaarborea;
(3)Indo-gangetic region :Populus, Eucalyptus, Dalbergiasissoo,
Meliaazedrach
(4)Arid and semi aridregions :Dalbergiasissoo, Acacia nilotica, Ailanthus
excelsa, Prosopis cineraria,Leucaenaleucocephala and Azadirachtaindica
(5)Western India : Acacia nilotica, Prosopis cineraria and Zizyphus, Ailanthus
and Azadirachtaindica
(6)Southern Region :Tectonagrandis, Meiladubia, Tamarindusindica, and
cashew nuts
(7) Humid and sub humid regions :Albiziaspp., Gmelinaarborea, Gliricidia,
Acacia auriculiformis, Acacia mangium
(8) Coastal and islandregion :Artocarpus, Azadirachtaindica, Casuarina
equisetifolia, Grevillea robusta and bamboos.

In addition twenty species have been identified at national level for agroforestry
programmes. The identified species are Populus spp., Eucalyptus spp.,
Tectonagrandis, Prosopis spp., Bamboo spp., Acacia spp., Gmelina spp., Grewia
spp., Melia spp., Ailanthus spp., Dalbergiasissoo, Casuarina spp.,
Leucaenaleucocephala, Azadirachtaindica, Jatropha carcus, Anthocephalus
spp., Albizia spp., Terminalia spp., Salix spp. and Hardwickia spp.."

5.15 On being asked about assessment of effect of eucalyptus and other exotic
plantation on local climate and soil health which was prevalent during early stage of
agroforestry drive, the Department have stated as under:-

"..Several studies conducted on water use efficiency of Eucalyptus suggest that

eucalyptus is more water efficient than other tree species for the per gram

biomass production. Some of the research findings based on studies conducted
in different parts of the country are mentioned below:

e Several studies capture some of the concerns of eucalypts that make them
more productive and water use efficient. The findings of the research taken
up by Calder et al 1997, in Karnataka under dry tropical climate, at one site,
the water use of a young E. tereticornis plantation was found to be no
different from that of an indigenous dry deciduous forest. At two other sites,
the annual water use of the eucalypt plantation and the indigenous forest was
found to be equal to the rainfall. At yet another site, with deeper soil, water
use of the eucalypt plantation was greater than the rainfall, i.e. 3,400 mm
used against 2,100 mm received in the 3 years period of study. During these
3 years, rainfall was less than normal and yet at none of the sites was there
any evidence of abstraction from the water table. The source of the extra
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water is unknown. One hypothesis is that, if roots penetrate successively
deeper layers, water 'mined' would account for it.The efficiency of water use
of E. tereticornis as against that of species of other genera including fast
growing species such as Albiziafalcataria, Meliaazadarach and Acacia
auriculiformis has been proven (Tiwari, D.N.). While the earlier findings were
that E. tereticornis used 0.48 mm-0.55 mm of water to produce one gram of
dry matter under unrestricted supply of water, in rainfed conditions in Dehra
Dun (India) only 0.122 mm of water was used, reconfirming its capacity to cut
down water consumption under moisture stress. It has been found that the
maximum consumption of water by E. tereticornis, in the Dehra Dun climate is
during the rains (60%), followed by winter (26%) with the least during summer
(14%), showing that the species adjusts its water use to the availability of
water.

In India, Tiwari and Mathur (1993) reported that experiments were conducted
to compare water requirements and biomass production of selected tree
species. The species studied included Pongamiapinnata (slow growing),
Syzgiumcuminnii (Mzambarau) with moderate growth and Eucalyptus hybrid
(fast growing), among others. The results concluded that:

* Eucalyptus hybrid consumed more water on per litre basis, but produced
more biomass per unit volume of water

» Pongamiapinnata consumed the least water but produced least biomass
per unit volume of water.

» Eucalyptus hybrid was the most efficient water user compared to the other
species studied.

In another study in Central India where large-scale plantations of Eucalyptus
tereticornis had been established, the level of water in wells declined until the
plantations were 6 to 8 years (when trees have their maximum rate of growth)
and thereafter, reverted to the earlier level. Similarly, adverse effects on
hydrological cycle were not observed in older plantations of E. globulus.
Cromer et al. (1993) on comparing the response of E. grandis under irrigation
and fertility treatment found that the trees reacted favourably to additional
fertility more than water. After three years, fertilizer treatment had significantly
and substantially increased growth in mean height and basal area, but there
was no response to irrigation and no interaction between fertilizer and
irrigation.

Studies at FRI, Dehradun by Gurumurti and Rawat, hold that the overall use
of water by eucalyptus is limited to the total rainfall regime of the area.
The Overseas Development Administration of the UK supported a study to
understand the impact of fast growing species on the environment by
comparing water use in plantations of eucalypts, indigenous forest and annual
agricultural crop (Calder, 1994). The main findings of the study were:
> In the dry zone, the water use of young Eucalyptus plantation was no
greater than that of indigenous dry deciduous forest;
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» The annual water use of Eucalyptus and indigenous forest was equal to
annual rainfall;

» The annual water use of either indigenous or plantation forests was higher
than that of agricultural crops; and

» There was no evidence of water abstraction from the water table by all
species.

The general observations from these studies is that the effect of planted trees on
ground water depends on the species, climatic conditions and type of soil.."

5.16 On the above issue, the representative of DARE have stated as under:-

‘U WEIG, IS weN AMIG § iR O MU garn €S9 e # ugd & & W & @ gl By
qIfest § AR Yord: Usd @1 I8 © & Sua fou &9 9 ga1 27 9t 99 &9 3o T8 o 1 e
e g foar orar € % ge7 Ao & 9 SR IHa! BT el 991 7 8 iR RN 9 o A Y
g1 S TR BT dTell 81, A1 S9! IREA 89 IR & &M H A 8, 39 a¥g &1 r9u Wt fear o
T B B STy & IgFper & geil BT T fHar o <@ g sfo #9 wer on 5 37 @al 7 aw
H STAATg B ITIHT & a8 W B, I A &3 H 3 IE D gell BT 9 fHAT O @ 7, S qwd
B TERAT FY 2, ITH TR T | &l & F9 S Q- 98 ff B § 5 sws @ s @
B YW W AN 2] W QA WA d% O 96 BF T8l 9gal © Al Pl GE Tal e g o-
S g&T 1 MY Il 8, Al SHDT B F91 Bl & A Bl B adq A B9 Al S B IgwT
aRace &Rd El 3D T B ST H ' A 9 Aol <@d € 5 S9! S &1 b g, ST
M w3 wal 2 fr Rt o &0 § o9 T a6 Sy, e S gfede S9aT B, 98 ducRe |
1 39 fawe # ot ergdam 9o w €1 S 79 qann § f5 S ¥ 35 Wied & 9 @ off, 3 g
TSI BT T 1 @ g1 ST {6 T 89 Yp a1t &3 8, S WOl & AWy 3§ 8, 39 AT a1 31
TRE J st 8 O WOl TR Ug A & BIHI SEY & @ 3R IADT M ST A1 =T 2l A
TRE J 3 Al B & Sl U &l @ oy SugeRt Ty Y g f

5.17 Further elaborating on the above issue, the representative of Ministry of
Environment, Forest and Climate Change have further stated as under:-

‘g fapr # A1 a9 G0 A S diolde 99 S 8, O gopfared A1 B ff aRe @ goif @
TR BT &, 98 o0 WRHR A0 WR W (07 FRil &, 8H ITD! A58 oIl IR o AR Hode &
qEd S WUIC B ©, offhd deiiep w0 I fAfFad & 5 39 W srem-ora aq & 3k Wimfears
FHRUT F BIF-A1 T ITANT & AT S 8, 301 (o 981 & dAlbd WR & ARAPN B &I

5.18 Further elaborating on the above issue, the representative of Ministry of
Environment, Forest and Climate Change have further stated as under:-

BT & aN H AU YOl AT I§ BRI Ifed el 8, T§ SRSl I AR & o § 9!
500 & IMH-UTH TSIl 1 40-50 WA U8l §4 SId ATdl 7 o, I THI BRR g8 DI HAT ot
I9 qRYET H $H AT TRATI 500 ST 4 Ry &1 1 AT AT SR 9 & WS O 88 ab dved
e § qREH B T A Foioi Iafored SRABIH MR Jovfoled daasi v ol | sFR®GeH
& forg yafoew 78 afcws e g1 & Sfoa @ wiifs A1 g¢1 agf ugal & ol 997 W U fea ©
<ifShT S GaTget S M, SRATC[PIRTG 31T, S |IsY MRS J ol T % et & va art A
B U1 g 9 U SR BRR g < <IN ST S gail B T AT <ffp 3fd dAMThl gRT qHEN

68



T 5 ¥ S T8 21 gafaed sreforn & fog e ol § SereRer < =medr g fF ast S g
PIAR & I @M B oY Uh el Iofered a1fy| I8 Wi v & foy o1l qafaed T8 8nm,
T JTDBT I, R AT, Afh AR I8l QAT B el ol 5 doc H Jdfaed & dIs Hl vsagon
A 77 39y T @t B

5.19 When attention of the Ministry of Environment, Forest and Climate Change
invited to the need of issue of advisory to State Governments for use of locally suitable
species in the programme of agro-forestry, the representatives have submitted as
under:-

‘wEIGT, et I SRS g1 R R AR Ol 7 Ig Sor ® 6 gell @t 9 wonfadi &
TRINT A H BT AR S 91 B B Al IR for B 9 AR H ey A1 8ar 21 ST gRie aann
o ST BRI o Bee RED UGB S 89RT Aad G91 WA 980G 4 8, 39 aR H R
MY HRAT |dT 2 AR I AR A 39PBT diedal 2l 7 39 IR § 27 @ik Fped <7 = B
JfhT S8 HEl PIs HHT BN, 1 FATeT B TRP T 39 W fTOR HRb deblal Iodi &1 i W fger
ST BN, 98 <1 9% Ue TR fIww B g9 SR v 6 59 W e 9 fear Sie sk S o
Ifad-a=ra SR Ng-|=Ia 8T, a9 e wrsai &1 fear smgm |

Water Resource Management

5.20 Water being fundamental for development of life on Earth is scare natural
resources. India with around 18 % of world population has only 4 % of World's
renewable water resouces. As per the latest assessment out of the total precipitation,
including snowfall, of around 4000 billion cubic metre in the country, the availability from
surface water and replenishable ground water is put at 1869 billion cubic metre.
Because of topographical and other constraints, about 60% of this i.e. 690 billion cubic
metre from surface water and 432 billion cubic metre from ground water, can be put to
beneficial use.There are further limits on utilizable quantities of water owing to uneven
distribution over time and space. In addition, there are challenges of frequent floods and
droughts in one or the other part of the country. With a growing population and rising
needs of a fast developing nation as well as the given indications of the impact of
climate change, availability of utilizable water will be under further strain in future with
the possibility of deepening water conflicts among different user groups. Against this
becground, it becpome imperative the country to analyze preparedness to augment
water resources to face the climatic changes associated with global warming.

5.21 lrrigation is a vital component of agricultural production. Our country is at
advantageous position in respect of water resources. However, these water resources
are not evenly distributed and development of irrigation facility are restricted in relatively
small areas. agriculture in our country is mainly dependant on moonsoon rainfall.
Increasing global average temparature and resultant climate change will have two
consequences for water availability for agriculture sector. Firstly, rainfall may become
irratic and secondly, there will be higher loss of water due to evapo-transpiration. Out of
the 140 million hectares of net sown area in the country, 65 million ha is irrigated,
leaving 75 million ha under rainfed farming. Even after completing all irrigation projects
and covering the potentially irrigable area, nearly 50% of the cultivated area will
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continue to remain rain dependent. Therefore, improving the productivity of rainfed
agriculture is critical to achieving the objectives of growth, equity and sustainability as
well as ensuring food security of the country along with stabilizing productivity levels in
irrigated agriculture. In India, semi-arid tracts are more extensive covering about 57 m
ha. Arid climate is prevalent in about 15 m ha and dry sub-humid regions occupy about
25 m ha in the eastern parts of the country. Thus, dryland agriculture is more
predominant in the states of Rajasthan (arid), Maharashtra, Madhya Pradesh, Gujarat,
Karnataka and Tamil Nadu (semi-arid). Within the irrigated area, the area irrigated
through tube wells is about 29.7 m ha and canal irrigated area is 15.7 m ha and area
irrigated through tanks, other wells and other sources is about 19.7 m ha . The area
irrigated through other sources, tanks and other than tube wells is more than the canal
irrigated area by about 4 m ha and the investments on these sources are made through
individual farmers and government sources under various schemes such as IWMP,
MGNREGA, etc.

Description Area ('000 ha)
Net sown area 140823
Net Irrigated area 65151

Net rainfed area 75672
Area Irrigated by canals 15761
Area Irrigated by tubewells 29661
Area irrigated by other wells and other

sources 19728

5.22 Rainfed agriculture has been high on the agenda of the Government of India
considering that a larger part of cultivated area in the country does not have access to
irrigation and is dependent on the rainfall for crop and livestock production. Major
challenge of rainfed agriculture in the decades to come will be sustaining the livelihoods
of the small and marginal farmers who will still depend on agriculture despite increased
climate variability and shrinking land holdings. Failure to address this challenge will lead
to substantial shift of rural youth to service sector resulting in huge manpower shortage
in farming. The growing preference for commercial crops even in less endowed areas
will put further pressure on land and water resources and enhances the risk. The
challenge therefore lies in balancing the land use and cropping pattern as per the
resource capability and shifting markets. Some of the challenges like retaining area
under the nutritious cereals can be converted into opportunities with by spreading
awareness on the health benefits of these crops. Against this background, it is important
that there is well placed plan for managemnet of water resources in the country in order
to face challanges associated with climate change. Water is most critical input for
Agriculture. Ensuring availability of adequate water in monsoon dependant Indian
agriculture is a daunting task which can become a serious problem if climate changes
affect intensity and timing of Monsoon rains in India.

5.23 On the issue of impact of Climate changes on water availability in the country,
the Department of water resources have stated that relatively very large temporal and
spatial variation in rainfall and consequently in the river flow and ground water aquifers
is an important feature of the water resources in India. Although the impact of climate
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change on water resources has not been accurately quantified, various studies indicate
that the likely impact of climate change on water resources could contribute to further
intensification of the extreme events. Further, the features of water resources — both the
availability and the quality may also be considerably affected by the changes in the land
use in the form of urbanization, industrialization and changes in the forest cover.
Realizing that the various processes which influence the hydrologic cycle are of
dynamic nature, precise quantification of the impact specifically due to climate change
may not be a simple task and it would be necessary to make suitable assumption at the
initial stages and undertake detailed simulation studies with more and more data as
they become available with time. However, the likely impact of climate change on water
resources could be in the form of:

i.  Decline in the glaciers and the snowfields in the Himalayas;

ii. Increased drought like situations due to overall decrease in the number of
rainy days in many parts of the country;

iii. Increased flood events due to overall increase in the rainy day intensity;

iv.  Effect on groundwater quality in alluvial aquifers due to increased flood
and drought events;

v. Influence on groundwater recharge due to changes in precipitation and
evapotranspiration;

vi. Increased saline intrusion of coastal and island aquifers due to rising sea
levels.

From the above, it is apparent that in the context of likely impact of climate change on
water resources, the most vulnerable areas in India would include (a) drought prone
areas, (b) flood prone areas, (c) the coastal regions, (d) the region with deficient rainfall,
(e) areas with over-exploited, critical and semi-critical stage of ground water
development, (f) water quality affected areas, and (g) snow-fed river basins. For
achieving the objectives of the National Water Mission, long-term sustained efforts both
in terms of time bound completion of identified activities and ensuring the
implementation of identified policies and enactment of necessary legislation through
persuasion at different levels with the State Governments have been envisaged.

5.24 When asked about study by the ICAR on water availability for agriculture in
future due to impact of Climate changes, the Department have stated as under:-
"...A pilot study was conducted on the impact of climate change on the water
availability of different places in the erstwhile Andhra Pradesh. Thornthwaite and
Mather (1955) water balance was computed for the climate change scenarios
projected for the years 2020 and 2050 at 21 selected places and compared with
baseline year 1990. From the output, the water surplus values were considered
and the per cent deviation for the years 2020 and 2050 from the baseline year
1990 were tabulated. Following observation have been noticed in pilot study:-
o There is no water surplus available in the stations located in the south
Telangana, Rayalaseema and in some coastal stations.

71



o Stations located in the northern Telangana, Krishna, West and East
Godavari districts showed water surplus in the baseline year and
subsequently decreased in the projected years.

o The reason for declining in the water surplus after baseline year could be
attributed to increase in the demand (PET) during these years due to the
increase in temperature and variability in the rainfall.

Water Surplus{mm) Water Surplus(% Deviation from baseline year1990)
S.NO | STATION NAME 1990 2020 2050
1 ANANTHAPUR 0 NO CHANGE NO CHANGE
1 MAHABUENAGAR 0 NO CHANCE NO CHANGE
3 KURNOOL 0 NO CHANGE N0 CHANGE
4 AROGYAVARAM 0 NO CHANGE NO CHANGE
5 BAPATLA 0 NO CHANGE NO CHANGE
6 CUDDAPAH ] NO CHANGE NO CHANGE
i TTIRUPATHI 0 NO CHANGCE NO CHANGE
] NANDYAL 0 NO CHANCE NO CHANGE
9 TIRUPATHI 0 NO CHANGE NO CHANGE
10 | MACHILIPATNAM 0 NO CHANGE NO CHANGE
1 NALGONDA 0 NO CHANGE NO CHANGE
I 12 MEDAK [ 2119 5.3 -14.6
13 | KARIMNAGAR 158.2 -6.8 -10.2
14 | ADILABAD 2173 9.0 -154
15 NIZAMABAD 228.4 5.2 -13.2
16 NARSAPUR 98.6 -136 -41.0
17 | KALINGAFATNAM 74.1 -142 429
18 | KHAMMAM 303 -419 470
19 VISAKHAFATNAM 112 -49.1 -100.0
20 VIJAYAWADA 104 100.0 -100.0
1 AMARAVATHI 248 -456 -100.0

5.25 On the query of the Committee regarding ways by which Climate change will
affect monsoon cycle in Indian subcontinent, the Department have stated as under:-

e "The study conducted by IITM suggested a likely strong sensitivity of Indian
Subcontinent Monsoon (ISM) to global warming under the projected climate
change scenarios.

e It is projected that the rainfall magnitude will increase over core monsoon
zone in future climate along with lengthening of the season due to late
withdrawal. On inter-annual timescales, the severity and frequency of both
strong monsoon (SM) and weak monsoon (WM) might increase in future
climate.

e Substantial changes in the daily variability of ISM are also projected which are
largely associated with the increase in heavy rainfall events and decrease in
number of wet days during future monsoon.

e Both extreme wet and dry episodes are likely to intensify and regionally
extend in future climate with enhanced tendency of long dry spells."

5.26 When asked to explain impact of Climate change on Monsoon rainfall in the
country, the representative of Ministry of Earth Sciences has stated as under:-
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"Regarding post-Monsoon rain, that is, October to December rain as well as
winter rain, there has also been a lot of change. In both seasons, we are getting
more rainfalls. There are many categories of rainfall like light, moderate and
heavy rain. The frequency of light rain is reducing and heavy rain is increasing.
This is a big difference which has been observed. But overall rainfall seems to be
the same. Some change has been found in respect of onset Monsoon also. In
Northern parts of India on-set Monsoon comes a little later. Similarly, the
withdrawal is also a bit later. So, there is a small shift in the Monsoon pattern.
Monsoon does not come in June as it usually used to.

5.27 When asked to explain Impact of climate change on rainfall days, the
Representative of Ministry of Earth Sciences have stated as under:-

‘M dTl 2050 9% I8 o U AT 8, based on simulations of present day model.
TSR a1 T8 RUAIE 2014 # Mg Bl 3Telt RUIE 2021 # mAft| et & & o 9% ASH &, R
WEA & ATAR 3T TAN AT T TR AF ¥l S H4 2| Jaify dioar Fafeq ue T8 & g,
AR Samar aIRe &9 AT § 81 @ gl SHH! golg W dTe} Ao g3ge, dieR RS HURie,
T qTex o<, b <o, MfeTw g, ATSR o9, SRS S T dTex o< ey §
IEATd A B UL H gl

Augmentation of Water Resources in the Country

5.28 When asked about efforts being taken by the Government of India to augment
water resources and scientific management of water resources available in the country,
the Department have stated as under:-

"....Several steps for augmentation, conservation and efficient management to
ensure sustainability of water resources are undertaken by the respective State
Governments. In order to supplement the efforts of the State Governments,
Government of India provides technical and financial assistance to State
Governments to encourage sustainable development and efficient management
of water resources through various schemes and programmes such as
Accelerated Irrigation Benefits Programme (AIBP); and scheme for Repair,
Renovation and Restoration (RRR) of water bodies etc. The Government of India
has also launched National Water Mission with main objective as “conservation
of water, minimizing wastage and ensuring its more equitable distribution both
across and within States through integrated water resources development and
management”.

5.29 While outlining objectives of National water Mission, the Ministry of Water
resources and Ganga rejuvination has stated as under:-

"...Main objective of the National Water Mission (NWM) is “conservation of water,
minimizing wastage and ensuring its more equitable distribution both across and
within  States through integrated water resources development and
management”. The five identified goals of the Mission are:
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(a) Comprehensive water data base in public domain and assessment of impact
of climate change on water resource;

(b) Promotion of citizen and state action for water conservation, augmentation
and preservation;

(c) Focused attention to vulnerable areas including over-exploited areas;

(d) Increasing water use efficiency by 20%, and

(e) Promotion of basin level integrated water resources management.

5.30 The Department have further stated that various strategies for achieving the
goals have been identified which lead to integrated planning for sustainable
development and efficient management with active participation of the stakeholders
after identifying and evaluating the development scenario and management practices
towards better acceptability on the basis of assessment of the impacts of climate
change on water resources based on reliable data and information.

5.31 On the issue of availability of water resources in the country and planning of the
Government for its effective utilization, the reppresentative of Ministry of Water
resources and Ganga rejuvination has stated as under:-

S @D TAR g o, T AUD dAN H Sd 87 AN 1 areRk RARS i fShre afgarsst
frar a1 I8 o 6 TR s9R fifer wgfas Hiex fiftcem AR 1 auidra ok Trel-g%¢ iR
AEY-dS AFYAT & g UK Bl 8 SHH W W 50 ufererd 1869 faferas wyfds wWex urd
fSmye AT & I8P 37TaT B 3R &9 ITH H Badt 1120 JoT FR Fhd ol S & H & §Y 8
sreciie sRite dIcRiae o &a g fars gfagn uem &R 9od 8, 98 142 fAfore gacar ol
142 fHferaT gacaR # A qral s 8 M1, 182 Afe gacaR <ied €, 182 fAfo gacasR 4§ 4
142 TAf tacor &R SRIT & 3R |ohd &, 118 PR forar & a1 a1 gall it 24 fHfera garcarR
3R SeRfeIfBT I 35 AT TR UaReT SR Bl SN, I9@ 29/ 4 Ud IR |qRgUl Il §118
TS Al

5.32 When asked to furnish details of programmes/schemes being undertaken or
being envisaged to solve the problem of water crisis in future, the Department have
stated as under:-

"...The NMSA has four major programme components e.g. ‘Rainfed Area
Development’, ‘Soil Health Management’, ‘On Farm Water Management’ and
‘Climate Change and Sustainable Agriculture Modeling and Networking'.

Through the OFWM programme, the Government is converging and upscaling

efforts to ensure adequate water availability for agriculture in coming decades.

i. On Farm Water Management (OFWM) will primarily focus on enhancing
water use efficiency by promoting on-farm water management technologies
and equipment. This not only focus on application efficiency but in
conjunction with RAD component, also will emphasize on effective
harvesting & management of rainwater. Assistance is being extended for
adopting water conservation technologies, efficient delivery and distribution
systems etc. Emphasis is also being given to manage and equitably
distribute the resources of commons by involving the water users
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associations, etc. To conserve water on farm itself, farm ponds are being
dug using MGNREGA funds and earth moving machinery when manual
digging under MGNREGA is not feasible.

Planning & Implementation:

a. OFWM will focus on enhancing water use efficiency by promoting
appropriate technological interventions like drip & sprinkler technologies,
efficient water application & distribution system, secondary storage and
drainage development.

b. The unit cost of drip irrigation system varies with respect to plant spacing
and location of the water source. The normative cost has been laid down
for 11 various Micro lIrrigation systems for the purpose of calculating
financial assistance. Twenty-five (25) percent higher cost, over & above
the normative cost for all the systems has been fixed for North Eastern &
Himalayan states for the purpose of calculating financial assistance.

C. Location and crop specific technologically appropriate irrigation systems
will be propagated ensuring least cost burden to the farmers/beneficiaries;

d. It will be ensured that atleast 25% of the micro irrigation fund allocated to
the State is used for crop sector.

e. Support to each farm family under OFWM component will be restricted to

a farm size of 5 Ha. However, beneficiaries who have already availed the
benefit of central support for micro irrigation cannot avail further
assistance for the same land for the next 10 years;

f. Support for creating secondary storage at tail end of canal system to store
water when available in abundance (rainy season) or from perennial
sources like streams for use during dry periods through effective on-farm
water management; Support for drainage development through
surface/subsurface/bio-drainage system;

g. Training on appropriate water management technologies, judicious use of
water and agronomic & land development measures for effective water
management;

h. Implementing Agency at the District level should follow uniform

procedures and assure transparency in selecting beneficiaries and
releasing assistance expeditiously. PRIs need to be consulted in selection
of beneficiaries.

i The water resources developed through watershed development
programmes/MGNREGA in the demonstration area should invariably be
linked with the activities of OFWM component for its potential use. Project
areas under National Food Security Mission (NFSM), National Mission on
Oilseed & Oil Palm (NMOOP), Mission for Integrated Development of
Horticulture (MIDH), National Livestock Mission (NLM) may also take the
advantage of this component for improving water use efficiency, if this
component has not been utilized from the parent scheme.
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Prime Minister Krishi Sinchayi Yojana PMKSY):-For ensuring
adequate water availability Prime Minister Krishi Sinchayi Yojana
(PMKSY)has been launched to achieve convergence of
investments in irrigation at the field level, expand cultivable area
under assured irrigation, improve on-farm water use efficiency to
reduce wastage of water, enhance the adoption of precision-
irrigation and other water saving technologies (More crop per
drop), enhance recharge of aquifers and introduce sustainable
water conservation practices by exploring the feasibility of reusing
treated municipal waste water for peri-urban agriculture and attract
greater private investment in precision irrigation system.

PMKSY has been conceived amalgamating ongoing
schemes viz. Accelerated Irrigation Benefit Programme (AIBP) of
the Ministry of Water Resources, River Development & Ganga
Rejuvenation (MoWR,RD&GR), Integrated Watershed Management
Programme (IWMP) of Department of Land Resources (DoLR) and
the On Farm Water Management (OFWM) of Department of
Agriculture and Cooperation (DAC). The scheme will be
implemented by Ministries of Agriculture, Water Resources and
Rural Development. Ministry of Rural Development is to mainly
undertake rain water conservation, construction of farm pond,
water harvesting structures, small check dams and contour
bunding etc. The MoWR, RD &GR, is to undertake various
measures for creation of assured irrigation source, construction of
diversion canals, field channels, water diversion/lift irrigation,
including development of water distribution systems. Ministry of
Agriculture will promote efficient water conveyance and precision
water application devices like drips, sprinklers, pivots, rain-guns in
the farm “(Jal Sinchan)”, construction of micro-irrigation structures
to supplement source creation activities, extension activities for
promotion of scientific moisture conservation and agronomic
measures. Programme architecture of PMKSY will be to adopt a
‘decentralized State level planning and projectised execution’
structure that will allow States to draw up their own irrigation
development plans based on District Irrigation Plan (DIP) and
State Irrigation Plan (SIP). It will be operative as convergence
platform for all water sector activities including drinking water &
sanitation, MGNREGA, application of science & technology etc.
through comprehensive plan. State Level Sanctioning Committee
(SLSC) chaired by the Chief Secretary of the State will be vested
with the authority to oversee its implementation and sanction
projects.

The programme will be supervised and monitored by an Inter-
Ministerial National Steering Committee (NSC) will be constituted
under the Chairmanship of Prime Minister with Union Ministers
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from concerned Ministries. A National Executive Committee
(NEC) will be constituted under the Chairmanship of Vice
Chairman, NITI Aayog to oversee programme implementation,
allocation of resources, inter-ministerial coordination, monitoring
& performance assessment, addressing administrative issues etc.

5.33 The DARE has further stated as under:

"Apart from implementation of above scheme, following initiatives have
been/proposed to be taken: -

a) Completion of incomplete irrigation projects under Mission Mode: The
Ministry has prioritized 99 irrigation projects for completion in mission mode
including CADWM works within a period of 3-4 years. The financing of these
projects are being arranged through borrowing funds from NABARD.

b) Enhancing irrigation efficiency: A new Incentivization Scheme for Bridging
Irrigation Gap (ISBIG) is proposed to be implemented for balance implementation
of CADWM works in outstanding projects other than prioritized irrigation projects
to improve the irrigation efficiency and covering more area under irrigation.
Under this scheme there is also a component for re-use of waste water for
enhancing the irrigation area.

c) New lIrrigation Projects and Inter Linking of Rivers: Adequate water
availability for irrigation can be ensured by taking up new water storage projects,
and by taking up inter linking of rivers."

5.34 On the issue of implementation of PMKSY, the representatives of

Ministry of water resources and Ganga rejuvination has submitted as

under:-
I STt e Sy & F9fad w98 HRa1 7| ST U A 2 Sierary aRadd & SR ST
e § S gRad 81 @ 8 99 W) &9 fear Wil 599 ¥ Ud Sfeud TeHdl R 3T deligiie
I &, e ofe) 3R o 20 AoR Rex IR 2| fgarees Rex 9fa ok afmger Rav 9= £
ST ¥ o8 Rax afi # &1 wa shfifed form 8 R Sorarg aRacs @t awig & -
IRace 8, 9@ foy I U Ml 7 Ue Tded Ated o1 Aeta e 21 9 sead
wND I R IR & IRVey & ot fham S donr S9! el &) St gaR <9 | fa
IMSIMSTT &, 3R a=y # o feww $=ye off wiEd & 9 9o WS &l I 99 39
TFETCH 2 39 ORE ¥ 316 Rax 9 @1 ot &1 @ 21 39 Rax 9T 9 Sietary aRads & affien
T 1 ISS B S, WY AT A IHPB! SEHN AH-9R Alell § Suae Rl | 99 SHarN 9 I8 W
S e f6 STa dxmed & gRadd & @it # fhd avg &1 uRads MU 3P 3Teldl, Tl WRBR
T & IR JRd & T H JIEA St &1 v Reg fren, R se a8 S ot &R e wd
31 RGarg &1 it fer a1yl SO efey 0.u9.&.U9.ars. WU §91T TRT| STl S-med #arerd |
& 39 oY S, 2014 ¥ T Ioiced Q| fhR ¥ 2014 3 S goic 91, S9H USl dIF 0% g%
3R IS 918 BN HATe, ST Qe fAHm #3er 3R Irivr e #57e & ofs RERT faumT
BT 3BT BRIVR 1 AT 39 N9 Gl Bl I8 R & Wi 1 9 ST 9EH §Aey HoR
e, Hifsam K9 SR BuE URAT SaaTiic & dgd 99 oF fb Gad! Sl e wer ® a1 T3l |
FHY AT AGH! AT 3R deRe Aoic B @ IR g e s RIS 9T @1 e
PHRIMR oA 77 B 37 A1 FASAT H STl FA1EH HATAT | SAUAT BRIVR 98 ol F AT g1
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5.35 Further elaborating on the issue, the representatives of Ministry of water
resources and Gangaa reguvination has stated as under:

‘HEIGY, STl GAg faqhr HATer Bl yarHAl By fGars Ao & fofg &1 7|l @ forg sl A @
argAfa el §1 ugell & AoR HifSaH divided, il Camgdld. © =i gl ¥ =el ® &, Sv I
FHH B e & TR Bl GO NTHGURATs -8 Wd DI UH 3] YIS Tads-sR Wd Bl UM &
3T BF UTE AT B HHIMCH Bl 8H ARl A AT BT Bl U8ell & TRBH AR RAIRE WhiH |
ST RETg AT 2000 BHRIR W FHH P 5, S a9 WEO BT S 1 ufderd M @ AR s
TIHR & A< BN, T8 g AXhR Bl | 1 2, RIRR, RATIRH gue Wever 3if arer aieia|
I9a oty foren RGarg aror # fEd gre) S JIoe STl ST o aivor 89 S| (RIS &
HAS TRAT SIfUdc TUS dreX dA-ofic| < # oy 39 99y fhics sueM ureldmd iR
Jearsse SRE el § 24 fferaT gacar &1 U g1 BAR U A1 SN Bl 1 B g
I R 142 FAfera g St arediie Rifd emar 8, S 118 Riferr gaemR g & g
R A WTE, 2013 & bS] & 399 W dacdt 88 MR gFeIR &1 SUANT & T W& gl 39 <8
TE S 24 FAfeT TR &1 U 8, SHDT WAMGAT & MR W HArS YRAT STATHS qTer Ao
H g Y R Ao § &R Wd B U @ BN | Igfed 3 @ gl 8 Rasdes
qrex| WIS dedic Wie A S U deie & 98 e, SH dvad: fedft audat R =R
Jegd ad ugdr faam Syl o e fGarE &) glae @ SRed T8 2 S99 99T RS9 U @
TGB! aTeR drE H Sret faar Smgl = Y S & dew H 21 89 AN 39 9 A ST Bl
ot qiyor 81 A I YR S BT W g8H GEIR R QAT T g1 S T, T ARBRI DI
Al ol w0 @ I8 MR o 6 orR S9e e & 6l @ e & ol ugar & a1 Bl s
UgI A & BT 8, a1 98 93 ugfa W Rren Rrarg Ao § wnfia o <l 519 e Rarsg ares
3R Iy Ryarg 1o SIgHIfRd 81 R 31 S 1 STel Wme HATerd &l Sl fad 9oy =1 8, a8
I IUAY BRI §9 TID A ST g1 STefdry URac &1 & &d gY 594 Sl H1 @b 8l
gt off iR o i | N g &) glaer S o dadt g 89 e @ forg ' W
U &1 fear € SR S9H 150 ARbRI Bl W Ul Wrerar < <« g

5.36 Further elaborating on the PMKSY scheme, the representative of Ministry of
Water resources and Ganga Rejuvination has stated as under:-

‘ISR SRR T 9R 2Fea3R W BH Bl & I8 Igd UIeR Wb 8 3R A qid (ATl Bl BIIal
BT B, FifP ToR iR Hifemw sRATE dolaey # 9 ¥ IRE 9 O § iR 3 aRaoE e
A H T & S § Al ST fBa B 9gd or<el JW i @ Bl

T 910 I8 © 6 UI<S e & oY g9 U 319 O Big WHA el off| T<e AR & oy
T el B o fean S RiRR, RAdem, REnem offs arer el § St o dmii &1 e
off, 0 Al 7 ST "o fora, S Al & wfaffY oy, SR garr iR S ey @ 6 Bl
Il Afedl Y TS §, BIS AR IS @ TS © A1 g q3 WhiA qdW BR § g1 I§ A HA
St % U Yl @ o I gs 21 S W FeieR 3 WhiH HedR d BOR 8Fe3R I SRR
AraTgs R <, S HG WhIRI DI &1 $UH WA IR o1, a1 9 3lfded arer ais 8, 9 o=
2, At & A1 el 8, I WDl 39 WA & oy an] IR e )

5.37 While explaining availability of funds for implementation of PMKSY, the
representative of Ministry of Water resources and Ganga Rejuvination has stated as
under:-
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‘Tqda™ H g5 fluh U ¥ Sled 50,000 HRIS U Idfed fhu U € RH I 20,000 BRI TR
T Ui et & U Sol I9eE #A1ey B U U | S IS HATd Bl Bhfics drifded)
ST 92,000 RIS YA off, ST AH-TISH Aroided Dl Heilc H & g off| S9N I 297 HoR
IR MfeTH droraed 9, 0 3 89 143 Uolaed 50 WHR $I 758 9 ¥ I QT I 39 g8a 3R
Hwﬂﬁﬂﬁaﬁwﬁaﬁw\%ﬁaﬁqjﬂmw RN JilelQQﬂ%ﬁﬁSWWﬁagﬁwqﬁ?ﬂW
Teh A1 AT, DR o oAff, olfehT Il GRT & DR U7 j&! AT 7 RIS USaive W 3B b
H uga AT off, AP &9 & orva § O T8 B T IS | ST 99 1996-97 H TaAARCS SRR
IfFfhe WM Yo & T T I BT Ugel A fear 17 3R 916 W a¥ 2004 W I9 e H
FHac PR AT T, SAIY 8H IEM SR I URATSIHISH BT g1 &R Fav | I8 M9 Bl 9 © 6 143
IRATSITY |qT FHITSH & qra[a QX1 81 A | Il 146 AF-Mg gRASHN &

5.38 The representative of Ministry of Water resources and Ganga Rejuvination has
also stated about flexibility provided to the State Governments in the scheme as under:-

I8 HaX B SR del W B ff | § fhay WY Bic Wd @ 9N o B YA 8NN, 98 59
JIoHT | A B IR Uh Fellol S 89 ) b I SRR Widdsd A S W aRATSHT 9911
rEdt gl

Support to Farmers for Adoption of Improved Irrigation Methods

5.39 On the query of the Committee regarding support being given to the farmers in
India for adopting precision irrigation such as drip/ sprinkler irrigation method etc., the
Department have stated as under:-

"...The rain-fed agro-ecologies cover about 55 per cent of the net cultivated area
of India and is widely distributed in the country. Rain-fed agriculture is always
vulnerable due to vagaries of monsoon. Change in weather pattern, long dry
spells, deficit rainfall, change in onset and withdrawal of monsoon has always
affected adversely the agriculture production and put the farmers who are mainly
small and marginal category into risk in farming. Provision of water as live saving
irrigation and adoption of integrated farming systems including agro-forestry are
among the most effective adaptability measure to minimise this risk. With the
objective to provide water security to agriculture sector, Pradhan Mantri Krishi
Sinchayee Yojana has been launched with the motto of ‘Har Khet Ko Paani’.

PMKSY aims at providing end-to end solutions in irrigation supply chain,
viz. water sources, distribution network and farm level applications. PMKSY not
only focuses on creating sources for assured irrigation, but also creating
protective irrigation by harnessing rain water at micro level through ‘Jal Sanchay’
and ‘Jal Sinchan’. It also focuses on water conservation and ground water
recharge. Micro irrigation will be popularised to ensure ‘Per drop-More crop’.
Programme architecture of PMKSY adopts a ‘decentralized State level planning
and projectised execution’ structure that will allow States to draw up their own
irrigation development plans based on District Irrigation Plans and State Irrigation
Plans prioritising the immediate needs of the state. Ministry of Water
Resources, River Development & Ganga Renuvenation, Deptt. of Land
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Resources and Deptt. of Agriculture Cooperation & Farmers Welfare are jointly
implementing the programme with the responsibility to implement specific
components of the programme.

Dept. of Agriculture, Cooperation & Farmers Welfare has been assigned
as implementing department for the component of ‘Per Drop More Crop’ of the
programme which is mostly to address water use efficiency at farm level. During
2015-16, Rs.1000.28 crore were released to the States for installation of micro
irrigation systems in the farmers’ fields and as per information made available by
them, about 5.72 lakh hectare has been covered under drip and sprinkler
systems. Besides promoting precision irrigation and better on-farm water
management practices to optimise the use of available water resources, this
component also supports gap filling interventions like micro level water storage or
water conservation/management activities as ‘Other Interventions’ to
complement and supplement the works undertaken through various
national/state level programmes for drought proofing.

It has also been observed that 219 districts in the country have been
frequently affected by drought in the recent past. These areas are witnessing
regular agrarian crisis and the farmers are in the state of distressed condition,
requiring special attention and support for a durable & sustainable solution.
These areas have been considered for special treatment under this sub
component to improve the condition of underground water, to improve soil
moisture regime and to create micro water storages for protective irrigation
during longer dry spells. In the notified blocks, funds have been given to the
states for supplementing material component of selected MGNREGS projects on
water harvesting/ conservation. Department of Agriculture and Cooperation
released Rs. 433.9 crores for these activities. As per available reports about
17000 water harvesting structures have been created with nearly 25000 hectare
of irrigation potential (life saving irrigation). From 2016-17 any supplementary
interventions for drought proofing and water conservation works beyond the
permissible limit are being supported under this intervention, based on
district/state irrigation plan.

For the year 2016-17, Rs.1500 crores for micro irrigation and Rs.840
crores for other interventions respectively have been allocated under Per Drop
More Crop component of PMKSY. Considering the drought situation in the 13
states, Rs.849 crores was released as first instalment for micro irrigation and
Rs.398.90 crores for other interventions in advance during May, 2016 to tackle
the drought situation..."

Interlinking of Rivers

Interlinking of rivers envisages transfer water from surplus to water deficit areas

in the country. Inter-Linking River Program will help saving the people living in drought-
prone zones from hunger and people living in flood-prone areas from the destruction
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caused by floods. The idea of linking rivers had been proposed by Sir Arthur Cotton
more than a century ago. Dr. K. L. Rao, the Minister of Power and Irrigation in the
Cabinet of Smt. Indira Gandhi, revived this proposal in 1972. The then-Ministry of
Irrigation (nowthe Ministry of Water Resources) conceived a plan for National
Perspectives for Water Development in August 1980. This paved the way for the
establishment of National Water Development Agency (NWDA) in 1982 to work out
basinwise surpluses and deficits and explore possibilities of storage, links and transfers.
It has identified 30 river links, which would connect every major river in the Indian
mainland. NWDA has also prepared a feasibility report on six of these. The Supreme
Court has also asked the Government of India to complete all planning required to
launch the project by 2006 and these projects of inter-basin transfers be completed in
the next 10 years or so. However, the Government is yet to start work on projects for
interlinking of rivers.On the query of the Committee regarding policy/ views of
Government of India for interlinking of rivers in the country, the Department have stated
as under:-

"...Interlinking of River (ILR) Programme has been taken up on high priority. The
Government is pursuing the Interlinking of River program in a consultative
manner. Its implementation is dependent upon the consensus and co-operation
of the concerned States and upon obtaining various mandatory clearances from
Ministry/ Departments of Central and State Governments including statutory
clearances. The policy of Government of India for interlinking of rivers is to
pursue the projects with consensus and cooperation of the States. In Himalayan
Component, the proposed storages and the initial reaches of some of the water
transfer links are falling in neighbouring countries of Nepal and Bhutan. To carry
out surveys & investigations, their permission is essential. National Water
Development Authority could not conduct the studies and investigations in the
territory of Nepal and Bhutan to establish the feasibility of the links involving
international dimensions..."

5.41 When asked about ways by which interlinking of rivers in the country will be able
to solve availability of water for agriculture purpose, the DARE have stated as under:-

"..Interlinking of Rivers schemes envisages construction of as many optimal
storages as possible on these streams and interlinking them to make available
appreciable quantum of water to solve availability of water for agriculture purpose
as well as water supply to the needed areas. As per the National Perspective
Plan, the implementation of interlinking would give benefits of 25 million ha of
irrigation from surface water, 10 million ha by increased use of ground water,
raising the ultimate irrigation potential from 140 million ha to 175 million ha and
generation of 34 million KW of power apart from other benefits.

5.42 On the above issue, the representative of Ministry of Water Resources and
Ganga Rejuvination has stated as under:-
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et g We-van Rived T8 € 98 e W Rax IRF 811 21 9T e #Ared 7 @ o 2
o a7 RaR IR € S0 $Shies arer R Saouve fpam Siel 89 S 20 #oR Rax IR B,
ITH AT BT Sel, dIe} il Bl Sidl, JSWMSTS dlex Ud TIhy anfe 9wl & Ry &1 Uéh
1 sS4 H fHar Sum| s U 91 T8 § R R Al & Ol BT SeRfaife T & HIEIH |
T Al # SEc fFar 1Y A1 SHY AR STARRTHCH fSHTad B 5@ Ul SAdT DHIRGT
RIS & gear & 9t a8 afeal & fewrarst g 21

5.43 Further elaborating on the above issue, the representative of Ministry of Water
Resources and Ganga Rejuvination has stated as under:-

TR W A AFAGT © GHT H B AT S IR B ©l ATl 39 foY U SeRfelfa 3 R’
A g1 7| T8 WIE 9Y 1982 ¥ B gl a9 2003-04 # S qroft S Y WRBR H UH gexfaafhiT
3% Ra¥ &1 W@ a1 A7l 98 TS 984 of 9 qg & 9 a1 o1 IGqH 16 fzares Rad ok 14
U Rad &1 A% BT BT @I ATl I8 957 81 3781 @ AT| Afh I @ Bl [ TRe 4
fSXa B B IR B T | ITH AHT: TAoNRIS garees A1 G PIC 7 W IFH U8 B o
fF TRBR BT I8 HAT TN &l AP IS daSE 7 WRA DR TR IR 3R 7 & $O gorl| Iqdh
A9 Ao T o1 6 ST W1E BT A1 BRI Ao 8, SUD R ARG WRBR DI IR T8l §
Fifs W forad ol T I9H Sod Wed 9 Al ! sifelaei gU1 Ue @Re | I9 ol fiv Rarsa
forar a1 21 ot a1 divlaed Y% Y T & STH 9 TS TR diolae B, Rt Sment st adh
PAR ST | IHH AT & 1 ASRLIST ART 8, GEI D-daal Yo &, o a1, ok ga i,
TaE & W Y8 91 B! AN 98 T Tl 39 QM1 Hroided § B 81 8T 2] 39D Al TN ©
5 % Rad, o1 geaqa & 600 fAform Fgfdd urlt 21 <o 9 Sread Sua@ w1800 fafera
RfIs 2 S TH e url dad gegd T4 H 7l Sefafd off R ¥ o genyE T &
U BT IR IR W™ H SAC FR UG, S {6 984 88 a9 UiEd ©, Al 9% § Sfdl B GERT DI
IEd T OB Hiel [HAT S FHhal gl SHH W 7 Bl AR WRBR B AR HIT B S g,
RIifh SAGT IR 980 HH 8, Hifh SHH Iod IR & PI-THF DI W Sovd &l IS Tar 8
B g, A B SR U Tl dRd R SR uE e 9 @ | g9t e el @ a9 gd
B HEaqU usq\%lqldﬂulgalﬂwa@ﬁﬂﬁ@w%a@%%ﬁﬁW%a@ﬁ%@%@W
gl ol 89 daa 700 fafers crglslcb Hiex Ul BT & WaIT BR U 2| - ST,
RoRar iR arat |rdl & 1300 faferas wyfae e ur wg # <1 @1 21 Ak 59 &9 F9m arsd
g, A1 3H®T U SR i R g 3R -1 IU & d1er RARTS #oric|

5.44 When asked about environmental consequences of Interlinking of rivers in the
country, the Department have stated as under:-

"...The Interlinking of Rivers (ILR) projects are environmental friendly. The
adequate provision of water for environmental and ecological needs in the
downstream of the proposed diversion structure is being kept while estimating
the quantum of water for diversion. The environmental and ecological aspects of
the project are duly examined and addressed in the Detailed Project Report
(DPR) of each link. The ILR projects are green projects and are like any other
water resources projects."

5.45 On the query of the Committee regarding arrangements of finance for projects on
interlinking of rivers in the Country, the Department have stated as under:-
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"...From the trends available about the availability of funds in the financial sector
and the future projection of GDP and the savings rate it would clearly appear that
sufficient domestic resources can be available for funding the programme.
However, since these savings are entirely in terms of household savings and in
the private sector, appropriate instruments have to be designed to channelize
these funds into the programme. This can be through a combination of private
participation, appropriate public-private partnership and pure public funding as
was done for funding the roads programme..."

5.46 While explaining problems in implentation of interlinking of rivers due to
constitutional provisons regarding water, the representatives of Ministry of water
resources and Ganga rejuvination has stated as under:-

AT W TG SO 8| A Al Dl §AR < § Ul B DRI AT Bl S
BT 980 S & ISP 9gd 9 33 39 WY ¥ I &l O 7 B AN ¥l SHHT Aqed © B T
B IR H PIs W T AT I GRBR gRT B S0 | 15T ARBR BT Tgel e 2 fb o=
¥ A fRwal § wnfi w1 ofeT IRa WRER [F W § AGE B PSS &l 2
PRSI WA B GATdD & RA DR B PR Fball ol Uh GO U8 DRI H §X
we ST BT AR Bl §eR W 1R e § G Hic 31 R fhar mar 21 gegis feegmest &
9 fSge &1 Rered R A 81 3fl I Yo A 318 foeged o™ o w 8, o dF feggess 1
3 frcer faw € Reat e 81 %@ § offdh U W) S9-9RE 9T @ 919 897 Bl $e¥ W e &
%Y RSiTed 1 95 & gfpal © 3R 3 aoie A HWN, B, Maraw) fe Afedi & ddy 7 fQgad
M 21 399 B9 Afedl & HAoric H f feawpd a1l §1 ST AT W0 39 Uge] W IHRAT
H A 6 T B il T BREISIRAA Wed §, i Uik ek B, O soaiie! dise
Folqe 8, ITH R ATH Yol UIhRIGHT ger UTar HaeR H BTl GUR AT & I ORE BT A
3R AR WRBR aTe [ arex RAAd daex 4 & |-

5.47 When asked to furnish constitutional provisions regarding water, the Ministry of
Water Resources, River Development and Ganga Rejuvination have stated as under:-

"The constitutional provisions in respect of allocation of responsibilities between
the State and Centre fall into three categories: The Union List (List-l), the State
List (List-Il) and the Concurrent List (List-1l). Article 246 of the Constitution deals
with subject matter of laws to be made by the Parliament and by Legislature of
the States. As most of the rivers in the country are inter-State, the regulation and
development of waters of these rivers, is a source of inter-State differences and
disputes. In the Constitution, water is a matter included in Entry 17 of List-Il i.e.
State List provides that "Water that is to say, water supplies, irrigation and
canals, drainage and embankments, water storage and water power subject to
the provisions of Entry 56 of List - I". Whereas, Entry 56 of Union List provides for
regulation and development of inter-State rivers and river valleys to the extent to
which such regulation and development under the control of the Union is
declared by Parliament by law to be expedient in the public interest."
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The Department have also stated that Article 262 of the Constitution deals with
adjudication of water disputes. The provisions in this regard are:

Article 262 (1)

Parliament may, by law, provide for the adjudication of any dispute or complaint
withrespect to the use, distribution or control of the waters of, or in, any inter-
State river or river valley.

Article 262 (2)

Notwithstanding anything in this Constitution, Parliament may, by law, provide
that neither the Supreme Court nor any other court shall exercise jurisdiction in
respect of any such dispute or complaint as is referred to in clause (1).

5.48 On the issue of interlinking of rivers in the country, Shri K. Nithianandan in his
written memoranda submitted before the Committee has stated as under:-

"Rivers is our great sub-continent should be linked on a war footing so that more
cultivable area will come under irrigation. Aim should be to eliminate completely
dry land farming. It is sad to see enorinous rain and flood water rainy season
goes waste and flows into sea. At the same time there is sever drought in other
parts of the country. People struggle even to get drinking water."

Rejuvenation of Traditional Water Storage System

5.49 When asked about steps being taken to survey and improvement of traditional
Water storage system such as tanks, ponds, Baories etc. in the Country, the
Department have stated as under:-

"..GOI is implementing the Scheme for Repair, Renovation and Restoration
(RRR) of water bodies which has multiple objectives like Comprehensive
improvement and restoration of water bodies thereby increasing tank storage
capacity, Ground Water Recharge, Increased availability of drinking water,
Improvement in agriculture/horticulture productivity, Improvement of catchment
areas of tank commands, Environmental benefits through improved water use
efficiency; Promotion of conjunctive use of surface and ground water, Community
participation and self-supporting system for sustainable management for each
water body, Capacity Building of communities in better water management,
Development of tourism, cultural activities etc. This is a continuing scheme since
X Plan and is presently being implemented during XII Plan also.Steps taken by
Ministry of Water Resources, River Development and Ganga Rejuvenation for
Restoration, Renovation and Rehabilitation (RRR) of Water Bodies are as
follows:

I. Pilot scheme on RRR of water bodies: During X Five Year Plan, a pilot
scheme for repair, renovation and restoration of water bodies as a State Sector
Scheme was launched by the Government of India. The pilot scheme envisaged
a Plan Outlay of Rs. 300 crores to be shared by Centre and State in the ratio of
3:1. The objective of the pilot scheme on water bodies was to restore and
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augment storage capacities of water bodies and to recover and extend their lost
irrigation potential. The central share of Rs. 197.30 crore was released up to
March, 2008 under the pilot scheme for taking up 1098 water bodies in 26
districts of 15 states. The work was completed in 1085 water bodies.

ii. Scheme of RRR of water bodies with domestic support during XI Plan:
The Government of India approved the scheme of Repair, Renovation &
Restoration (RRR) of water bodies with domestic support during the year 2009 at
a Central outlay of Rs. 1250 crore for implementation as a State Sector Scheme
during Xl Plan period. The scheme provided for the comprehensive improvement
of water bodies, catchment area treatment, command area development and
capacity building of stakeholders. Central assistance of 90% of the cost of the
project of Special Category States, KBK (undivided) districts of Odisha and
projects located in drought-prone, tribal and naxal affected areas and Projects
benefiting other areas of Non- Special Category States are eligible for 25%
Central Assistance. 3341 water bodies costing Rs. 1309.16 crore with an aim to
restore 1,83,102 ha of irrigable area have been taken up during this plan and the
works of 2501 water bodies have been completed and a Central Assistance (CA)
of Rs 917.259 crore has been released so far. An irrigation potential of 1,45,468
ha has so far been restored. The works of remaining 800 water bodies are under
progress.

iii. Scheme of RRR of water bodies with external assistance during XI Plan:
The Government of India (Gol) during the year 2008 approved a scheme on
Repair, Renovation and Restoration of water bodies with external assistance.
Under the scheme, Gol took 25% of the World Bank loan and passed it to the
State Government as Central Assistance and 75% of the loan was transferred to
the State Government on back to back basis to meet the State share. The
Appraisal and implementation process were coordinated by Department of
Economic Affairs, Ministry of Finance and World Bank. 10887 water bodies in
four states namely Odisha, Karnataka, Andhra Pradesh and Tamil Nadu at an
estimated cost of Rs 3672.42 crore were proposed to be covered. As per the
latest progress, the works of 8054 water bodies have been completed. There is a
potential restoration of around 8.48 lakh ha.

iv. Scheme for Repair, Renovation and Restoration of Water Bodies during
XII Plan: The Scheme for Repair, Renovation and Restoration (RRR) of Water
Bodies during the Xl Plan has been approved by Cabinet Committee on
Economics Affairs in its meeting held on 20.09.2013 and the new Guidelines
were circulated to all the State Governments. Under the scheme, about 10,000
water bodies having a Culturable Command Area (CCA) of 6.235 lakh hectare at
a cost of Rs. 10,000 crore would be covered. Out of 10,000 water bodies, 9,000
water bodies will be in rural areas and balance 1,000 water bodies will be in
urban areas. Out of Rs. 10,000 crore, Central Share is Rs. 6235 crore.The
Central Assistance(CA) will be in the form of grant which will be 90% of project
cost in case of Special Category States (North-Eastern States including Sikkim,
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Himachal Pradesh, Jammu & Kashmir, Uttarakhand and undivided Koraput,
Bolangir and Kalahandi (KBK districts of Odisha) as well as projects lying in
desert development programme(DDP),drought prone areal/tribal area/Naxal
affected area and Central Assistance of 25% of project cost in case of Non-
Special Category States/areas.During 2014-15, a total of 1057 water bodies
costing Rs 830.666 crore from 8 States (Odisha 760, Uttar Pradesh 8,
Meghalaya 9, Uttarakhand 5, Madhya Pradesh 134, Tamil Nadu 105, Rajasthan
32 and Manipur 4) were included and a CA of Rs 103.48 crore was released. An
amount of Rs 27.00 crore was also released during 2014-15 for water bodies of
Odisha State which were approved during XI Plan.Similarly, during 2015-16, a
total of 297 water bodies costing Rs. 195.21 crore from 3 States (Uttar Pradesh
66, Tamil Nadu 49, Telangana 182) were included under the Scheme. A Central
Assistance (CA) of Rs. 103.48 crore was released for the water bodies of
Odisha, Madhya Pradesh, Meghalaya & Manipur which were approved /included
during 2014-15. Further, a Central Assistance (CA) of Rs. 161.19 crore was
released for the water bodies of Odisha, Uttar Pradesh, Rajasthan, Tamil Nadu
and Telengana which were approved /included during 2015-16."

Ground Water Resources Management

5.50 Over the years, due to enhanced availability of energy sources such as electricity
and petroleum, groundwater has emerged as a secure source of supply for irrigation
and become one of backbone of green revolution in the country. However, due to
indiscriminate use has led to environmental consequences such as groundwater
depletion, pollution and water quality deterioration. It has raised concerns to agrarian
economies as millions of rural livelihoods now depend upon groundwater irrigation.
Central Ground Water Board (CGWB) has identified 1071 blocks/ talukas under over
exploited category, which need immediate special attention for water conservation and
ground water recharge. They have also notified about 150 blocks/talukas as most
vulnerable areas suggesting regulated and cautious use of ground water. These blocks
witness serious scarcity of water and are vulnerable even to sustain drinking water
requirement unless addressed for ground water recharge and its regulated use. When
asked about the status of groundwater availability in the country, the Department have
submitted following details:

Sl. State Annual Net annual | Annual Stage of

No. replenishable groundwater groundwater groundwater
groundwater availability draft development
resource (bcm) (bcm) (bcm) (%)

1 Andhra Pradesh 35.89 32.57 14.51 45

2 Arunachal pradesh | 4.51 4.06 0.003 0.08

3 Assam 28.52 25.79 3.49 14

4 Bihar 29.34 26.86 11.95 44

5 Chhatisgarh 12.42 11.63 4.05 35

6 Delhi 0.31 0.29 0.39 137

7 Goa 0.24 0.145 0.04 28

8 Gujarat 18.57 17.59 11.86 67

9 Haryana 10.78 9.79 13.05 133
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10 Himachal Pradesh | 0.56 0.53 0.38 71
11 Jammu & Kashmir | 4.25 3.83 0.81 21
12 Jharkhand 6.31 5.76 1.86 32
13 Karnataka 17.03 14.81 9.41 64
14 Kerala 6.69 6.07 2.84 47
15 Madhya Pradesh 9.41 64 18.83 57
16 Maharashtra 2.84 47 17.18 53
17 Manipur 0.44 0.40 0.004 1.02
18 Meghalaya 1.78 1.60 0.0017 0.08
19 Mizoram 0.03 0.027 0.001 3.52
20 Nagaland 0.62 0.55 0.03 6.13
21 Odisha 18.83 57 4.73 28
22 Punjab 17.18 53 34.88 172
23 Rajasthan 4.73 28 14.84 137
24 Sikkim -- 0.044 0.011 26
25 Tamil Nadu 34.88 172 14.93 77
26 Tripura 2.587 2.358 0.163 7
27 Uttar Pradesh 77.19 71.66 52.78 74
28 Uttarakhand 2.04 2.00 1.13 57
29 West Bengal 29.25 26.58 10.69 40
Total 432.11 397.60 244.85 62

(Source: CGWB, 2011)

5.51 On the query of the Committee regardig ICAR study on effect of excess
groundwater exploitation on Indian agriculture sector and environmental health, the
Department have submitted as under:

"A study at Ludhiana AICRP centre on groundwater utilization under ICAR-IIWM
showed that the groundwater level is decreasing over the years in state of
Punjab. With declining water table, farmers are deepening existing bore wells
and shifting from cheaper surface mounted centrifugal pumps to expensive
submersible pumps. This is increasing the cost of pumping in the agriculture
sector. It is found that the quality of groundwater deteriorates with excess
groundwater exploitation due to accelerated diffusion of contaminants from
industrial and urban effluents to the groundwater. A study at Junagarh AICRP
center showed that due to overexploitation of groundwater, there is seawater
intrusion in South Saurashtra coast of Gujarat state."

5.52 When asked to explain ways for augmentation of groundwater level in the
country, the Department have submitted as under:

"The groundwater level in the country can be maintained in the following ways.

(@) Proper implementation of watershed management programmes.

(b) Rainwater harvesting by creating farm ponds, percolation tanks and check
dams.
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(c) Regulation of groundwater withdrawal so that it does not exceed the
natural groundwater recharge.

(d) Pricing of groundwater and abolition of free energy.
(e) Artificial recharge of groundwater.

(f)  Rooftop rainwater harvesting in urban areas.

(g) Conjunctive use of surface water and groundwater."

5.53 When asked about the policy of Government regarding exploitation of
groundwater, the Department have submitted as under:

"..The National water policy enunciates the following guidelines for groundwater

(a) There should be periodic assessment of the groundwater potential taking into
consideration quality of the water available and economic viability.

(b) Exploitation of groundwater resources should be so regulated as not to exceed
the recharge possibilities, as also to ensure social equity. Groundwater
recharge projects should be developed and implemented for augmenting the
available supplies.

(c) Integrated and coordinated development of surface water and groundwater
and their conjunctive use should be envisaged right from the project planning
stage.

(d) Overexploitation of groundwater should be avoided near the coast to prevent
ingress of seawater into fresh water supplies.."

5.54 When asked to furnish details of programmes for augmentation of groundwater
level in the Country, the Department have submitted as under:

"..The programmes for promoting enhancement of groundwater level in the
Country are as follows.
(a) Integrated Watershed Management Programmes (IWMP).

(b) Demonstrative artificial recharge project under central sector scheme.
(c) Rooftop rainwater harvesting scheme.."

5.55 When the Committee enquired about efforts by the Government for encouraging
rainwater harvesting capacity in the country, the Department have stated as under:-

"..The Department of Land Resources, Ministry of Rural Development had been
implementing an area development programme i.e. Integrated Watershed
Management Programme (IWMP) w.e.f. 26.02.2009, for development of rain-fed
/ degraded areas. The major activities taken up under IWMP inter-alia include
ridge area treatment, drainage line treatment, soil and moisture conservation,
rain water harvesting, nursery raising, afforestation, horticulture, pasture
development, livelihoods for asset less persons. In 2015-16, the IWMP has been
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amalgamated as the Watershed Development Component of the “Pradhan
Mantri Krishi Sinchayee Yojana (WDC-PMKSY).."

As on 30.09.2016, a total of 8214 watershed projects have been
sanctioned covering an area of 39.07 million ha and an amount of Rs.13403.08
crore released as Central assistance for all the States of the country except Goa
under aforesaid scheme. The funding pattern under WDC-PMKSY is 60:40
between Centre and State Government except in the States of North Eastern
Region and Hill States where the funding pattern between Centre and State
Government is 90:10. As per the Common Guidelines for Watershed
Development Projects-2008 (Revised Edition-2011), the period for completing
WDC-PMKSY projects is between 4-7 years. These projects are at various
stages of implementation.

During 12™ Plan as per the directions of Ministry/NITI Ayog, CGWB has
prepared and submitted an EFC proposal for Artificial Recharge in Six Over
Exploited ground water blocks (OE Blocks) in Six States namely Andhra
Pradesh, Madhya Pradesh, Punjab, Tamil Nadu, Telangana & Uttar Pradesh
amounting to Rs 82.26 Crores on 28.04.2016 which has been revised and re-
submitted on 29.09.2016 for amounting Rs.94.0 Cr. CGWB has also prepared
Artificial Recharge Plans for 442 OE Blocks out of 500 Over exploited blocks in
the states of Andhra Pradesh, Haryana, Karnataka, Maharashtra, Punjab,
Rajasthan, Tamil Nadu, Telangana and Uttar Pradesh in the country. Based on
these AR plans, following Artificial Recharge proposals have been submitted to
the Ministry on 24.06.2016. CGWB has prepared a conceptual document “Master
plan for artificial recharge to ground water in India, 2013’ which provides
State/UT wise information about area specific artificial recharge techniques to
augment the ground water resources based on the availability of source water
and capability of subsurface formations to accommodate it. Copies of the Master
Plan have been circulated to all Hon’ble MPs along with DO letter from Hon’ble
Minister for WR, RD & GR for its implementation in their respective
constituencies. Copies were also given to respective state government for its
implementation. This Master Plan has been placed on the website of Central
Ground Water Board.."

5.56 When asked to spell policy of Government of India for controlling exploitation of
ground water resources by the water bottling companies and other industries, the
Department have stated as under:-
"..Central Ground Water Authority which is responsible for regulation and control
of GW development and management in the country and it has undertaken
following steps:

i.  Notification of the blocks/ talukas/ mandals/areas for regulation of ground
water development and management

e CGWA has notified 162 blocks/ talukas/ mandals/ areas in the country for
regulation of abstraction of ground water in the country.
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In notified areas abstraction of ground water is not permissible for any
purpose other than drinking-water.

The District Administrative Head(s)/ Municipal Head(s) have been appointed
as “Authorized Officer(s)” under Section 4 of the Environment (Protection) Act,
1986 to oversee “all issues pertaining to granting of NOC’s for ground water
withdrawal, checking violations, sealing of ground water abstraction structure,
launching of prosecution against offenders, attending of complaints are to be
addressed by the Authorized Officers”.

Regulation of ground water in non-notified areas - Issuance of No Objection
Certificate (NOC) for ground water withdrawal

CGWA has framed “Guidelines /  Criteria for Evaluation of Proposals /
Requests for Ground Water Abstraction” to accord NOC for industries /
infrastructure / mining projects which are existing, new or under expansion in
non-notified areas.

Directions/Advisory by CGWA

CGWA has issued suitable directions to all the Chief Secretaries of States/
Administrators of Union Territories and various organizations for regulation
and management of ground water resources.

Adoption of Model Bill

Ministry of Water Resources, River Development and Ganga Rejuvenation
has been pursuing the matter regarding enactment of law on ground water
with all States/UTs.The Model Bill was initially circulated in 1970 which has
been re-circulated in 1992,1996 and 2005 to the States/Union Territories to
enable them to enact suitable legislation for regulation and control of ground
water development on the lines of Model Bill. So far, 15 States/UTs have
already enacted and implemented the legislation in this regard. 16 other
States/UTs are in the process of enactment of legislation.

Criteria for Recharge to Ground Water by the Industries using Ground Water
as Raw Material and other Water Intensive Industries

Industries using ground water as raw material/water intensive industries like
packaged drinking water, mineral water industries, distilleries, breweries, soft
drink manufacturing industries, textiles, paper & pulp, etc. shall not be granted
NOC for ground water withdrawal from Over-Exploited areas. In Safe, Semi-
Critical & Critical areas NOC is mandatory for ground water withdrawal by
these industries. However, ground water withdrawal will be limited as follows:

Category

Ground Water Withdrawal Limit

Safe

Withdrawal limited to 200% of ground water recharge.

Semi- Critical

Withdrawal limited to 100% of ground water recharge.

Critical

Withdrawal limited to 50% of ground water recharge.

Over- Exploited

No permission for ground water withdrawal by Industries.
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vi.  Criteria for Recharge to Ground Water by the Industries/ Infrastructure/
Mining Projects

should fully recycle and reuse
the waste water

Category* Mandatory Recycle/Reuse (for | Withdrawal permitted (%
various purposes except | of proposed recharge)
recharge to ground water)

Safe Major and Medium Industries to | NOC is required for ground water
recycle and reuse at least 40% | withdrawal subject to adoption of
of the waste water artificial recharge to ground water.

Semi- critical Major and Medium Industries to | Withdrawal may be permitted subject
recycle and reuse at least 50% | to undertaking of ground water
of the waste water recharge** measures. The withdrawal

should not exceed 200% of the
recharged quantity.

Critical Major and Medium industries | Withdrawal may be permitted subject

to undertaking of ground water
recharge** measures. The withdrawal
should not exceed 100% of the
recharged quantity.

Over- exploited

All Industries to fully recycle and
reuse the waste water

Withdrawal may be permitted subject

to undertaking of ground water
recharge** measures. The withdrawal
should not exceed 50% of the
recharged quantity.

*The guidelines will follow the category of blocks as on Ground Water Resource
Estimation (GWRE) 2011 till further revision.

**The recharge should be implemented within the premises and/ or same
watershed/ assessment unit. Detail project proposal shall be submitted along
with the application for NOC."

5.57 On the issue of augmentation of underground water resources in the country,
the Sri Sidhartha Welfare Trust has submitted as under:-

» "The underground water is depleting fast in dry zones due many factors which
is causing the dehydration of the soils and death and disappearance of many
lower order species of flora and fauna in addition to stress on farming being
aggravated by GW & CC, The efforts of the govts through watershed models
of cultivation and treatments are not yielding the required results. It has to be
made compulsory at least in the holdings more that 2 ha in raid fed areas
including in forest areas. An extent of 5% of the holding should be reserved
for trees planting and a farm pond to a capacity of at least 250 to 500 mts to
impound the runoff and recharge the underground water with tree planting
around it without fail; and it is not difficult to do it by using machineries. The
Government can finance for it as it helps in many ways the state.
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» The bore wells are dug indiscriminately and failed bore wells are left to nature
without making use for recharging the underground water table by the
farmers. There should be authority to monitor bore wells; to permit digging of
bore wells and take the failed bore wells to the account of the govt; and use it
for recharging the underground water table- The failed bore wells, failed open
wells and abandoned Kalyanis- stepped open wells of the South Inda are left
to nature except Tamil Nadu which has a programme to use them for
recharging under ground water. The government should have a scheme to
create a channel intercepting the waste runoff water from the field-farm land
to the failed well and allow it to pass through a chute fitted with a mess
suitable to locality to filter the floating wastes carried by the runoff to make it
suitable for infiltration in to the ground during rains. Tamil Nadu model needs
to be followed."

5.58 On the above issue, S . Krishnamoorthi in his representation to the Committee
submitted as under:

» "Lakes and Ponds are to be deepened so that more water can be stored
Thereby excess Rain Water reaching the ocean can be averted and the
underground water level will increase. It will enable us to utilized the reserved
water during waterless summer season for irrigation and drinking purpose.

» All areas of River, Lakes, Ponds and Water Canals in the nation may be re-
surveyed and recorded so that future encroachment by the unsocial elements
can be averted."
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CHAPTER-VI

APPROACH FOR MAKING INDIAN AGRICULTURE CLIMATE RESILIENT.

6.1  The need for a climate resilient approach to agriculture is critical for India where
more than 80 percent agriculturists are small-holder farmers. the department of
agricultural Education and research have informed that Climate change impacts on
agriculture are being witnessed all overthe world, but countries like India are more
vulnerable in view of the huge population dependent on agriculture, excessive pressure
on natural resources and poor coping mechanisms. The warming trend in India over the
past 100 years has indicated on increase of 0.60°C. The projected impacts are likely to
further aggravate field fluctuations of many crops thus impacting food security.

6.2 There are already evidences of negative impacts on yield of wheat and paddy in
parts of India due to increased temperature, water stress and reduction in number of
rainy days. Significant negative impacts have been projected with medium-term (2010-
2039) climate change, eg. yield reduction by 4.5 to 9%, depending on the magnitude
and distribution of warming. Since agriculture makes up roughly 15% of India's GDP, a
4.5 to 9.0% negative impact on production implies cost of climate change to be roughly
at 1.5% of GDP per year. Enhancing agricultural productivity, therefore, is critical for
ensuring food and nutri/onal security for all, particularly the resource poor small and
marginal farmers who would be affected most. In the absence of planned adaptation,
the consequences of long- term climate change could be severe on the livelihood
security of the poor. On the query of the Committee regarding strategy of the
Government to make strategy to make Indian Agriculture climate resilient, the
Department have stated as under:-

"..Based on the scientific data and information obtained from several national and
international agencies, it has now been understood that climate change is
imminent. The ill effects of climate change are likely be seen in terms of frequent
droughts, floods, hailstorms, cold and hot waves associated with extreme events
imposing new challenges for successful husbandry of crops, horticulture,
livestock, poultry, fisheries etc. Thus, ICAR initiated a National Network Project
on Climate Change (2004-13) to assess the vulnerability of Indian agriculture to
climate change over medium term (2010-2039) and identify possible adaptation
options towards climate resilient agriculture. As a result, the council brought new
paradigm of multidimensional approach to agricultural research with emphasis on
environment, health, nutrition, and livelihood security besides productivity.
Accordingly, a network of ICAR research institute are actively engaged in
harnessing the power of science and innovations for food security, food safety,
farmers prosperity and enhance natural resource base; disseminating the
innovations through network of KVKs; and technical backstopping to
developmental agencies under changing climate scenario.

Further, the Government through ICAR has also initiated network project,
National Innovations on Climate Resilient Agriculture (NICRA) during 2010-11. It
encompasses multi-pronged strategic research, technology development,
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6.3

capacity building of stakeholders and technology demonstrations at farmer’s
fields. The strategic research aims mainly to evolve crop varieties tolerant to
climatic stresses like floods, droughts, frost, inundation due to cyclones and heat
waves. Technology Demonstration Component (TDC) under NICRA aims at
demonstration of location specific practices and technologies to enable farmers
cope with current climatic variability. Demonstration of available location-specific
technologies related to natural resource management, crop production, livestock
and fisheries is being taken up in the climatically vulnerable districts for
enhancing the adaptive capacity and resilience against climatic variability. TDC is
being implemented in a farmer participatory mode in 151 vulnerable districts of
the country..."

When  asked about any assessment by ICAR  regarding

advantages/disadvantages of Indian Agriculture sector vis-a-vis global climate changes,
the Department have stated as under:-

".In recent years climate change and its variability are emerging as major
challenges to Indian Agriculture. The projections of global climate change
include altered average temperatures, rainfall, and increased extreme events
(e.g. heat and cold waves, flooding), enhanced atmospheric carbon dioxide and
ground-level ozone concentrations and rise in sea level leading to inundation of
coastal areas etc. in recent past it is more evident, as one or the other part in the
country is affected by droughts, excessive rains, floods, cyclones, frost, heat
wave and other climatic events. The IPCC reports clearly outlined the global and
regional impacts of projected climate change on agriculture, water resources,
natural ecosystems and food security. Although, climate change impacts are
being withessed world over, the countries in which larger population is dependent
on agriculture, such as India, are more vulnerable. The risks are likely to be
experienced more by small and marginal farmers of rainfed and other risk prone
regions with poor coping mechanisms.

The Department have further stated that climate change studies pertaining
to India show enough evidence of rising mean temperature during post-1970
period. Greater warming of 0.21°C per 10 years during post-1970 period as
compared to 0.51°C per 100 years during past century has been reported.
Besides, country experienced 15 deficit and 6 excess monsoon years in post-
1960 period in comparison to only 27 deficit and 20 excess monsoon years
during 1871-2014. These climate change pattern has already begun affecting
Indian agriculture sector adversely by enhanced abiotic and biotic stresses to
crops and livestock. The studies under NICRA estimated around 81.3 million ha
area in arid, semi-arid and dry sub-humid regions vulnerable to extreme weather
events.

Various studies indicated overall reduction in productivity by 4-6% in rice,
6% in wheat, 18% in maize, 2.5% in sorghum, 2% in mustard and 2.5% in potato
besides significant regional variability (Naresh Kumar etal., 2012). The crop
yields are projected to be more vulnerable in Central and East India for wheat;
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Punjab, Haryana and Rajasthan for irrigated rice; Maharashtra, Odisha,
Chhattisgarh and Assam for rainfed rice; Central India for mustard; and Punjab,
Bihar, Jharkhand, Uttar Pradesh and West Bengal for potato. In total, agriculture
makes up roughly 16% of India’s GDP, an averaged 4.5-9.0% negative impacts
on production implies a cost of climate change to be up to 1.5% of annual GDP.
However, the study demonstrated that appropriate climate resilient interventions
could greatly negate the impact of climate change.

Further, the analysis of recent weather data in Himachal Pradesh
indicated that the maximum temperature is showing an increasing trend during
November to April. Increase in the temperature limited the fulfilment of chilling
requirement for apple production. The chill units hours showed decreasing
trends upto 2400 meter above mean sea level (m amsl) (Kullu and Kinnaur
districts). On the other hand increasing trends of chill units at 2700 mamsl
suggested that area is becoming suitable for apple cultivation in higher altitude.
This is partially attributed for shift of apple belt upwards from 1250 m amsl to
2500 m amsl and increasing area of apple in higher elevations. The new areas
of apple cultivation have appeared in Lahaul and Spitti and upper reaches of
Kinnaur district of Himachal Pradesh. While the apple productivity in lower
elevations was impacted by increase in temperature, it also created opportunity
for cultivation of other crops. Increase in temperature in higher elevations
created opportunity for cultivation of apple and other fruits and vegetable crops.
Increase in temperature did not show any significant impact on the productivity of
other temperature fruits like peach, plum and pear. The tea crop in mid-hill
regions also showed a decrease in yield with increase in temperature and
decreasing trends of rainfall. Crop phenology revealed hastening of crop
maturity in mid hill regions due to increase in temperature during crop seasons.."

National Innovations on Climate Resilient Agriculture (NICRA)

6.4 National Mission on Sustainable Agriculture (NMSA) has been formulated to
make Indian agriculture more productive, sustainable, and remunerative and climate
resilient. Enhancing the resilience of Indian Agriculture covering crops, livestock and
fisheries to climatic variability and climate change through development and application
of improved production and risk management technologies; demonstrating site specific
technology packages on farmers’ fields for adapting to current climate risks; and
capacity building of scientists and other stakeholders in climate resilient agricultural
research and its application are the major objectives. The strategic research is being
conducted at 40 ICAR Institutes in a network mode covering crops, horticulture,
livestock, natural resource management and fisheries sectors. Activities like promotion
of integrated farming system, integrated nutrient management, integrated pest
management, water use efficiencies, management of rice cultivation practices like
system of rice intensification (SRI), directed seeded rice (DSR) etc., conservation
agriculture, livestock management, climate resilient varietal improvement, crop
diversification etc. are taken up as sustainable agricultural practices.When asked to
furnish objectives as enshrined in National Mission on Sustainable Agriculture (NMSA),
the Department have stated as under:-
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"...The NMSA drives its mandate from Sustainable Agriculture Mission which was
one of the eight Missions outlined under National Action Plan on Climate Change
(NAPCC). The Mission document was approved in principle by the Prime
Minister's Council on Climate Change (PMCCC) on 23.09.2010 to promote
sustainable agriculture through improved soil and water conservation, efficient
water use, better soil health management and developing rainfed areas. The
Mission have following objectives for the XII Plan:

>

To make agriculture more productive, sustainable, remunerative and
climate resilient by promoting location specific Integrated/Composite
Farming Systems;

To conserve natural resources through appropriate soil and moisture
conservation measures;

To adopt comprehensive soil health management practices based on soil
fertility maps, soil test based application of macro & micro nutrients,
judicious use of fertilizers etc.;

To optimize utilization of water resources through efficient water
management to expand coverage for achieving ‘more crop per drop’;

To develop capacity of farmers & stakeholders in conjunction with other
ongoing Missions e.g National Mission on Agriculture Extension &
Technology, National Food Security Mission, National Initiative for Climate
Resilient Agriculture (NICRA) etc., in the domain of climate change
adaptation and mitigation measures;

To pilot models in select blocks for improving productivity of rainfed
farming by mainstreaming rainfed technologies refined through NICRA
and by leveraging resources from other schemes/Missions like Mahatma
Gandhi National Rural Employment Guarantee Scheme (MGNREGS),
Integrated Watershed Management Programme (IWMP), RKVY etc.; and
To establish an effective, inter and intra Departmental/Ministerial co-
ordination for accomplishing key deliverables of National Mission for
Sustainable Agriculture under the aegis of NAPCC.."

6.5 When asked about steps being taken by the Government of India to achieve the
objectives of NMSA, the Department have stated as under:-

"....The NMSA has set following multi-pronged strategy to achieve the objectives
as under:

>

Promoting integrated farming system covering crops, livestock & fishery,
plantation and pasture based composite farming for enhancing livelihood
opportunities, ensuring food security and minimizing risks from crop failure
through supplementary/ residual production systems;

Popularizing resource conservation technologies (both on-farm and off-
farm) and introducing practices that will support mitigation efforts in times
of extreme climatic events or disasters like prolonged dry spells, floods
etc.
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> Promoting effective management of available water resources and
enhancing water use efficiency through application of technologies
coupled with demand and supply side management solutions;

> Encouraging improved agronomic practices for higher farm productivity,
improved soil treatment, increased water holding capacity, judicious use of
chemicals/ energy and enhanced soil carbon storage;

> Creating database on soil resources through land use survey, soil profile
study and soil analysis on GIS platform to facilitate adoption of location
and soilspecific crop management practices& optimize fertilizer use;

> Promoting location and crop specific integrated nutrient management
practices for improving soil health, enhancing crop productivity and
maintaining quality of land and water resources;

> Involving knowledge institutions and professionals in developing climate
change adaptation and mitigation strategies for specific agro climatic
situations and promoting them through appropriate farming systems;

> Pragmatic interventions as per land capability and conducive to climatic
parameters in select blocks as pilots for ensuring integrated development
through dissemination and adoption of rainfed technologies with greater
reach in disadvantaged areas & location specific planning by way of
coordination, convergence and leveraging investments from other
Schemes/Missions like MGNREGS, IWMP, RKVY, National Food Security
Mission (NFSM), Mission for Integrated Development of Horticulture
(MIDH), National Mission for Agricultural Extension & Technology
(NMAEA&T) etc. A consortium approach may be evolved with various stake
holders including knowledge partners like State Agricultural Universities
(SAUs), Krishi Vigyan Kendras (KVKs), Indian Council of Agricultural
Research (ICAR) Centres, professional organisations etc. by the State
Government to provide single window service/ knowledge provider system
for the benefit of farming community;

> State Government may engage reputed NGOs for implementation of
cluster/village development plan in case of limited govt. infrastructure is
available in that area through a transparent system of selection and
defined process of supervision and monitoring through a line department.

> Strong technical monitoring and feedback systems on climate change
mitigation and adaptation issues to the National Advisory Council for
regular updates on technical feasibility of various components and their
effectiveness in bringing about the climate resilience. The experts of
central institutes and state agricultural universities would be part of such
technical monitoring/feedback. The capacity building of the implementing
agencies would be steered by MANAGE.."

6.6 When asked to furnish number of research projects undertaken in various
research institutes under NICRA project since its inception, the Department have stated
as under:-
"...About 40 Research Institutes of ICAR are conducting research under Strategic
Research Component covering various research theme areas viz., development
of multiple stress Tolerant Crop Genotypes, Natural Resource Management,
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Green House Gas Emissions, Climate Resilient Horticulture, Marine, Brackish
and inland Fisheries, Heat tolerant Livestock, Small Ruminants and Poultry. The
institutes continue their research efforts till March 31st, 2017. About 12 Research
projects were funded and concluded under Sponsored Research Component of
NICRA and about 6 Research projects are continuing till March 31st 2017.
Similarly, about 20 research projects were funded and concluded under
Competitive Grant Component and about 14 research projects continue till March
31st, 2017.."

6.7 On the query of the Committee regarding policy of Government to involve State
Agricultural Universities/research Institutes in private sectors under NICRA projects, the
Department have stated as under:-

"..The nation-wide NICRA network programme has included 11-State Agricultural
Universities from different states of the country and 2- Research Institutes in
private sectors as a partner of the programme..."

6.8 When asked to furnish details of financial allocations and expenditure under the
NICRA projects since its inception, the Department have stated as under:-

"..The year-wise details of financial allocations and expenditure under NICRA
project is given here under:-

Rs. In Lakhs
Year

Sanctioned Expenditure
2010-11 19997.80 5860.864
2011-12 11505.59 17226.1
2012-13 7500.00 6638.446
2013-14 7000.00 6360.282
2014-15 6500.00 5315.22
2015-16 9500.00 6344.554
2016-17 11000.00 >

47745.466%

Total 73003.39

** An amount of Rs. 5500.00 lakh received from Council and released to centres and expenditure details will be known by
31-Mar-2017.

Infrastructure and Research Facilities Creation under NICRA

6.9 In order to support strategic research on crops, livestock, fisheries and modelling,
facilities/equipments like high through-put phenotyping platforms, free air temperature
elevation (FATE), carbon dioxide and temperature gradient tunnels (CTGC), high
performance computers, automatic weather stations, growth chambers, large glass
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houses, animal calorimeter, shipping vessel, flux towers and satellite receiving station
were commissioned at different Institutions.When asked to furnish Institute-wise details
of infrastructure and research facilities created under NICRA project since its inception,
the Department have stated as under:-

" .. The list of Institute-wise details of infrastructure and research facilities created
under NICRA project since its inception is as under:

ICAR Institute

Major Equipment / Facility established

CIAE, Bhopal TOC Analyzer, Precision vegetable seeder

CIBA, Chennai Aquaculture laboratory, Greenhouse gases measuring unit Agilent&78908, Multi
parameter water quality analyser, CHN analyser

CMFRI, Kochi Fishery Biology laboratory

IARI, New Delhi Plant Phenomic Facility,Eddy Covariance Sensor Flux Tower, Photo Synthesis

Chlorophyll Fluorescence System, Refrigerated Centrifuge, Gas Chromatography
with all accessories, FATE along with CO, Rings, PCR Tetrad with accessories,
Pressure Chamber Equipment, Plant Canopy Analyser, Time Domain
Reflectometer (TDR), Infrared Thermal Imaging System, Protein Separation
System, Satellite Data Reception System,

IIHR, Bangalore

Plant Phenomics Facility, Free Air Temperature Enrichment (FATE) facility, CO,&
Temperature Gradient Chamber (CTGC) facility, Environment controlled chamber
facility, Photosynthesis system with chlorophyll florescence Portable Gas
Exchange Florescence System, Root image scanning system, Line Quantum,
Sensor with accessories, UV visible Spectrophotometer

NDRI, Karnal

Livestock Waste Disposal System, Custom Designed and Fabricated Animal
Shed in cattle yard, Heating Air Conditioning Ventilation and cooling system in
Psychometric Chamber, Gel Documentation System, Multi gas Analyzer System,
Physiological Function Monitor, Real Time PCR Machine

CAZRI, Jodhpur

Rainout shelter, CHNS Analyzer, Gas Chromatograph, Leaf area meter, Stereo
zoom microscope, IRGA.

CIRG, Makhdoom

2D Electrophoresis, Micro. Litre —spectrophotometer,

CPRI, Shimla Microsoft/ relational database SQL SvrEnt co mng. system
CSWRI, Automatic weather station

Avikanagar

lISS, Bhopal Soil Penetrometer, Gas Chromatography

DOGR, Pune Automated Rainout Shelter facility

IIWBR, Karnal Automated Rain out shelter facility

CRIDA, Hyderabad

ST-100Na/K/Cl Electrolyte Analyzer, Automatic Biochemistry Analyzer-ichem-168,
Micros 60 Automatic Haematology Analyzer, In vitro Gas Production system with
wireless RF sensors, In vitro digestion DAISY Incubator, CO2 growth chamber,
CO2 and temperature gradient chambers (CTGC), Plant Phenomics Facility,Free
Air Temperature Enrichment ( FATE) facility, Free Air Co2 Enrichment (
FACE)Facility, Root image scanning system, Gas chromatograph(GC),N
Distillation set, SCADA,Automatic weather station, Video conferencing system,
Net Radiometer, Infrared thermometer
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NIASM, Baramati Plant Phenomics facility, Green house facility

NRCPB, New Delhi | Nano drop, Real time PCR, 80°C Deep Freezer, Photosynthesis System,

Environmental shaker

lIwWmMm,

Bowen Ratio Tower (Open path eddy covariance based carbon dioxide measuring

Bhubaneswar system), Automatic Weather Station

CRRI, Cuttack Eddy covariance system

NEH

Region, | Free air temperature enrichment facility (FATE), CO, and temperature Gradient

Barapani Chamber (CTGC), Walk in plant growth chamber (small), Environment Controlled

Chamber facility (6), Network of automatic Weather Stations with modem, Rain
Out shelter facility, Biochar-1000 with automatic temperature, O, and pressure
controlled Biochar making system, Protein separation system and characterization
facility, Controlled environment laboratory shakers, Photosynthesis system with
chlorophyll fluorescence, Time domain reflectrometry, TOC analyzer, Lysimeter
with electronic sensors, GC and accessories/ Methane and COsanalyzer, Soil
respiration unit, Root image scanning system, Psychrometer, Cold rooms, Atomic
absorption spectrophotometer with graphite furnace, Ultra low deep freezers,
Radio telemetry with physiological data recording, Ultra sound with colour Dapple
& Cardiac probe, Phase Contrast microscopes with stereo zoom and fluorescence
attachment

DPR, Hyderabad Environment control house,UV spectrophotometer, Growth chamber

CICR, Nagpur Open top chamber

6.10 On the query of the Committee regarding assessment of research facilities,
infrastructure, manpower requirement that required to promote research under NICRA
project, the Department have stated as under:-

6.11

"..The major infrastructure required for climate change research have been made
in some of the core ICAR institutes representing different sectors viz., Crop
Sciences, Horticultural Sciences, Fisheries, Livestock, Poultry and Natural
Resource Management. However, some of the facilities require maintenance and
servicing by the authorized service providers. Additionally, substantial amount of
contingency is required for maintenance and up-keeping of these facilities and
equipment. Additional contractual help in the form of Research Associates,
Senior Research Fellows and Skilled helpers have been provided during the past
five years to carry out the mandated research under NICRA at 40 ICAR research
institutes (220 RAs + 515 SRFs)and 121 KVKs (260 SRFs) across the country. In
order to carry out the research activities which were initiated during Xl Plan
period need to be supported by such manpower for few more years. The
proposal for expanding the Technology Demonstration Component (TDC) to few
more villages require additional manpower (1 SRF for each KVK, 2 SRF for each
ATARI) and contingency grants (Rs.10.00 Lakhs per year) and NRC (Rs. 8.00
Lakhs per year) for establishing custom hiring centres at each KVK..."

When asked about assessment of funds that will be required to fund research

projects under NICRA Projects, the Department have stated as under:-
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"...The project was initiated during 2011 with 21 research institutes and expanded
to 40 institutes, 121 KVKs, 23 AICRPDA and 25 AICRPAM villages. Majority of
the infrastructure required to carry out research has been established in these
institutes and demonstration of climate resilient technologies in 160 villages
representing the most vulnerable districts is under progress. It is important to
continue the research activities in some of the institutes after assessing the
performance through a third party evaluation. And also it is proposed to expand
the technology demonstration to several other vulnerable districts. The capacity
building on climate change technologies and research also need to be continued.
The Department has submitted following details regarding assessment of fund for
NICRA projects for next three fiscal:-

2017-2018 2018-2019 2019-2020

1300.00 1500.00 1730.00

Technology Demonstration Component (TDC)

6.12 The Department in their background note have stated that the technologies with
a potential to cope with climate variability are being demonstrated under Technology
Demonstration Component (TDC) in 121 most vulnerable districts selected across the
country through Krishi Vigyan Kendras (KVK). When asked to furnish module-wise
details of demonstrations under TDC under NICRA projects since its inception, the
Department have stated as under:-

"..In TDC, the interventions being taken up can be broadly divided in to four
groups

a). Natural resource Management (NRM)

NRM interventions consist of site specific rainwater harvesting structures in
drought affected areas; recycling of harvested water through supplemental
irrigation to alleviate moisture stress during midseason dry spells; improved
drainage in flood-prone areas; conservation tillage; artificial groundwater
recharge and water saving micro-irrigation methods etc.

b). Crop production

Under the crop production, demonstrations consist of practices and technologies
aimed at ensuring stability and resilience to crop production as a strategy for
addressing climatic variability. Demonstrations included drought and flood
tolerant varieties, community nurseries for delayed monsoon, water saving paddy
cultivation methods (SRI, aerobic, direct seeding), green manuring, nitrogen
management, advancement of planting dates of rabi crops in areas with terminal
heat stress, frost management in horticulture through fumigation, popularization
of location-specific & risk-reducing intercropping systems with high sustainable
yield index. In-situ moisture conservation practices through ridge and furrow and
raised bed planting in soybean, cotton, maize, pigeonpea, short duration pulses,
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vegetables, wheat, mustard, sugarcane, potato and vegetables were also taken
up.

c). Livestock and fisheries

Under the livestock & fishery module, demonstration of fodder production
especially under drought/flood situations, improved shelter for reducing heat
stress in livestock, siloge making methods for storage of green fodder and
feeding during the dry season, breed selection and stocking ratios for fish
production in farm ponds and monitoring of water quality in aquaculture and
Integrated farming system models in diverse agro ecosystems.

d). Institutional interventions

Under the institutional interventions, enabling support system in the village
comprising of strengthening of existing institutions or initiating new ones (Village
Level Climate Risk Management Committees (VCRMC)), establishment and
management of Custom Hiring Centers (CHCs) for farm implements, seed bank,
fodder bank, creation of commodity groups, water sharing groups, community
nursery, initiating collective marketing by tapping value chains are some of the
interventions taken up in NICRA villages."

6.13 When asked about criteria for selection of Districts for under Technology
Demonstration Component (TDC) under the project, the Department have stated as
under:-
"Project sites for the climatic vulnerabilities have been selected using the
following criteria:
1. Drought proneness based on 30 years’ rainfall data (Source: IMD)
2. Cyclone proneness based on frequency as recorded by IMD/State
Disaster Management agencies.
3. Flood proneness based on IMD data and NDMA maps.
4. Vulnerability to heat wave and cold wave based on IMD grid data on
temperatures.
5. Actual incidence of floods and droughts as recorded by ICAR-CRIDA-
AICRPAM centers

Based on the above criteria, 121 districts involving 28 states and 1 union
territory across the country have been selected. The vulnerability assessment for
all the districts of the country was also considered in finalizing the districts for the
technology demonstrations. As ICAR-KVKs are in direct contact with the farmers
at the district level and has the technical expertise, they were involved for
demonstrating the resilient technologies to climate change. Further, selection of
vulnerable districts and KVKs have been made considering their strengths i.e.
the availability of subject matter specialists, better understanding about the crop
weather situations in the surrounding villages and better network with the line
departments within the selected districts. Villages were selected in consultation
with research organizations located in the selected district and the line
departments.."
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6.14 On the query of the Committee regarding impact assessment by the ICAR on
agricultural productivity in Districts selected for Technology Demonstration Component
(TDC) to assess its impact, the Department have stated as under:-

"..The impact of the climate resilient interventions is being taken up as part of the
TDC of NICRA and is continuously monitored with the developed questionnaires
designed for the same purpose..."

6.15 When asked about targets set for target and achievement of training of farmers
under NICRA projects since its inception the Department have stated as under:-

"..Trainings were organized on various aspects aiming at enhancing the adaptive
capacity of the communities and skill up gradation. The number of trainings
organized were 816, 1157, 927, 1016 and 1042. The number of participants
was18873, 25493, 24153, 31979 and 32219 during 2011, 2012, 2013, 2014 and
2015, respectively in 100 KVKs. About 526 programmes were conducted
involving 7581 participants by the new 21 KVKs. Various aspects related to
natural resource management, efficient cultivars and cropping systems, livestock
and fisheries, nutrient management, resource conservation technology, farm
implements and machineries, livestock, feed and fodder management, nursery
raising, vermicompost and kitchen gardening for enhancing nutritional security,
etc. were covered as part of the training for farmers in NICRA villages..."

6.16 On the query of the Committee regarding policy of the Government to involve
progressive farmers in research projects being undertaken under NICRA projects, the
Department have stated as under:-

"..The progressive farmers are being involved in the technology demonstration
component of NICRA. As part of the TDC, demonstrations are being conducted
in 121 climatically vulnerable districts of the country on various aspects.."

Institutional Intervention under NICRA Project

6.17 The Department in their background note have further stated that as part of
institutional interventions under NICRA project, 100 custom hiring centers (CHCs) for
farm machinery were setup with about 30 different types of farm implements to improve
the timeliness of operations during the limited window periods of moisture availability in
rainfed areas and to promote small farm mechanization for adoption of climate resilient
practices. A novel Village Climate Risk Management Committee (VCRMC) comprising
of villagers was constituted in each of the 100 villages to manage the custom hiring of
implements as a paid service operated through a bank account. About 20 such CHCs
were studied in detail for their functioning by a joint committee of experts. Over 700
demonstrations with farm implements were carried out to demonstrate appropriate
climate resilient practices such as drum seeding of rice, planting on broad bed
furrow/furrow irrigated raised bed, crop residue recycling and zero tillage in wheat and
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summer pulses. The revenue generated from these centres can serve the needs of
capacity building of farmers on using the farm machinery and undertake repair when
needed. This fund can act as sustainability fund. These participatory demonstrations are
quite successful and have attracted the attention of development departments in several
States and triggered the horizontal up-scaling. Other institutional interventions include
establishment of seed bank, fodder bank, commodity groups and introduction of climate
literacy through setting up of village level automatic weather station. Further, in the XlI
Plan, a module on use of ICT for knowledge empowerment of the communities in terms
of climate risk management will be taken up in select KVKs which have good tele-
connectivity with generation of locally relevant content and its dissemination in text and
voice enabled formats. A module on studying the impact of climate variability on women
is also proposed to be taken up.When asked to furnish criteria for setting Custom Hiring
Centres for farm machinery under NICRA project during Xl and Xl Plan, the
Department have stated as under:-

"..Custom Hiring Centres (CHCs) for farm implements were established in all the
100 NICRA villages during XI plan. During Xll plan 21 new KVKs were added
and custom hiring centres were established in all the new KVKs also. Criteria for
setting of CHCs followed to implement TD component of NICRA involved
identifying climatically most vulnerable districts of the country and one
representative village for each of the 121 vulnerable districts based on long term
data of climate for implementing appropriate adaptation and mitigation strategies
and for enhancing the adaptive capacity of the communities against the climatic
vulnerabilities. The focus of the programme was not only to demonstrate the
climate resilient agriculture technologies but also to institutionalize mechanisms
at the village level for continued adoption of such practices in sustainable manner
in the years to come. One representative village or a cluster of villages from each
of the 121 identified vulnerable districts was selected for this purpose by
respective Krishi Vigyan Kendra (KVK) in the district. A Village Climate Risk
Management Committee was constituted to manage the custom hiring centre at
the village. The rates for hiring the machines/ implements were decided by the
committee itself depending upon the socio-economic condition and cropping
intensity of the village. Every farmer in the village can hire the machines from
these centres. The modalities have been decided by the committee members
and amended from time to time as per the local situation and needs. This
committee also uses the revenue generated for repair and maintenance of the
implements and remaining amount goes into revolving fund.."

6.18 When asked to furnish details of institutional intervention such as seed bank,
fodder bank, commodity groups which were envisaged under NICRA projects, the
Department have stated as under:-

"..Participatory village level seed production of short duration, drought and flood
tolerant varieties was demonstrated in all the NICRA villages with the support of
KVKs in rice, soybean, groundnut, greengram, finger millet, foxtail millet,
pigeonpea, etc and seedbank involving these varieties were established in the
KVKs. Availability of suitable varieties of fodder seed for various contingency
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situations is a serious constraint for implementation of contingency plans in
districts experiencing deficit rainfall. Breeder seed / foundation seed was sourced
from research farms for multiplication in farmer’s fields and the quality seed so
produced was mostly used in the village and nearby villages. Farmer to farmer
sale as truthful seed was the means of spread. During 2014-15 total 18,964 q
seeds of paddy, soybean, foxtail millet, cluster bean, wheat, chickpea, and
rapeseed& mustard were produced at farmer level in the village. Fodder based
interventions were takenup in all the NICRA villages and fodder bank was
established. Short and medium duration fodder varieties were demonstrated in
276 ha covering 762 farmers during the year 2014-15. Effective linkages were
developed with state animal husbandry department and state veterinary
universities for implementation of successful seed production plan well in
advance.."

6.19 When asked to furnish State-wise details of CHCs, seed bank, fodder bank,
commodity groups established so far under the Project, the Department have stated
that Village level seed and fodder banks were established in 121 NICRA villages. The
Department have also furnished following State wise details of CHCs, seed bank and
fodder bank established under NICRA:-

S.No. State No. of KVKs KVK
Zone l
1. Haryana 2 Sirsa, Yamunanagar
2. Himachal Pradesh | 4 Chamba, Hamirpur, Kullu, Kinnaur
3. Jammu & Kashmir | 3 Kathua, Pulwama, Bandipora
4. Punjab 5 Bathinda, Fatehgarh Sahib, Faridkot, Ropar
Zonel ll
5. A & N Island 1 Port Blair
6. Bihar 7 Aurangabad, Buxar,Jehanabad, Nawadah, Saran, Supaul,
Banka
Jharkhand 6 Chatra, East Singhbhum, Gumla, Koderma, Palamau, Godda
West Bengal 3 Coochbehar, Malda, South 24 Paragana
Zonel lll
9. Arunachal 3 Tirap, West Kameng, West Siang
Pradesh
10. Assam 5 Cachar, Dibrugarh, Dhubri, Sonitpur, Karbi-Anglong
11. Manipur 3 Imphal East, Senapati, Ukhrul
12. Meghalaya 3 Umaim, West Garo Hills, Jaintia Hills
13. Mizoram 2 Lunglei, Serchhip
14. Nagaland 4 Dimapur,Mokokchung, Phek, Mon
15. Sikkim 1 East Sikkim
16. Tripura 2 West Tripura, Dhalai
Zone IV
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17 Uttar Pradesh 13 Bahraich, Bhagpat, Chitrakoot, Gorakhpur, Gonda, Hamirpur,
Jhansi, Kushinagar, Maharajgan;, Muzaffarnagar,
Sonbhadra, Kaushambi, Pratapgarh
18 Uttarakhand 2 TehriGharwal, Uttarkashi
Zone V
19. Andhra Pradesh 5 Ananatapur,Kurnool, Srikakulam, West Godavari, Chittoor
20. Maharashtra 8 Amravati, Aurangabad, Ahmednagar, Baramati, Buldana,
Nandurbar, Ratnagiri, Jalna
21. Telangana 2 Khammam, Nalgonda
Zone VI
22. Guijarat Valsad, Rajkot, Kutch, Banaskantha, Amreli
23. Rajasthan Jhunjhunu, Bharatpur, Jodhpur, Kota, Barmer
Zone VIl
24, Chhattisgarh 3 Raipur, Bilaspur, Dantewada
25. Madhya Pradesh 9 Satna, Guna, Morena, Datia, Tikamgarh, Chhatarpur,
Balaghat,
Ratlam, Jhabua
26. Odisha 5 Kendrapara, Jharsuguda, Sonepur, Ganjam, Kalahandi
Zone VIl
27. Karnataka 6 Tumkur, Kolar, Davangere, Belgaum, Gadag, Kalburgi
(Gulbarga)
28. Kerala Alleppey
29. Tamilnadu 4 Namakkal, Thiruvarur, Ramanatha-puram, Villupuram

6.20 On the query of the Committee regarding financial assistance being provided to
the Farmers for setting of CHCs under NICRA project, the Department have stated as
under:-
"..During the XI"plan, Rs.6.25 lakhs per unit was funded to the 100 NICRA KVKs
and andRs. 7.0 lakhs wereprovided to new 21 KVKs for establishment of custom
hiring centre during XII™ plan. In addition to the above, Rs. 4.50 lakhs per KVK
were provided during 2015-16 for further strengthening of the CHCs..."

6.21

When asked about plan of Government for establishment of CHCs at
Block/Panchayat level in entire country, the Department have stated as under:-

"...There is no such plan pending with the Government to establish CHC at
Block/Panchyat level in entire country..."

6.22 When asked to furnish a summary on plan for introduction of climate literacy
through setting up of village level automatic weather station, the Department have
stated as under:-

"...Through the NICRA project, ICAR has identified 100 most vulnerable districts
to climate change in the country. All India Coordinated Research Project on Agro
meteorology has taken the lead role in establishing automatic weather stations
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(AWS) in the above mentioned highly vulnerable districts for collecting the half-
hourly real time observations, quality checking and analyzing these data for
monitoring droughts, floods, cold and heat waves. AWS data is one of the major
inputs in preparing the agro-met advisory services (AAS) and the same is
disseminated to farmers of AICRPAM-NICRA adopted villages at each center
twice in a week..."

District Agricultural Contingency Plan

6.23 ICAR-CRIDA has developed Agricultural Contingency Plans for 614 districts
recommending location specific climate resilient crops and varieties for use by the
farmers. These agricultural contingency plans cover Delay in monsoon onset, breaks in
monsoon leading to early, mid and late-season droughts, delayed or limited release of
water for irrigation, floods, unseasonal rains and extreme weather events such as heat
wave, cold wave, frost, hailstorm, cyclone etc. On the query of the Committee regarding
use of Agricultural Contingency Plan by the States , the Department have submitted as
under:-
"..States of Andhra Pradesh, Telangana, Karnataka, Maharashtra, Madhya
Pradesh, Gujarat, Rajasthan, Jharkhand, Assam, Meghalaya, West Bengal, etc.,
are making use of contingency plans as it is evident from the discussions during
the Interface meetings held by ICAR-CRIDA with Dept of Agriculture of various
states before the commencement of kharif season every year..."

6.24 When asked about assistance being provided by the ICAR to State Governments

for implementation of District Contingency Plan, the Department have submitted as

under:-
"....ICAR through its network of research institutes and ATARIs (erstwhile Zonal
Project Directorates) and state agriculture universities conduct pre-season
interface meetings in different states (mostly at state capitals or university/ICAR
institutes located in the state) with participation of relevant stakeholders covering
higher officials of Dept of Agriculture and district level functionaries, state seed
corporations and higher officials from other sectors. During these meetings
forecast made by IMD and international agencies are provided for that particular
state and crop planning for ensuing kharif season is discussed and steps to be
implemented in case of weather aberrations is discussed. Further based on the
kharif season information and water availability in reservoirs, plan for rabi is
made and sent out to various stakeholders informing about the crop(s) to be
recommended for cultivation in rabi season. The ICAR institutes also participate
in mid-season review meetings of state governments and provide advisories on
steps to be taken up in case of deficit monsoon scenarios, non-availability/supply
of water in reservoirs. In addition the ICAR officials also attend the meetings
organised by MoA& FW and provided the necessary information sought by the
ministry. ICAR- CRIDA is making efforts to monitor dry spells and wet spells
based on sub district daily rainfall in selected states and provided the information
to state governments with advisories..."
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6.25 On the query of the Committee regarding revision of contingency plan on the
basis of feedback obtained from its implementation in different States, the Department
have submitted as under:-

"..The process of revision/ updation of available contingency plans is under
progress. The MoA& FW has sponsored a project to update the available
contingency plans in the next three years.."

6.26 On the query of the Committee about ways by which individual farmers can
utilize Contingency plan, the Department have submitted as under:-

"..The contingency plans provide information on technological interventions to be
made during weather aberrations such as alternate crops/ varieties, management
practices etc. which could be followed by farmers. These plans are made
available on the web sites of MoA& FW, ICAR and CRIDA and could be
downloaded by all stakeholders. Further, the state governments, state agriculture
universities make them available on their websites and are providing a summary
of interventions for specific situations through pamphlets, leaflets in local
languages.."

6.27 On the query of the Committee regarding coordination of CRIDA with agricultural
universities and Krishi Vigyan Kendra (KVKs) and Agricultural Technology and
Marketting Agency ( ATMA) for implementation of Agricultural Contingency Plan, the
representative of CRIDA has stated as under:-

‘bS] B TRE A B AN 3 BINY B W &, 3 dlell 25 TRIG B 87 AN de 7T & X 10
frell & 3R oFTel &7 &9 oy wewr § R 10 el 9 onfhlRmrew on ¢ € iR fiifiua Jwved,
Tiieheer W 31 %@ €, WeaR HATR, Uidear JHafie agd aiaer AR R GEI AHd S
T A F T, TR YW ¢ A FT HAT A2y, 26 ARG &9 AN 1 BIgAas (a1 5, 11 T &
SANT TAT B, TRM W@H TR $, S AR 9 1E odd 1) Ao 8 @ 8, 99 f5a
WH A &, 3R 39 el # fi9 781 g @t fifes i e 59 el & 39 Rl 98 69 &7 of 9|
TR ARG e JT § ST BH 8, 3R A& U9 A Hal ddb a9l bR 31 Ahd 8l 9 dRE
P AISHT B BRI H of 9 S fAT 26 ARRG B A A1 § HfET [ 8] 39 TR Y 3R
JRe HY A IR DI AT U<T H, HERTG H 13 B @I 8, 7R H W1 fUsel ara @@ foradl &1
B AN ° U WH §9R1 A1 Blsl & U B! T1Ss odad ©, 150 el § 89 ol re-3rey
TP T8 B TR T 21 W WA F R Al 2iel Whi © d SS9 89 wad vl ¢

District Vulnerability Atlas

6.28 CRIDA has prepared an atlas on Vulnerability of Indian Agriculture to Climate
Change. When asked to furnish a brief of atlas on Vulnerability of Indian Agriculture to
Climate Change, the Department have submitted as under:-

"..Assessing vulnerability to climate change and variability is an important first
step in evolving appropriate adaptation strategies to changing climate. Such an
analysis also helps in targeting adaptation investments to regions that are
more vulnerable. According to IPCC, vulnerability is “the degree to which a
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system is susceptible to, or unable to cope with, adverse effects of climate
change, including climate variability and extremes. Vulnerability is a function of
the character, magnitude, and rate of climate variation to which a system is
exposed, its sensitivity, and its adaptive capacity”. This definition is adopted for
this study.

Vulnerability is assessed using the indicator method. Based on review of
literature and causal relationship with the three components of vulnerability, a
number of relevant indicator variables were chosen, and a database for 572
districts (having rural area) in India was developed. To represent sensitivity, the
variables included are net sown area, cyclone proneness, drought intensity, flood
proneness, ground water exploitation, population density etc. which determines
the level of sensitivity of the district to changing climate. In order to capture the
degree of change in climate in terms of change in drought occurrence, incidence
of dry spells, change in annual rainfall, heat wave, cold wave, etc. to which a
district is exposed, climate projections of the PRECIS model for A1B scenario for
the period 2021-2050 were considered. The changes in different climatic
parameters were computed relative to the baseline 1961-1990 of the same
model. Variables considered to represent adaptive capacity include rural poverty,
literacy, work force engaged in agriculture, consumption of fertilizer nutrients, net
irrigated area, ground water availability, etc. which determine the adaptation
behaviour of the districts with respect to climate change. Districts with higher
adaptive capacity are assumed to adapt better to changing climate. The data on
these indicators were normalized based on the nature of relationship. They were
then combined into three indices for sensitivity, exposure and adaptive capacity
and later averaged with weights given by the experts to obtain the relative
vulnerability index. Based on the index, all the districts were divided into five
categories. It can be observed that districts with higher levels of vulnerability are
located in the western and peninsular India. It is also observed that the highly
fertile Indo-Gangetic plains are relatively more sensitive, but less vulnerable
because of higher adaptive capacity and lower exposure.."

6.29 On being asked about basis of classification of Districts in to different categories
on vulnerability index of Indian agriculture, the Department have submitted as under:-

"..A vulnerability index was computed using the data on 38 indicators grouped
into sensitivity, exposure and adaptive capacity. The districts were ranked based
on the index. These rankings were used to classify the districts in to different
categories of vulnerability.."

6.30 On the query of the Committee regarding categories in which Districts are
classified on the basis of vulnerability index of Indian agriculture, the Department have
submitted as under:-
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"..Using the rankings based on the vulnerability index, all the districts were
divided in to five categories— very high, high, medium, low and very low — of
vulnerability with equal number of districts in each category.."

Agriculture Extension Services

6.31 Existence of robust system of agriculture extension services is very much
necessary for dissemination of knowledge and information to the farmers. Timely
availability of advice for solving problems faced by the farmers, provision of improved
varieties of seeds and agriculture implements by agriculture extension centres are
prerequisite for enhancing crop productivity and income of maijority of Indian farmers.On
the query of the Committee regarding details of schemes for agricultural extension
services being implemented by the Government of India and respective State
Governments in the Country, the Department have stated as under:-

"..The main extension system for providing agricultural extension services to
farmers is operated by State Governments through State extension agencies.The
government of India is implementing following schemes to facilitate the efforts of
State Governments:-

i. KrishiVigyan Kendra Scheme:The Indian Council of Agricultural Research
(ICAR) has established a network of 665 KrishiVigyanKendras (KVKs) in the
country aiming at technology assessment and demonstration for its
application and capacity development.The activities undertaken by the KVKs
for the benefit of farmers include On-farm testing to identify the location
specificity of technology under various farming systems; Frontline
demonstration to establish the production potential of improved agricultural
technologies on the farmers fields; Capacity development of farmers and
extension personnel to update their knowledge and skills; Providing farm
advisories on varied subjects of interest to farmers. The KVKs also create
awareness on improved agricultural technology among the farmers through a
number of extension activities. Besides, the seeds, planting materials and
other technology inputs produced by the KVKs are also made available to the
farmers.

ii. Agricultural Technology Management Agency: Agricultural Technology
Management Agency (ATMA) Scheme being implemented by Department of
Agriculture, Cooperation and Farmers Welfare aims at making extension
system farmer driven and farmer accountable by way of new institutional
arrangements for technology dissemination at district level. ATMA has
provision for active participation of farmers/farmer-groups, NGOs,KVKs,
Panchayati Raj Institutions and other stakeholders operating at district level
and below. At present, the Scheme is under implementation in 652 districts in
29 States and 3 UTs in the country.
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iii. Mass Media Support to Agriculture Extension: Since Tenth plan a Central
Sector Scheme on ‘Mass Media Support to Agriculture Extension’ is being
implemented to strengthen the reach of farm information to farming
community by using electronic media i.e the wide network of Doordarshan
and All India Radio. Besides the government has also launched the DD Kisan
channel on Doordarshan for speedy dissemination of technologies to the
farmers.

iv.  Agri-Clinic and Agri-Business Centres by Agriculture Graduates: The Agri-
Clinic and Agri-Business Centres by Agriculture Graduates (ACABC) scheme
is under implementation for creating gainful self-employment opportunities to
unemployed agricultural graduates, agricultural diploma holders and
intermediate passed students and science graduates with post-graduation in
agriculture related courses supporting agriculture development and
supplementing the efforts of public extension services for the farmers in the
country.."

6.32 When asked to furnish numbers and details of infrastructure and manpower
available in each KVK Krishi Vigyan Kendras (KVK) are operating in the country, the
Department have stated as under:-

"...In total, 665 KVKs are operating in India. Each KVK is provided with modest
infrastructural facilities and required manpower for the purpose. There is a
sanctioned strength of 16 staff in each KVK including Head and six Subject
Matter Specialists (SMS). In addition to these facilities, farmers are being
provided with additional facilities like farmers Hostel in 513 KVKs, demonstration
units in 493 KVKs, soil & water testing labs in 389 KVKs and soil testing kits in
400 KVKs..."

6.33 On the query of the Committee regarding steps being taken by the Government

to provide adequate manpower to the KVKs, the Department have stated as under:-
"..The Government has approved for increasing the staff strength of a KVK from
16 to 22 during Xll plan including 4 posts of SMSs and 2 posts of farm
technicians.."

6.34 When asked to furnish details of services/facilities/training provided to the

farmers in the country through KVKs during the last five years, , the Department have

stated as under:-
"...During the last five years, the KVKs have undertaken 1.51 lakh on farm trials
with the participation of farmers to identify the location specificity of agricultural
technologies and best practices in their farming systems; conducted 5.89 lakh
Frontline demonstrations (FLDs) on various crops to establish the production
potential of improved agricultural technologies on the farmers fields; imparted
trainings to 61.03 lakh farmers for improving their knowledge and skills on
various aspects of farming; In addition, the KVKs created awareness on
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6.35

improved agricultural technology among the farmers through a large number of
extension activities benefitting more than 6.47 crore participants. As much as
1.17 lakh quintals seeds of improved varieties of different cropsand 9.99 crore
quality good planting materials of various crops and plant species and 5.23 crore
livestock strains and finger lings produced by the KVKs have been made
available to the farmers. During the last five years, the KVKs have 16.18 lakh
lakh samples of soil, water, plant and manures and provided advisories to the
farmers to solve their problems. Besides, the KVKs provided Mobile agro-
advisories on different aspects of agriculture including advisories on plant
protection, weather conditions and market information etc. to 281.07 lakh
farmers..."

When asked about the views of the Government to strengthen the agriculture

extension services in country so that they are able to provide adequate support to the
farmers in view of emerging and future challenges associated with climate change, the
Department have stated as under:-

6.36

"..With an aim at enhancing resilience of Indian agriculture to climate change and
climate vulnerability, the ICAR is already implementing a network project namely
National Innovation in Climate Resilient Agriculture (NICRA). The technology
demonstration component of the NICRA project is being implemented in 121
climatically vulnerable districts through KVKs. During the current year, about 1.0
lakh farmers are being covered for demonstrating proven technologies under four
modules namely Natural Resource Management; Crop Production; Livestock and
fisheries; and Institutional Innovation. The farmers of selected cluster of villages
in each of 121 districts are also being provided different farm machineries and
implements on custom hiring basis for timely sowing, intercultural operations and
harvesting of different crops by setting up of Custom Hiring Centres. Besides, the
farmers are also provided advisories on contingent crop planning as per
prevailing weather conditions during the crop seasons.."

The Department have also submitted about following new initiatives by KVKs:-
"..Celebration of Soil health Day: In order to create awareness on the
importance of soil in sustaining agricultural production as many as 609KVKs
contributed significantly in collecting and analysing soil samples and
distribution of 2.09 lakhs soil health cards to farmers on the occasion of World
Soil Day on 5" December, 2015. For strengthening soil testing facilities at
KVKs, soil testing kits have been provided to 400 KVKs.

Kharif and Rabi Kisan Sammelan: Pre-Kharif kisan sammelan were organized
by 373 KVKs with the participation of Hon’ble Members of Parliament and
local public representatives. KVKs organized film shows, provided extension
literature related to agricultural technologies, displayed exhibits, posters,
photographs, digital prints, display boards, sample trays, etc. for
dissemination of information developed by ICAR Institutes/SAUs and refined
and tested by the KVKs to the farmers and other stakeholders. During the
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6.37

Pre-Kharif kisan sammelan 1.55 lakh farmers participated. Similarly, Pre-Rabi
Campaign was conducted as 374 KVKs."

While stressing the need for public -private partnership in the field of agriculture

extension services, representative of BAIF Research Foundation has stated as under:-

6.38
under:

'TIR Wl B B WD AR YU B D a4 § W DB g&ad A1 ¢ 8, S 89RT Hidhoar
3R JeRTY 1 gaace fRieew &, 98 980 RM o 9 dd @l 2l 39 R B B Mawasdhdl ol
MR # UTHd ged dae’ Bl 91 H%, R AN ST UG &, a1 9T ol 5 it 0
IR foied a1 dRcs Sfaey &, 9 o) Riae, I9d seaarcy a1 #imH «iid oiddl IR W8d
gl P A SARIR A 9N B TR T Bl

On the above issue, representative of Ministry of Earth Sciences has stated as

B AR I HIWH AT B TH W GAT I8 81 98 AR [T DI S SHRRE o ¥, XWbS DR
IR sRifes Tfiperk fSReeM &8 o 9 60 A< UMibedk sNIfes TWidedrk Toio,
S A RIS, D! aoiE I fSRETRM dm &1 9fhar a1 Iw IR &l 37Tl AT ad &
e # Tifipoar Afd & foU o 9% SHeE <, I9H fRemM R, Whs Tieedr Rafes
THHYE, AT & 9% [pAm a0 T § 3pTell aIRY yaiide &xal © 3R & %Y 15 i & 919
T IR Yaide -1 21 1Y Doiek @ AFAR S SOl & SR IR B DI FHIE § AT T2,
IR B 1 W g <1 3R R & Anlt A1 el R, wigel sRieE @ foy sRered
w & fau &w vwearsw <1l Wherever State Governments can organise
supplementary irrigation or micro irrigation, they can take one irrigation like that
so that “ee Trzw a& TR o SR iR P Falgd PR SRR I IWSR H $ Dol
TR fSRgae dad 3 MRS &R & [l IUDHT SHafeli AbiTo 89 IR US Jalgie |iad & g
AIATSS BR1 Bl I B I ol T8 89 IR-UE 37 BT M & v a1 W 2| 39 ST Felrsde |afds
g, T IR & Famgie died IO &1 AN $XIede ddl @ §l 98 UF HeM Ugd & f29e @
AT &, b Hel Usel S H Pal qiRe Bl fha qiker enft ok Jars # fopat a1k 2rfyg
& A5 TS I URAL, B U U B AFG ¥ A ke o @ |9re 8, 98 eIk few
Rax 3R & B9 el 8 S99 o ol Sude 8, ae THidhoar) MR & fov 81, drex
RArd At & oy 81, & s™iae S dic 99 3R dlee 99 & oy ofiar aran amseye &9 I
HNIT| fdeR aTel B9 Ples 99 IR F Wed & xR § 71 e #§ <71 & foy I H31| 89 39 Re
B HECHZS SHITE THideR & Y TRE PR @I I=T R B ol I8 A AR & g
fice @ g3 Bl R T BN (9 &= 7 89 e il 2019 TF & BN [N b= 7 AR
A 9T @t s gfe Brft| a8l & JTe! Taucy & W1 doax 99 fSRae @ S a9 %S g
TsdigoNl &, P WRIfhd &1 S 991 8, 98 a9 S+l =8 oIS 849 W[ & 8, IMSUIWIR &
H AN Tl &A1 3§ ST SRIege $el dAgd REd $RITge BR §s US TdHedR oS, sa’ds d
g, ST a7 fSRgae daa & do= W a9 §U 8, fSfiae dad W) $id delek RiveH g,
AN AIGT ITd BIT Dol R Do VR DI fofd Hll, fad dxa ATeve! THAY |18 8l

7| Sifel fEfeare Wedd # iy faem & # gar giiew @t A< o el
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Mechanisation of Agriculture

6.39 Due to diversification of economy and higher prospect of earning in other sectors,
there is problem of shortage of labour in agriculture sector. Apart from this, it is said that
climatic fluctuation due to global warming will require shorter duration crops and hence
there will be need of enhanced mechanization in agriculture sector to offset problem of
shortage of labour. Further, we will also need to reduce post harvest losses significantly
in order to ensure food security in country to face challenges associated with climate
change.When asked to furnish level of mechanization in agriculture sector in the
country, the Department stated as under:

"Availability of adequate farm power is very crucial for timely farm operations to
increase production and productivity besides minimizing losses. With the
increase in intensity of cropping the turnaround time is drastically reduced and it
is not possible to harvest and thresh the standing crop, on one hand, and
prepare seed bed and do timely sowing operations of subsequent crop, on the
other hand, in the limited time available, unless adequate farm power is
available. DAC&FW funded study indicated increase in total farm power
availability from 0.25 kW/ha in 1951 (animate power contributing 97.4%,
mechanical sources 2.1% and electrical 0.5%) to 1.35 kW/ha in 2001 (animate
sources 18%, mechanical sources 55% and electrical sources 27%) and 1.50
kW/ha in 2010. Further, the availability of draught animals is gradually reducing,
thus shortfalls will have to be met mostly through electro-mechanical power
sources.

Presently, the overall level of mechanization in country’s agriculture sector
is about 40-45 %. The important agriculture operations mechanised include
seed-bed preparation (40%), seeding/ planting (29%), plant protection (34%),
irrigation (37%), harvesting and threshing (60-70% for wheat & rice and <5% for
other crops). State-wise level of mechanization is not available at present.
However, one research project has been recently initiated by ICAR-CIAE, Bhopal
in collaboration with AICRPs on Farm Implements and Machinery and Utilization
of Animal Energy to generate such database.

6.40 When asked about policy of the Government to enhance level of mechanization
in agriculture in country, the Department stated as under:-

"The Govt. of India has launched a Sub-Mission on Agricultural Mechanization to
extend the benefit of mechanization to small and marginal farmers through
establishment of custom hiring centres. This mission also intends to create high
tech hubs for high value farm equipment and creating awareness amongst the
stakeholders through demonstration and capacity building activities. For
establishment of these centres, the government is providing subsidy. The level of
subsidy ranges from 25 to 50%. Moreover, 10% additional subsidy is provided to
ST, ST and women/small-marginal farmers of NEH state beneficiaries.

CIAE Bhopal has been working on research and development of new agricultural
machines & technologies for mechanization of agriculture. In order to provide
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quality equipment to farmers, the equipment manufactured by different
manufacturers are being tested at various testing centres located at ICAR
institutes and State Agricultural Universities. The AICRP on Farm Implements &
Machinery is putting a lot of emphasis on Research & Development, prototype
feasibility testing and frontline demonstration of improved farm equipment and
machinery to bridge mechanization gaps in different parts of the country through
25 centres of the project. No direct financial support is provided to farmers in the
project”

6.41 When asked to furnish details of research & development in the sector and
programmes and financial support being provided to the farmers in the country to
enhance level of mechanization in agriculture sector, the Department stated as under:-

"CIAE Bhopal is engaged in conducting basic and applied research for
development of new machines and technologies including harvesting machines
in the country. The developed machines are evaluated at different locations
throughout the country under multi-location trials to judge its efficacy under
different agro-climatic conditions. Suggestions and modifications suggested by
the evaluating institutes are further incorporated in the machine to make it more
effective before final release of the machines for manufacturing by the
manufacturers. Further, the AICRP on Farm Implements & Machinery is working
on development of cost effective harvesters and other farm equipments in
association with private manufacturers. Some of the equipments developed
under the project are Multi-purpose Self Propelled Hydraulic Platform, Tractor
Mounted Fodder Harvester, Root Crop Harvester, Tractor Operated Groundnut
Digger Shaker, Tractor Operated Coconut Harvester etc."

6.42 When asked to furnish steps being taken by the Government to reduce post
harvest crop losses in farm sector, the Department stated as under:-

" In the post production system, the agricultural commodities undergo series of
post-harvest unit operations such as: collection, cleaning, sorting/ grading,
decortications/shelling, drying, milling, packing, transportation, storage and value
addition before reaching the consumer. At all these stages incremental losses
occur to the produce. The total post-harvest losses to agricultural commodities
are estimated to be from 6 to 18% (Nanda et al., 2012). Protecting the
agricultural commodities from losses in the post-harvest system will result in an
additional availability of 6 to 18% foods for consumption.To reduce post-harvest
losses in farm sector, the institutes of the division have not only conducted
scientific estimates of post-harvest losses of selected commodities but also
developed technology for low-cost safe storage of pulses especially in rural
areas. Besides this storage structures like coal tar drum bins, Hapur bins,
metallic bins, etc. and bio fumigants have been propagated. Institutes have also
worked on portable evaporative cooling structures and handling devices for fruits
and to prevent thermal as well as mechanical shocks leading to losses.
Technologies on disinfestation of pulses using chemical free techniques as well
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as prototypes based on the thermal disinfestation technology have been
developed. Packaging/ storage of high moisture content commodities under
modified atmosphere (MA) is known to reduce losses. Technology for MA
packaging has been developed for selected fruits and vegetables (guava,
mango, tomato & capsicum). The technology for large scale handling of
perishables under MA is being pursued. Adoption/ evaluation of sensor flexible
hermetic storage system of grains to reduce post-harvest losses at storage level
is also being pursued."

6.43 On the issue of need of mechanization of Farming in the Country, Sri Sidhartha
Welfare Trust in written submission before the Committee have submitted as under:-

» "Modern cultivation should be initiated with full encouragement for
mechanization by pooling of lands through farming societies or family groups
or corporate bodies to take up mechanized and modern farming in blocks of
25,50,75 and 100 hectares as one unit for prospecting farming. Rotational
farming should be made attractive by educating the farmers with loan facilities
from Banks/ Co-operative banks. Each pooled block should be taught to take
up-farming of food grains, sugar cane, fruits, dairying, sheep/goatery,
pisiculture, piggery, poultry and tree corps with all facilities of roads, fencing,
wells, farm house etc and machineries.-depending on market trends with
sharing of burdens and profits on company basis with registered contracts.

» The Agricultural Department needs to gear up for modernization of
agriculture. It should employ more field staff with field training and basic
qualification of Xth or Xllth Standard with certificate course or a Diploma in
Agriculture, who can stay in Village Panchayath Hgs and will have the survey
number details of all farmers of each village attached to a Panchayath and
prepare annual plan for each year for each village for the corps to be grown
depending on the fertility condition of the soils- as per laboratory tests, rainfall
or irrigation facility and advise the farmer on the crops to be grown and
methods of cultivation, pest control and writing of records on crop grown in
each holding etc. The present system of keeping a Agri-Doctor in each Hobli
Haqrs is not serving the purpose. There is no actual guidance for the farmers
in the field level. Eg: Karnataka State."

6.44 On the above issue, Shri K. Nithianandan in his written memoranda submitted
before the Committee has stated as under:-

"Post-Harvest Technolgoy: Our Indian farmers in the midst of many constraints to
produce enough food grains for our entire population. Not only we are self-
sufficient in the food front but also we have a marinal export surplus of wheat,
rice (Basmati), sugar, mangoes, spices, fruit and vegetables, Nearly 30% of the
agricultural produces harvested is lost due to inadequate storage facilities. So
enough godowns and warehouse facilites should be made available in the
proximity of villages."
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CHAPTER-VII
INTERNATIONAL ACCORD ON CLIMATE CHANGE

7.1 The Paris Agreementis an agreement within the United Nations Framework
Convention on Climate Change (UNFCCC) dealing with greenhouse gases emissions
mitigation, adaptation and finance starting in the year 2020. The language of the
agreement was negotiated by representatives of 195 countries at the 21st Conference
of the Parties of the UNFCCC in Paris and adopted by consensus on 12 December
2015. It was opened for signature on 22 April 2016 (Earth Day) at a ceremony in New
York. As of November 2016, 193 UNFCCC members have signed the treaty, 113 of
which have ratified it. After the European Union ratified the agreement in October 2016,
there were enough countries that had ratified the agreement that produce enough of the
world's greenhouse gases for the agreement to enter into force. The agreement went
into effect on 4 November 2016. The Paris Agreement’s central aim is to strengthen the
global response to the threat of climate change by keeping a global temperature rise
this century well below 2 degrees Celsius above pre-industrial levels and to pursue
efforts to limit the temperature increase even further to 1.5 degrees Celsius Additionally,
the agreement aims to strengthen the ability of countries to deal with the impacts of
climate change. To reach these ambitious goals, appropriate financial flows, a new
technology framework and an enhanced capacity building framework will be put in
place, thus supporting action by developing countries and the most vulnerable
countries, in line with their own national objectives. The Agreement also provides for
enhanced transparency of action and support through a more robust transparency
framework.

Paris Agreement on Climate Change

7.2  The Ministry of Environment, Forest and Climate Change has stated that Paris
Agreement on climate change was adopted on 12 December 2015. It is a legally binding
agreement that covers all countries, developed and developing, with the aim to
strengthen the global response to the threat of climate change, in the context of
sustainable development and efforts to eradicate poverty.The salient features of the
Paris Agreement are us under:

(@) The Paris Agreement acknowledges the development imperatives of developing
countries. The Agreement recognizes the developing countries' right to
development and their efforts to harmonize development with environment, while
protecting the interests of the most vulnerable.

(b)  The Paris Agreement recognizes the importance of sustainable lifestyles and
sustainable patterns of consumption with developed countries taking the lead,
and notes the importance of 'climate justice' in its preamble.

(c) The Agreement seeks to enhance the ' implementation of the Convention' whilst
reflecting the principles of equity and common but differentiated responsibilities
and respective capabilities, in the light of different national circumstances.
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(k)

The objective of the Agreement further ensures that it is not mitigation-centric
and includes other important elements such as adaptation, loss and damage,
finance, technology, capacity building and transparency of action and support.

Parties' contributions under the Paris Agreement are defined as 'Nationally
Determined Contributions' (NDCs), and a top-down approach of undertaking
mitigation ambition has been avoided. The NDCs are country driven and
comprehensive.

Agreement maintains differentiation in mitigation actions of developed and
developing countries.

The Agreement recognizes that the timeframe for peaking will be longer for
developing countries.

The Agreement mandates developed countries to provide financial resources to
developing countries. Other parties may also contribute, but on a purely voluntary
basis.

The accompanying decision to the Paris Agreement also lays down that US
Dollars 100 billion mobilization of funds per year by developed countries will be
scaled up after 2020 and before 2025 talking into account the needs and
priorities of developing countries.

The Agreement has evolved a new technology framework. This framework notes
the importance of fully realizing technology development and transfer in order to
improve resilience to climate change and to reduce greenhouse gas emissions.
The framework also strives to support collaborative approaches to research and
development, and facilitating access to technology, in particular for early stages
of the technology cycle, to developing country Parties.

A global goal has been established to increase the adaptive capacity,
strengthening resilience and reducing vulnerability to climate change, Adaptation
has also been accorded equal importance as 'mitigation' as demanded by
developing countries.

In addition to adaptation, the Paris Agreement includes the concept of 'Loss &
Damage' and recognizes the importance of averting, minimizing and addressing
loss and damage associated with the adverse effects of climate change and
extreme weather events, and identifies various areas of cooperation and support.

A global stock take, covering all elements, will take place every five years to
assess the progress in addressing climate change.

Implementation of REDD+ (Reducing Emissions from Deforestation and Forest
Degradation) mechanism has been anchored in the Paris Agreement.

A new market mechanism to provide opportunities for voluntary cooperation in
the implementation of the NDCs has been agreed.
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(s)

7.3

An enhances system for transparency has been agreed to. This will cover not
only mitigation and adaptation actions, but also the support provided by
developed countries.

A separate Capacity Building Initiative for transparency to help developing
countries has been agreed to in order to build institutional and technical capacity.

Anew institutional arrangement viz. Paris Committee on Capacity Building is a
part of the Agreement. It is established for enhancing capacity building activities
in developing countries under the Agreement, Developed countries are to provide
financial support for capacity building to developing countries.

Pre 2020 actions are also part of the decisions. The developed country parties
are urged to scale up their level of financial support with a complete road map to
achieve the goal of jointly providing US $ 100 Billion by 2020 for mitigation and
adaptation by significantly increasing adaptation finance from current levels and
to further provide appropriate technology and capacity building support in
pursuant to paragraph 3 and 4 of the Warsaw decisions.

While Explaining the role of the Ministry of Environment, forest and climate

change for promoting research and development on climate changes, the representativ
has stated as under:-

‘HEIGd, § 3U® IN H g A B A1 CBER IS Bl @ 7, 4 AT B B Y, B B B
U a1 99 d & {0 &R I TR R S YA 8 Ihdl ©, 99D aR H 89 ATl Bl Ae
& Bl TR HAT BT B A% werrs o 8 2l i ol I Brl @aRel T8l g, Al O ad
9T &1 q= qEr a9 1 R0 B T, 98 TR HATE B B 2] SN TH I W ST adogdo
e g f&6 Sterary aRads # S g9 I T BT 7l D IR H TN A Bl HN B IR H S
HfRl 8 891 S IR § ITh] GAE & gl SHD JTH0 ANl H Sl geard Bl ARy, 39 foy
P HATerT BT Al g € SR WU gHee B ¢

S Irsfefthe RUd 89 Toliglic O @ IR § &4 o, 3refeuave iR 9ol & fAfi= uell W SddT
S RR USdl 8, S9PT 89 JEIIT BRd o IR 9 JAIT B ATl H S Al o ARy,
- fIuTTT B I96 IR H BH Fellg <d 2 AR TINT I &1 fh 1 oY 39 a8 9 &l
5 qrat HaTerl & oA AEfihe RIcye™ 8, S A189 US caldiol fSucHe 8, THIdhedR ¢,
FTFNSIAR B! IR © AR S 3T AbhIeHd AUV 8 I A1 Aot g7 I8 Rad &Y @ik
Udh U0 U dY| H a U8l SMUP] I AMGRI ol Argil 6 Y T2 Sy aRacd &
IR ¥ R fqurT &1 Rd et @A 9§ 9ot 8T 2 3R 89 396! SN HRady H, YR WRDR BT
3R PP AT BT T AU U SIFPHC & 0 H UK DA ©] I BH 9 HRIDHY HEd o
I U DDA Ul aR BA a4 2004 H AT AT| IHH &9 Srfeqavel & [l Wall Pl Alcber
HN 2 AR PN IFST Th =T el 21 IqH PN, Ie, el oy, d¥, a9 ofs 39 IRE &
®s T &7 §, R Sy uRads & S g9mE 81 2 8, S9d! Ao [har Il 2l 39 3ffdha
BT G Y IRWC 8, T I S[AgHC H B9 TR BN ol 99 2004 B AER W AT Al T
FRIMDHEE IR [haT oA, ITH PN R gwrai & ff a7 ==l 3l gl A9 IR a9 2012 H A1 A
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T HRIFHIT TG a1 &, o s & |94 o @, o iy off onfie 8, S|aT AR
B faT 21 39s 4 H B U SR SiagiT UK AT o, S BR alg BR SRRAC & M 4
ST ST & Adeld 9R Jaed BT aR Ao H S 8A (5T o1 iR HY IqH1 T I9d 307 5
T I B X W T, B HW 2 ¢ 3R oM W 7' Ryafren T ww o 9@ iy & dsne
U B I 8 3R Ay & FEE B W0 H I9D] [ AW ') S gwE g, # a9 7 ora |l
.R.ACE AT W R S fF 9 39 ax § Affy &1 srava wRd| wg W o %
Searg URadT ® P W A W J A RE D IR IS ol I8l A1 A€ ¢ b o A W
IEHET YU BT Bl S gree Ahides TRATS €, 3R Fellgic oo & gi~ac! dadl & d §ec
Fmides TRATS 3§ Y B IATGHAT Tl 21 3R LR A e, THT &I e FE 8l fham
B U R I ST 8, I} 7RI § 3R dellgic o9 aidl 8, Fellsic oo Hifeh W 8red
T B FI<IE A T & d 99 el § SAD IR § I8l 37 Abal 2l Pls oot -8t & b
T G THRIHAS 8 8, IT 5ad GHRIAS W 8 Fhal 21 TAR <0 F IfF qrushd Sarer B ©
IR T B R R T B HH W yWIfAd € SR e 450 Rl H, S @ HRAG 60 TRiC Tl
VW & o8l W ool &1 I 3aegehal & SAY HH ool 98l Sude gl a9 fall § o8 Fifgad & &%
STefarg, aRad ¥ @I IGHAT Tl | SARHAT g & IR § B8 IHR &I HIY & Sl ulg g AT
PN & S I 2, TS B W IAD! AN 3R Tl A2 2, 919 3, 99 & B g,
Toll, il & HBAd 8, dIIHM g I Sd! Iehdl gedl df a9 ©, <l SHPBT Iol Hedl-
JedT &A1 B, Sl G8l B dAlhdd BN 8, ST MR W 3l I HT 1A I8 ¢ fF T Sy
S IATEHAT B, S0 TR 3l 3NaRRiTeT IS IR ThRIHD W A -8} usl 2| o &1 favg a2 &
STEI-STEl STl Bl ®H 8, g8 WX 3R 84 UhRIHD Hed T8l IoRAl dl o9 Sdrehdl § Fived wa
J qIET TSI 3R M Hehe Va1 B B FRITET B

9 B9 BN AR SAary & HdY B R § I DI © Al GG BT & AR Y qad T
BT &, e & B W T8 S ARd &1 MY S S IRV BAR A 37 R E, S9SD 3Nl H
g o1 Wt Hifaat a0 a8 Tl g9 6 9 999 2R fREH W B die TS 3R 9 € 89N AT &Y
IAEHA R P RN WR BIg Ulipe AR US| 97 59 a1d DI & H [Gd §Y 30 S
STerary] aRade & ddg # Nfrat 18 € S 39 91 &1 &I @1 © R BN & ar # ' Bie
WfAfthe Hificic Seiema SRS & A1 9 aR < 6 & oo W 869 319 Iqoid dl gl
TS STl

India's Commitment for Greenhouse Gases (GHGs) Emission Reduction

7.4  When asked to submit details of India's commitment for GHGs emission under
Paris accord, the Ministry of Environment, Forest and Climate Change has stated that
India has submitted its Intended Nationally Determined Contribution (INDC) on the day
of Gandhi Jayanti, i.e. 2nd October, in the year 2015. lts approach has been anchored
in the vision of equity inspired by Mahatma Gandhi's famous exhortation; "Earth has
enough resources to meet people's needs, but will never have enough to satisfy
people's greed" and formulated under the leadership and guidance of our Hon'ble Prime
Minister Shri Narendra Modi. The INDC is fair and ambitious, considering the fact that it
will make efforts to work towards a low carbon emission pathway, while simultaneously
endeavoring to meet all the developmental challenges that the country faces today.
Government of India is implementing the National Action Plan on Climate Change
(NAPCC) which enshrines eight national missions representing multipronged, long term
and integrated strategies for achieving key goals in the context of climate change. It
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includes specific areas of Solar Energy, Enhanced Energy Efficiency, and Sustainable
Habitat, Water Sustaining the Himalayan Ecosystem, Green India, Sustainable
Agriculture and Strategic knowledge for Climate Change anchored by various Ministries.
India has adopted several ambitious measures like thrust on renewable energy,
promotion of clean energy, enhancing energy efficiency, developing climate resilient
urban centers and sustainable green transportation network are some of the measures
for achieving this goal. In order to address the growing problem of Climate Change,
India declared a voluntary goal of reducing its emissions intensity of its DGP by 20-25%,
over 2005 levels, by 2020, despite having no binding mitigation obligations as per the
Convention. A slew of policy measures to promote low carbon strategies and
Renewable Energy has resulted in the decline of emission intensity of our GDP by 12%
between 2005 and 2010. The United Nations Environment Programme (UNEP) in its
Emission Gap Report 2014 has recognized India as one of the Countries on course to
achieving its voluntary goal.

7.5 The Ministry of Environment, Forest and Climate Change has also staed that
besides targeted plans under NAPCC, a range of actions has also been introduced to
address adaptation, including plans at the sub national level, India has also
implemented a series of schemes which strengthen adaptive capacities of the
vulnerable communities Expenditure on human capabilities and livelihoods viz. poverty
alleviation, health improvement and disease control and risk management, constitutes
more that 80% of the total expenditure on adaptation in India. On the Side-lines of COP-
21, India launched the International Solar Alliance jointly with Government of France.
This is an alliance of 121 solar resource rich countries lying fully or partially between the
tropic of Cancer and tropic of Capricorn. It provides a common platform where global
community including bilateral and multilateral organizations, corporates industry, and
stakeholders can make a positive contribution to the common goals of increasing
utilizing of solar energy in meeting energy needs of ISA member countries in a safe,
convenient, affordable, equitable and sustainable manner.

7.6 The 8 goals put forth by India in its INDC are as under:

1) To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.

2) To adopt a climate friendly and cleaner path that the one followed hitherto by
others at corresponding level of economic development.

3) To reduce the emissions intensity of its GDP by 33 to 35 percent by 2030 from
2005 level.

4) To achieve about 40 percent cumulative electric power installed capacity from
non-fossil fuel based energy resources by 2030 with the help of transfer of
technology and low cost international finance including from Green Climate Fund
(GCF).

5) To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2 equivalent
through additional forest and tree cover by 2030.

6) To better adapt to climate change by enhancing investments in development
programmes in sectors vulnerable to climate change, particularly agriculture,
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7)

8)

7.7

water resources, Himalayan region, coastal regions, health and disaster
management.

To mobilize domestic and new & additional funds from developed countries to
implement the above mitigation and adaptation actions in view of the resource
required and the resources gap.

To build capacities. create domestic framework and international architecture for
quick diffusion of cutting edge climate technology in India and for joint
collaborative R&D for such future technologies.

When asked about efforts being made by the Government to address the

challenges associated with climate change, the Ministry of Environment, Forest and
Climate Change has stated that India has taken a number of initiatives as a step to
address the climate change issue, which includes:

i)

ii)

Increase in Coal Cess : The National Clean Energy Fund (NCEF) was created in
2010 for the purpose of financing and promoting clean energy initiatives and
funding research in the area of clean energy in the country. The corpus of the
fund is built by levying a cess of INR 50 (Subsequently increased to INR 400 in
2016) per tonne of coal produced domestically or imported. NCEF is financing
innovative schemes like Jawaharlal Nehru National Solar Mission (JNNSM)'s
installation of solar photovoltaic (SPV) Lights and small capacity lights,
installation of SPV water pumping as well as other mission projects under the
National Action Plan on climate change (NAPCC) and projects relating to R&D to
replace existing technologies with more environment friendly ones under National
Mission on Strategic Knowledge for Climate Change (NMSKCC). The scope of
NCEF has also been enlarged to cover other eligible projects of the Ministry of
New and Renewable Energy (MNRE), which are being implemented under the
flagship programmes of "Grid Interactive and Distributive renewable power" and "
Research Design, Development in Renewable Energy".

Launch of National Adaptation Fund for Climate Change (NAFCC) : The NAFCC
was created in 2015 with the objective to provide financial and technical support
for concrete adaptation activities to be implemented under State Action Plan on
Climate Change (SAPCC), funds for adaptation activities in agriculture, water,
health, infrastructure, forests, bio-diversity and coastal systems etc, to reduce the
vulnerability and associated risks.

National Adaptation Fund on Climate Change(NAFCC) has been established
with a budget provision of Rs.350 crores for the year 2015-16 and 2016-17, with
an estimated requirement of Rs.181.5 crores for financial year 2017-18. The
objective of the fund is to assist States and Union Territories to undertake
projects and actions for adaptation to climate change.

Up scaling of our ambitions for installation of Solar power capacity from 20,000
megawatt to 1,00,000 mega watt by 2022.
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V) Allocation of Rs.100 crores to set up a National Mission on Himalayan Studies
with the objective of enhancing natural and human capital in the Himalayan
region The Scheme will also serve to complement and supplement the National
Mission on Sustaining Himalayan Ecosystem (NMSHE) anchored by the
Department of Science & Technology under National Action Plan on Climate
change (NAPCC).

VI)  Development of "one hundred Smart Cities" with integrated appropriate and
mitigation measures to reduce basic service deficits and significantly reduce
vulnerability and exposure to the impacts of climate change in urban areas.

vii)  Launch of National Air quality Index on 17th October 2014.

7.8  While explaining about fund allocation for addressing issues related with climate
change, the representative of Ministry of Environment, Forest and Climate Change has
stated as under:-

‘o 1 Il ¥ 81 T WR W U B [hue fhar g a9 J3Fa tsies  ®s gl 39
He & AT J B 9T ARBRI B AeE UG G 8, dffs fafi=T &l 7 Sfefarg aRads | 8 aral
S Ufipet 3R ©, ST FUe & oy I ARBN A-AT &3 § B IR Ao | PG 3141 Tb
gHH 230 PHIS P UG AR Joic H 81 JH ¢ 3R 3T W PG 180 IS @ IR b ol Ioq
ORI 1 3H T TSI S BTGl IO 8 3R S & -1 g &3 § 4 59 B @l
STINT IS 3BT B TR T 2l A W & 3 He B 9gM bl g3 I Bl g o d=re 7
Jeara T ® 6 R smrerasdr 81 a1 39 faxii ended # iR ff gt @I S Wdhdl 8| WReR &
U U RS Felle Yol ®e @, Sl DIl A9 | a1 ol 2l Il TR Sl /T ST 8, S99
HAG TH-TR BAR BRI WY D AME TRBR DI Bl & IR IFH Sl B ST &, 98 $ a1 Fall
TS FaeR H ST BT € 3R g I8l seard € 5 SUd 5 we &1 WA 8 USIeeH
It FfY Ffa wRimE @ fog ff swTe o) wad 2l

7.9  When asked about use of funds available under National Adaptation Fund for R
& D of agriculture sector, the representative of Ministry of Environment, Forest and
Climate Change has stated as under:-

‘TEIeT, S W NaT @d 8, 918 98 Solarg 9§ Gefda & a1 o fft aRo & fog &), S 3
AT T goic W DRl &1 S!Sl s BT Ud YT Tl I8 & Sl fhdl @) #eg &R o
IR HATT H S UM €, 98 TRI¥A W€ & w9 # 2| 39 HUS Pl 8 I ARHRI DI 2T B
2 qifh 9 3199 IS H U &3 BT IIT BN AT U WA BT Id= By S 1egq I i an
3= fordft @t @1 o g B SR STerarg uRadT | 999 8 9@ | 39 R e @ T8 € o
Y 3 Fahd B, BIs e e o FaRn W g9 2 Adhal 8, dC Aved & (ISIae &7 W &
FHAT &, DI RED dorae W 81 A1 ©l 39 TRe & P G4 Holacd &H TSIy Hug H &H
AN 3 A fhy 2

7.10 While explaning benefits of India's emission reduction commitment on economy
and agriculture sector, the Ministry of Environment, Forest and Climate Change has
stated that:
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"..Over the year, the carbon intensity of the Indian economy has decreased, in
large part, due to the adoption of new and innovative technologies which address
climate mitigation and climate adaptation. The development, adoption and
dissemination of these technologies have been an ongoing process which has
led to, inter-alia, increased energy efficiency and an increasing share of
renewable in the electricity grid. This has been facilitated by several bilateral and
multilateral collaborative efforts both in the public and private sector.

At the same time, climate friendly technologies, adapted and deployed in
India are also being utilized in other countries, particularly in developing
countries, through bilateral cooperation. This development and transfer of
technologies, both into the Indian market and from India into other markets, will
continue to sustain future decreases in the carbon intercity of the Indian economy
and increases in the share of renewable in the electricity-mix.

India declared its INDC keeping in view its development agenda,
particularly the eradication of poverty coupled with its commitment to following
the low carbon path to progress and being sanguine about the unencumbered
availability of clean technologies and financial resource from around the world.
India's goal is to reduce overall emission intensity and improve energy efficiency
of its economy over time and at the same time protecting the vulnerable sectors
of economy and segments of our society. India's INDC takes into account its
commitment to conservation of nature as well as the imperatives of meeting the
competing demand of resources for addressing the challenges of poverty
eradication, food security and nutrition, universal access to education and health,
gender equality and women empowerment, water and sanitation, energy,
employment sustainable urbanization and new human settlements and the
means of implementation for enhanced action for achieving among others, the
sustainable development goals for its 1.2 billion people. India has clarified that its
INDCs do not bind it to any sector specific mitigation obligation or action,
including in agriculture sector.."

7.11 On the above issue, the representative of the Ministry of Environment, Forest
and climate change has submitted as under:-

AT TR HEIGY 3R HHS D AMHIG G, 3 S AR URE |HST g3 8, S9H
ferasfia <uf & feai o g3 & @ T § SR I§ GHSI B ¥ 2020 B d16 BT BAT 8
SABT STHCI d¥ 2020 P 1€ BT gl 99 2020 db 8IN Udh Scx-9d dicic] diicie §, a8
e SRS BT 20 | 25 URRIA G@, 99 2005 & Add & B H ReSgH H B gl a9 2005
H S gARY THeE SR i SioidY off, S9H &H 20 & 25 faerd &+ a9 2020 d@ o0 B &A
ST fUgel ATl U HeATh JUATH fouel Al @1 AfdAe fHar 8, S 8ANl §exeMa afel € 3R a8
TR B A 3 I Ui B a9 2005 W a9 2010 IF g 12 Ui o RedwE vdd R o B A
THR Sl AR 20 W 25 YL T BT TRAC 8, SA BH Al Al Bl 3R 384 Sl W YT
Ig UfaR YR B &, S0l YHIRIGR RS &l 2, Sl R 3i1h goil UHIRNAT SNRfesq o W& &
ITD! B, PO GAUC VIR Bl & AR (G STATHT H 1 Uil €, ITh! HeRE 594 gl TR,
IR FEsiia §, 89 Al 9 S eRie fol € S9a aR # BN WIS Al Heled | gdrn fF R
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PV TRICH &, lfdh I AN TRICH V4 8, 91 AN YRaRey diferdist, TRaReT duma & o &
¥ 2020 & dIE HETAT B dlel &l 397 A [l U& Tigpor daex 3§ VAl 3Ig areqan 7281 @
%Iwwﬁ&ﬁaﬁvﬂw@aﬁgmwﬁﬁ% WfT 3R $B T3 THNH, PO Y FHEHCY,
SN f Aier T, S gargie RiSTele catalsll, I 96, S AR A8feed ol B 8, S9d! T
B IR W & IR ST AT PV BRI TR IR & &3 H 811 &, A SHD! DAGeRT &4 D
gl o NaveiTdl B &5 # TR SN Hicic $B T8 81 8 AN U < & fdl &
FTAR ST HAT A8 &, PR qdhd o IR G- Pigjeqed, Sl el feefirs digegem, S iRa
IS ® I, NS Ued R T 8, S A B & U Sl TRE-1 81T 8, 98 89 g1
® 2 3R tPh 99 & WioR 39 T UG il

7.12 Further elaborating on the above issue, the representative of the Ministry of
Environment, Forest and climate change has submitted as under:-

‘mueT F1d Brm fF ad 2015 # fee A@ IRE A g3 1 S N ARAAY & R F UAT Th
Pfcie fhar & 5 &9 oo srefayawen ¥, ome W @ fAer §, M 8sd i gHiv @ 59
WE A A9 H 6 g qrefaraRen &1 SIS d ¢, 3T @l d¢, oifhd \Ie-w1 UHvH Tl
D! B THIRN S @ M A 9ad g1 R UHIRR $eRiE a1 g dfh Sua of 3g 7 6
THITHE 1 e, Afpa oS geift] I8 St 3R vHie & 9 derey Rifid &9 &1 8ART
AT B 3oy g fRvi ff W WaeR & IR # B FiFede T8 forar g1 sud Ffy off wnfie B
Py 3R 390 AR e f &3 € 9 IR 7 M9 7w N 31 fafie o a1 wficie g
T2 fora 21 sPT "pde I8 ® fh B S Y Y e <9 B 3fex, fafi= Jaew A o wHiv ® @
g, S "crd-derd St l BRAT B, 98 BH ST WX IR B, T IR & e BaT| 3R Hel
FHET 37 & & Al 99 AT 1 & 89 GO Haex H Ioqol Heldr dR Adhd ol 39 ke 4
VIR & O Wh Bleed 8, S W BIs URIpel 3R 7 U3, VAT 89X TN &7 g

7.13 On being asked about preparedness of the country to meet the obligations of
climate accord, the Ministry of Environment, Forest and Climate Change has stated as
under:-

"..For the implementation of India's INDC and achieve its goals, an
Implementation committee and six Sub-committees, dealing with specific issues,
have been constituted involving key Ministries and Departments. The first
consultation meeting of the INDC Implementation committee has already been
held and those of the sub-committees are being held. The sub-committees are
working on the elaborate their respective INDC goals and identify specific
policies and actions aimed at achieving them they are also working on the
indicate the outlays and technology needed from domestic or international
sources at various stages to achieve the goals.."
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PART-II
Observations/Recommendations of the Committee

1. Climate plays a limiting role on development of bio-geographical variability
of flora and fauna including human culture and civilization. Each society has
structured its culture around historical and current climatic conditions. Human
culture is basically a by-product of locally available resources and local climatic
conditions. Human societies are accustomed to a normal range of conditions and
may be sensitive to extremes that fall out of this range. The Committee note that
various studies across the world have provided ample evidence about climate
changes due to enhanced emission of Green House Gases such as Carbon
Dioxide, Nitrous Oxide, Methane, Hydro-Fluoro-Carbons, etc. in the atmosphere.
Anthropogenic sources such as increased fossil fuels consumption,
Industrialization, increasing Pace of Urbanization, excessive use of Nitrogenous
Fertilizers in agriculture sector, etc. has led to a situation which is destabilizing
critical environmental balance of Earth atmospheric system and causing changes
in climate/weather patterns, such as increase in intensity of heat waves, rainfall
periodicity, floods, cyclones, melting of ice at Arctic and Antarctic regions, rise
in sea levels etc. The Committee also observe that these climatic changes have
potential to harm agriculture and allied sectors which critically depend upon
climatic conditions and thereby, posing a danger to food security. The Committee
in succeeding paragraphs have discussed the impact of climate-changes on
agriculture and allied sectors in the country, policy of the Government towards
climate change, R&D in agriculture and allied sectors for transforming Indian
agriculture into climate smart agriculture, preparation of the Government to
provide support to the farmers of the country in adapting them to climatic
changes and in accordance with the Paris agreement on climate change.
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2. The Committee note that Fifth Assessment Report (AR5) of
Intergovernmental Panel on Climate Change (IPCC) has warned about warming
of the climate system across the world. This Report clearly brought out impact of
global warming such as warming of atmosphere and oceans, shrinking of
glaciers, melting of Arctic and Antarctic ice sheets, rise of sea level etc. The
Committee have been informed that as per AR5 report each of the last three
decades has been getting successively warmer at the Earth's surface than any
preceding decade since 1850. The period from 1983 to 2012 was very likely the
warmest 30-year period during the last 800 years in the Northern Hemisphere and
likely the warmest 30-year period of the last 1400 years. Over the last two
decades, the Greenland and Antarctic ice sheets have been losing mass. Glaciers
have continued to shrink almost worldwide. Northern Hemisphere spring snow
cover has continued to decrease in extent. Over the period 1901-2010, global
mean sea level rose by 0.19 (0.17 to 0.21)m. The rate of sea level rise since the
mid-19th century has been larger than the mean rate during the previous two
millennia. The Committee further note that Centre for Climate Change
Research (CCCR) under the Indian Institute of Tropical Meteorology (lITM), Pune
under Ministry of Earth Sciences carry out scientific studies on climate change
and variability under Global and Regional Climate Change (GRCC) programme.
The Committee have been informed by the Ministry of Earth Sciences that past
observations from instruments and proxy data suggest that there are changes in
our climate system on different time scales. There are some natural variations
and there are some long term trends which can be attributed to human activities.
The Committee note that Annual mean, maximum and minimum temperatures
averaged over the country as a whole showed significant warming trend of 0.6°C,
1°C and 0.18°C per hundred years, respectively. The rate of warming trend in the
annual mean temperatures since 1980s is much sharper, 0.2°C per decade. The
warming is mostly confined to the northern, central and eastern/north-eastern
parts of the country. Peninsular India experienced the least warming. The
Committee have been further informed that all-India southwest monsoon rainfall
does not show any long-term trend, but it exhibits significant multi-decadal
variability. There are significant regional trends in southwest monsoon rainfall.
Monsoon rainfall in the meteorological sub divisions of Jharkhand, Chhattisgarh
and Kerala has shown significant decreasing trends. However, monsoon rainfall
over Gangetic West Bengal, West Uttar Pradesh, Jammu and Kashmir, Konkan
and Goa, Central Maharashtra, Rayalaseema, Coastal Andhra Pradesh and North
Interior Karnataka showed increasing trends. Further, Monsoon rainfall in the
month of July has shown decreasing trends over most parts of central India.
However, June and August rainfall has shown increasing trend over the central
and southwestern parts of the country. There is a clear pattern of decreasing
frequency of very light rain and light to moderate rain events over most of the
country and increasing frequency of very heavy and extreme rainfall events over
northern parts of the country during the monsoon season. The Committee also
note above increasing trends in heat waves during the hot weather season and
decreasing trend in cold waves during the cold weather season over most parts

127



of the country. The Committee have also been informed that more intense
droughts are mainly observed over north and northwest India.

The Committee are of view that there is a need of constantly observing
changing weather conditions associated with climate change in order to take
corrective steps to offset its negative effect on agriculture and allied sector in the
country. The Committee also feel that there should be enhanced level of co-
ordination between Ministry of Earth Sciences and Department of Agricultural
Research and Education. The Committee, therefore recommend the Government
to devise a mechanism to increase the quantum of collaborative research and
coordination between these two important Scientific Departments associated with
study of climate change. The Committee also desire the Government to provide
for adequate funding and manpower for encouraging cutting edge research in
this important sector so that the agriculture and allied sector in the Country may
be salvaged from negative changes associated with climate change.
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GREENHOUSE GAS EMMISSION FROM AGRICULTURE AND ALLIED SECTOR

3. The Committee note that Paddy fields is major sources of Green House
Gases (GHGs) in the farm sector. The Committee have been informed that ICAR-
IARI, New Delhi and ICAR-NRRI under National Innovations in Climate Resilient
Agriculture (NICRA) projects have quantified the GHGs emissions from paddy
fields and they have analyzed that overall methane emission from rice fields in
India is about 3.5-4.7 Tegagram (Tg) per year and N20 emission is about 0.05 Tg
per year. The Committee note that findings of research being done at these
Institutes has shown that methane emission from rice field is negligible
compared to other rice growing countries like America, China, eastern and far-
eastern Asian countries where it ranged from 20-100 Tg per year. The Committee
also note that ICAR Institutes are engaged in R&D for regulating the release of
these gases from agro-ecosystems through judicious land-use and appropriate
management practices that could mitigate the process of climate change. The
Committee have been informed that based on study conducted at IIFSR,
Modipuram for measuring methane and nitrous oxide flux from the rice field, it
was found that Methane emission reduced by 19.2 % and 9.9 %, respectively with
the application of neem-coated urea and sulphur-treated urea compared to prilled
urea under conventional method of transplanting. NO emission reduced by
23.7% and 11.8%, respectively in the application of neem coated urea and
sulphur-treated urea compared to prilled urea under the conventional method of
transplanting. Among the establishment methods, direct seeded rice (dry) and
direct seeded rice (wet) methods resulted in less emission of CH4 by the order of
27.9 % and 26.6 %, respectively compared to conventional puddled transplanting.
However, the N,O emission reduced by 1.3 % and 4.6 %, respectively in direct
seeded rice (dry) and direct seeded rice (wet) method of establishments
compared to conventional puddled transplanting. The Committee have also been
informed that emissions of GHGs from paddy fields can be reduced by modifying
water, nutrient and tillage management. Conversion of rice straw into biochar and
its application in rice fields greatly decreased the GHG emission.

The Committee are of the view that reduction in emission of GHGs from
paddy field will help the country to meet its obligation under International Accord
on Climate Change. The Committee, therefore, desire the ICAR to give adequate
support to the ICAR institutes engaged in development of appropriate methods,
variety, technology and paddy varieties which can help to reduce GHGs emission
from paddy fields. The Committee also desire the Government to make an
inventory of the outcome of all these research studies and transfer them to the
farmers in entire country through the network of KVKs and extension network of
respective State Governments so that they can also become a partner in the
voluntary commitment of the country to reduce share of GHGs emission from
India.
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BURNING OF CROP RESIDUE

4. The Committee note that despite being banned, burning of crop residue in
agricultural fields has emerged as one of the important challenges in recent
times which is adding to already high level of pollutants in the environment. The
Committee further note that as per assessment made by the ICAR approximately
130-140 Mt Crop residues is being burnt annually in agriculture fields out of 679
million tonne (Mt) crop residue generated in the country which is causing
emission of 8.57 Mt of CO, 141.15 Mt of CO2, 0.037 Mt of SOx, 0.23 Mt of NOx, 0.12
Mt of NH3 in the atmosphere. The Committee have been informed that ICAR-
Indian Institute of Soil Science has developed a technique called "Rapo-compost
Technology" for faster decomposition of biodegradable waste that is able to
convert biodegradable waste to quality compost in 30-45 days with the help of
bio-inoculum consortia (bacteria, fungi and actinomycetes) having ligno-
cellulolytic potential. The Committee observe that shortage of agricultural labour,
short interval due to intensive agriculture being practised in some parts of the
country and mechanized farming are forcing the farmers to take extreme step of
burning the crop residue in farm field. The Committee are of considered view that
there is a need to provide adequate extension and financial support to help them
in adopting technology for decomposition of crop residue, conservation
agriculture or utilize for making cupboard in small scale industries. The
Committee, therefore, desire the Government to take this issue on priority basis
and make policy/plan/ programmes for eco-friendly utilization of crop residue.
The Committee also desire the ICAR for development of new technology/bio-
logical methods which can reduce the period of in-situ decomposition of plant
residue.
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INFLUENCE ON AGRICULTURE DUE TO INGRESS OF SEA WATER

5. The Committee note that global mean sea level rose by 0.19 (0.17 to 0.21)m
over the period 1901-2010 due to warming effect of rising GHGs in the
atmosphere. Rise in sea surface due to effect of global warming is expected to
cause submergence of significant portion of land in areas near sea in many parts
of the country. The Committee further note that comprehensive study on
assessment of submergence of agricultural land due to sea level rise in the
Coastal region has not been carried out. However, ICAR funded NICRA project
indicated that the sea levels at three stations Diamond Harbour, Garden Reach
and Haldia in Sundarbans are increasing at the rate of 4.85, 8.22 and 3.0 mml/yr. A
2007 report by UNESCO "Case Studies on Climate Change and World Heritage"
has predicted 45 cm rise in sea level likely by the end of the 21st century due to
anthropogenic activities in the Sundarbans. A study carried out by IIT, Kharagpur
revealed that during the 20th century, 34.906 sq. km of area along the Indian
coast went under the sea due to the rise in sea level. The Committee also note
that a significant fertile agricultural land and adjoining mangrove forests were
turned in to a vast waste land due to ingress of saline sea water due to cyclone
Aila in West Bengal during 2009, super cyclone in Orissa during 1999 as well as
Tsunami in eastern coast in 2014 leading to reduction in agriculture productivity.
The Committee have been informed that ICAR-Central Soil Salinity Research
Institute, Regional Research Station, Canning Town, West Bengal engaged in the
research and management needs of coastal salt affected soils has developed
several technologies for enhancement of agricultural productivity under
degraded saline coastal soils and poor water qualities . The Committee are of
view that ingress of sea water into agricultural fields would lead to devastating
consequences for farmers near coastal regions as high salinity in the soil as well
as acute shortage of fresh water for agricultural uses pose a serious problem
leading to low productivity. The Committee, therefore, recommend the ICAR to
actively engage in Research on identification of soil tolerant varieties of crops
and incorporation of these genes in higher yielding crop varieties so that
agriculture productivity in coastal areas may maintained in coming years. The
Committee desire the Government to formulate an action plan for enhancing
locally suitable mangrove plantation near coastal areas so that these can act as
natural barriers in case of rising sea level. The Committee also desire the
Government to provide adequate agricultural extension support to the farmers in
coastal regions so that they are provided suitable technologies, seeds and
training for shift to paddy- fishery farming.
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PEST SEVERITY AND DISEASE PROLIFERATION

6. The Committee note that incidence of insect pests and proliferation of
diseases on field crops may likely to increase during future climate change
periods due to elevated CO, and temperature. The Committee have been informed
that insect pests will go for more amount of consumption (compensatory feeding)
due to the dilution / decline of nutritional quality of the crop plants to meet the
nutritional requirement of the insect pests under elevated CO, and temp
conditions. This may lead to higher yield losses in different crops which in turn
may affect the food security. More number of generations of insect pests are
expected to occur during future climate change periods because of increased
temperatures. The Committee observe that studies have been initiated to
document Real Time Pest Dynamics (RTPD) in 5 crops (Rice, Pigeonpea,
Groundnut, Tomato and Mango) under Strategic Research component of NICRA
programme. The Committee also note that Department of Agriculture,
Cooperation and Farmers Welfare and State Governments is implementing
various schemes under plant protection under “Strengthening and Modernization
of Pest Management Approach in India” (SMPMA). Indian Council of Agricultural
Research is also evolving and implementing climate resilient plant protection
technologies through its National Crop institutes. The Committee are of opinion
that there is a need to give boost to deployment of cutting edge research
methodologies to analyze and predict future scenario of pest development and
proliferation as well as development of plant protection technologies and
practices so that farmers in the country could be trained in these methods to
offset decline in agricultural productivity due to change in severity of pest attack
associated with climate change. The Committee, therefore, recommend the
Government to provide adequate financial support to the Institutes engaged in
development of pest protection technologies. The Committee also desire the
Government to enhance allocations for implementation of programmes for Pest
management.
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AGRO-CLIMATIC CLASSIFICATION

7. The Committee note that the concept of Agro-Climatic Regions (AER) and
Agro-Climatic Sub Regions (AESR) categorised on the basis of climatic
conditions, local geographic parameters, landform, soils type, soil texture, depth
and mineralogy help to maximise agricultural productivity if crop suitable to local
conditions are sown by the farmers. The Committee note that 20 AERs and 60
AESRs were identified in the Country. However, the Committee are distressed to
note that Agro-climatic classifications are not being strictly followed by the
farmers in cultivation of crops. Factors such as socio economic conditions,
market prices, government supports in the form of Minimum support Price (MSP)
and subsidies apart from factors such as favourable climate and soil factors,
farmers’ preferences, consumption patterns and resources available with the
farmers decide the kind of crop grown in different locations, thereby, reducing
possibility of achievements of optimal production with minimum investment. The
Committee have been informed that the government is giving advisory to States
to educate farmers for growing crops that are suitable to a given agro-climatic
situation so that risk is minimized and incomes are maximized. The Committee
further observe that climatic changes associated with Global warming may
necessitate refinement in concept of agro-climatic regions. The Committee
therefore, recommend the Government to start a study of impact of climatic
changes on different of agro-climatic regions so that new strategy may be worked
out to offset negative effect associated with climatic changes. The Committee are
also of considered view that policy of Minimum Support Price is promoting
farming practices which are not suitable to local bio-graphical and climatic
conditions, thereby, causing problems such as depletion of ground water
resources, degradation of soil, loss of local bio-diversity, etc. Further, absence of
an alternative and economically remunerative cropping strategy is forcing
farmers to opt for prevailing water intensive cropping pattern. The Committee,
therefore, desire the Government ( Department of Agriculture, Cooperation and
Farmers welfare) to initiate a study to analyze the effect of policy of MSP on
farming practices in the country and bring suitable changes in MSP policy so that
environment friendly farming practices based on the concept of agro-ecological
regions may be promoted in the country. The Committee also desire the ICAR to
work out an alternative cropping strategy for these regions which is economically
remunerative for farmers in these regions. The Committee would like the
Department to prepare such cropping strategy within three months of
presentation of Report.
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IMPACT OF CLIMATE CHANGE ON AGRICULTURE

8. The Committee note that fifth IPCC report clearly brought out the global
and regional impacts of climate change on agriculture, water resources, natural
eco-systems and food security. The Committee have been informed that climate
change and its variability are emerging as major challenges facing Indian
agriculture. The high inter and intra-seasonal variability in rainfall distribution,
extreme temperature and rainfall events are causing crop damages and huge
losses to farmers. The Committee note that modeling studies indicate that
changing climate will decrease yields in major crops like wheat, rice and maize.
On the other hand the impact could be neutral to positive in others like
groundnut, soyabean and chickpea. The Committee also note that although there
will be increased yields of rice, wheat, legumes and oilseeds by 10-20% with
increase in Co2 level to 550 ppm, however, productivity of most crops is likely to
decrease marginally by 2020 but by 10-40% by 2100. The Committee note with
satisfaction that the Government of India has initiated and supported research in
agriculture sector under National Innovations in Climate Resilient Agriculture
(NICRA). However, the Committee are of considered view that since huge
population of our country is dependent on agriculture, there is need to enhance
allocations for the R&D under NICRA so that scientist of the country can be
successful in arriving solutions to challenges posed to the agriculture and allied
sectors due to climate changes associated with global warming. The Committee,
therefore, recommend the Government to enhance allocations to the NICRA
projects.
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DEVELOPMENT OF VARIETIES OF CROPS WITH ENHANCED ABIOTIC STRESS
TOLERANCE

9. Identification and development of crop varieties with enhanced abiotic
stress tolerance will be the key for making Indian agriculture climate resilient .
The Committee note that the ICAR through its network of institutes and State
Agriculture Universities is engaged in identification and development of abiotic
stress tolerant crop varieties under NARS and NICRA projects. The Committee
have been informed about identification of heat tolerant gene in a Nagina-22
variety of paddy which can be used for development of advanced heat tolerant
varieties through breeding process avoiding the need of use of expensive
Genetic Modified technology. The Committee have also been informed about
identification and development of crop varieties with advance abiotic stress
tolerance by the IARI-Pusa.

The Committee have been informed that Government is encouraging use
of location specific climate resilient crops varieties including heat/ water logging
tolerating seed varieties among farmers by ensuring availability of quality seeds
of desirable varieties; developing, demonstrating and disseminating complete
package of practices to stakeholders; seed subsidies, capacity building besides
bringing convergence among public and private agencies in seed chain. The
Committee are of view that development of new crop varieties with higher yield
potential and resistance to multiple stress (heat, drought, flood, salinity) will be
the key to maintain yield stability under the challenges associated with climate
changes in coming decades. The Committee, therefore, desire the ICAR to give
further push to their efforts for development of crop varieties with enhanced
abiotic stress tolerance.
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AVAILABILITY OF SEED

10. The Committee note that Indian seed programme largely adheres to the
limited generations’ 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 to maintain the purity of the variety as it flows from the
breeder to the farmer. The Committee have been informed that ICAR apart from
research & development on development of varieties/hybrids for different abiotic
stresses, have also been entrusted with responsibility for production of Breeder
seed which is being undertaken with the help of ICAR Research Institutions,
State Agricultural Universities (SAUs), National Seeds Corporation (NSC) / State
Farms Corporation of India (SFCI), State Seeds Corporation (SSCs), Krishi Vigyan
Kendras (KVKs), Sponsored breeders recognized by selected State Seed
Corporations, and Non-Governmental Organizations. The responsibility for
production of foundation seed has been entrusted to the NSC, SFCI, State Seeds
Corporation, State Departments of Agriculture and private seed producers, who
have the necessary infrastructure facilities, whereas the production and
distribution of quality/certified seeds are primarily the responsibility of the State
Governments. Certified seed production is organized through State Seed
Corporation, Departmental Agricultural Farms, Cooperatives etc.

The Committee note that breeder seed production increase from 3914
quintals during 1981-82 to a level of 89266.23 quintals during 2013-14 after
Launch of AICRP-NSP (Crops). During 2013-14, total production of quality seed
including all classes was 6,48,325 quintals against the target of 4,75,179 quintals.
Production comprises 94,953 quintals of breeder seed, 1,44,369 quintals of
foundation seed, 1,63,465 quintals of certified seeds, 1,72,351 quintals of
truthfully labelled seed and 73,185 quintals of planting material of field crops. In
addition, 155.59 lakhs planting material and 5.60 lakh tissue culture plantlets of
field crops were produced against the targets of 94.80 and 2.07 lakhs.

The Committee note that country has skewed Seed Replacement Ratio, i.e.
the percentage of area sown out of total cropped area by using certified/quality
seeds other than farm saved seed, as seed requirement of 65 % of the farmers are
met using their own saved seed or seed distributed among themselves.
Amelioration of skewed SRR is a major challenge.

The Committee also note that Central Sector Scheme ‘Development and
Strengthening of Infrastructure Facilities for Production and Distribution of
Quality Seeds’ is being implemented by the Department of Agriculture,
Cooperation and Farmers Welfare since 2005-06 to ensure production and
multiplication of high yielding certified/quality seeds of all crops in sufficient
quantities and make the seeds available to farmers at affordable price. However,
the Committee is distressed to note that despite efforts being made by the
Government, private sector dominates in seed production contributing to 50-57 %
of total seed production of the country. The main focus of private seed
companies has been on the high-value and low-volume seeds.
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The Committee are of considered view that availability of good quality seed
at reasonable price is one of important factor for ensuring high productivity in
agriculture and to ensure remunerative prices to the farmers. The need of timely
availability of seed varieties with enhanced abiotic stress tolerance will increase
in coming decades with more increasing uncertainty associated with climate
change. The Committee observe that Government have not been able to fulfil its
aim to ensure availability of high yielding varieties of improved seeds to the
farmers in the country which is evident by low Seed Replacement Ratio and large
share of Private companies in the market for high value and low volume seeds in
the country. The Committee desire the Government to decentralize the process
of production, procurement and distribution of improved varieties of hybrid seeds
as it will help in lowering the prices and ensure easy access of farmers to procure
these seeds. The Committee, therefore, recommend the Government to examine
present system of seed production, procurement and distribution in the country
to analyze its shortcomings and take steps for decentralizing the system, in order
to enhance Seed Replacement Ratio and to achieve optimum agriculture
productivity in the country. The Committee also recommend the Government to
involve progressive farmers in the process of production of hybrid seeds. The
Committee also desire the ICAR to initiate a study to identify high value and low
volume seed varieties in which private sectors are excelling and to sponsor
research & development of these seed varieties so that these could be made
available to the farmers in the country at affordable price.
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CONSERVATION OF INDIGENOUS VARIETIES OF SEEDS

11. The Committee note that National Bureau of Plant Genetic Resources
(NBPGR) is the national institute for conservation of seeds, all germplasm
collection, genetic stocks and varieties of different crops in the country. The
Committee have been informed that 4.14 lakh accessions are presently conserved
for long term in the National Genebank. 2.62 lakh indigenous accessions have
been collected, more than 60 thousand accessions repatriated, 6.26 lakh
accessions imported and tested for quarantine clearance, and more than four
lakh accessions have been supplied to breeders and researchers within the
country. Nearly 1.9 lakh germplasm accessions have been characterized and
more than two thousand cultivars have been DNA fingerprinted. The Committee
have also been informed that Intellectual property rights (IPRs) on genetic
resources were facilitated by registering about 1100 unique accessions and by
filing over a thousand applications with Protection of Plant Varieties and Farmers’
Rights (PPV&FR) Authority for varietal registration. The Committee also note that
specific set germplasm, breeding lines, varieties are being evaluated for tolerance
to abiotic stresses such as heat, drought, water logging etc, which is being used
in hybridization for developing new cultivars under NICRA project.

The Committee are of the view that endemic crop varieties available in our
country provide the scientist an excellent opportunity to identify traits which can
be used for development of crop varieties with enhanced abiotic stress tolerance
thereby enabling farmers to adapt to the climate changes associated with global
warming. The Committee note with satisfaction about work of cataloguing of
indigenous crop varieties being done by the NBGPR and other agricultural
institution. However, the Committee desire the ICAR to enhance awareness
about gene banks so that this knowledge can be utilized by the agriculture
scientist community across the country in order to develop region specific crop
varieties which can withstand specific climatic fluctuation associated with climate
change. The Committee, therefore, desire the ICAR to make efforts to enhance
access to these depository of crop seed/germplasm for wider scientific
community along with innovative farmers.

The Committee also observe that farmers use different nomenclature for
similar crops, vegetables, fruits and medicinal plants in regional languages and
dialect in regions across the Country. The Committee are of view that inventory of
such nomenclature will help in the efforts for conservation and exploitation of
bio-diversity. The Committee, therefore, recommend the ICAR to take steps for
making an inventory such nomenclature of crops, vegetables, fruits and
medicinal plants which are being used in various languages across the regions of
the country.
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IMPACT OF CLIMATE CHANGE ON HORTICULTURE SECTOR

12. The Committee observe that horticulture sector is an important source of
income for farmers in the country. Horticulture is going to be one of the sectors
which will be severely affected due to unseasonal rains and temperature
variations. India, which is one of the pioneers in horticulture sector, will bear the
losses caused due to climate change leading to loss of livelihood for millions of
farmers.

The Committee also observe the ICAR while recognising the need have
taken steps under NICRA such as development of location specific technologies
for addressing climate change issues especially the impact of elevated
temperature, CO, on the flowering behaviour, pollinators and yield losses due to
variable climate including flooding and heavy rains. The Committee also note that
ICAR is continuously engaged in identifying and improving varieties of
horticulture crops which have inherent potential to withstand abiotic stress
associated with the climate change. ICAR have since achieved success in
development of water logging resistant germplasm of tomato by grafting on
brinjal root stock, development of agro-techniques to overcome alternate bearing
in mango, testing of environmentally safe protocols for induction of
synchronized flowering in rejuvenated Alphonso mango trees in the age group of
25-40 yrs, etc. The Committee further note that proven technologies including
varieties are disseminated among farmers/villages through Technology
Demonstration Component (TDC) of NICRA and these technology is further being
up-scaled through the support from developmental agencies of Central and State
Governments.

The Committee are of view that the importance of horticulture sector in the
country will further increase with increasing income and associated Dietary
changes over the time. Climatic fluctuations such as draught, flodding, hailstrom
etc. associated with global warming can proove disastrous to farmers engaged
horticulture cropping. The Committee, therefore, recommend the ICAR to devise a
long term strategy for research in horticulture sector identifying potential regions
for horticulture crop expansion, identification of draught and abiotic stress
tolerant varities, development of new heat stress tolerant varieties, devising
improved agronomic methods, water saving irrigation methods/technologies,
training of farmers etc. so that horticulture sector in the country can equip itself
to successfully adapt to the changes associated with global warming and keep
pace with increasing demands.
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IMPACT OF CLIMATE CHANGE ON LIVESTOCK

13. The Committee note that milk production and reproductive function of
cattle and buffaloes will be adversely affected by projected temperature rise of 2-
6°C over existing temperature during the period 2070-2099. The Committee also
note that studies indicated that warming will negatively impact the productivity of
indigenous cows and productivity loss will be about 0.33 million tons. The
Northern India is likely to experience more negative impact of climate change on
milk production. The decline in milk production will be higher in crossbreds
(0.63%) followed by buffaloes (0.5%) and indigenous cattle (0.4%). The Committee
have been informed that many varieties of indigenous cattle have capabilities to
endure climatic changes associated with global warming. At the same time,
some indigenous varieties of cattle such Rathi, Gir, Dhaliwal, Tharparkar and
Red Sindhi which are high yielding and could be utilized in improvement of other
indigenous varieties of cattle. The Committee observe that ICAR through its
network of livestock based ICAR institutes such as ICAR-NDRI, Karnal, ICAR-IVRI,
Izathnagar, ICAR, NIANP, Bengaluru and others have taken research projects to
develop technologies to offset negative impact of climate change on milk
production of both cattle and buffaloes due to rise in temperature by way of
(i) development of tolerant/resistant breeds, (ii) improved feeds and supplements
and (iii) improved shelter management. The Committee also note that Central
Government programmes like National Programme for Bovine Breeding (NPBB),
National Dairy Plan (NDP), National Livestock Mission (NLM) and Sub-Missions
on Livestock Development, Pig Development in North-Eastern Region, etc. are
being under implementation by State Department of Animal Husbandry to
improve indigenous varieties of livestock.

The Committee are of considered view that animal husbandry and
especially cattle rearing are important source of income for majority of farmers in
India. However, the Committee observe that National Plan on Dairying has
ignored indigenous varieties of cattle leading to over dependence on crossbreds
varieties for milk production. They note that indigenous varieties of cattle
possess many traits such as heat tolerance that can be very effective in future
scenario projected for climate change. They feel that these traits can be utilized
for development of improved varieties of cattle if these are crossbred with high
milk yielding indigenous varieties such as Rathi, Gir, Dhaliwal, Tharparkar and
Red Sindhi. The Committee, therefore, recommend the Government to start a
comprehensive plan for making inventory of all indigenous varieties of cattle in
country, identification and separation of their specific traits, proper breeding
plan for cross breeding of indigenous varieties of cattle, vaccination, deworming
etc. so that farmers of our country are equipped with wherewithal for coping with
vagaries associated with climate changes in the country. The Committee also
desire the Government to associate organizations, dairy industries, farmers
associations etc. working in the area of cattle breed improvement in the
endeavor to improve indigenous varieties of cattle.
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14. The Committee note that rumen fermentation is the major source of
greenhouse gas emission in farm sector. The Committee have been informed that
ICAR institutes are working on various projects under National Plan on Climate
Change and NICRA project to reduce GHG emissions from large and small
ruminants and developed different forms of complete feed, silage, fortified feed
with varied levels of antioxidants, electrolytes and osmolytes, astaxanthin,
melatonin along with different types of shelters with low cost and locally available
material and herbal supplements to reduce GHGs emission from rumen
fermentation. These Institutes have also been successful in identification of
bacteriocin  producing strains of lactic acid producing bacteria,
microencapsulation of Bacteriocins, release Kkinetics of encapsulated
Bacteriocins, lignocellulosic biomass for improving feed utilization,
biogeography of gut microbes, novel approaches for assessing and improving
nutrient bio-availability. The Committee have been informed that Ration
balancing, use of ionophores, probiotics, plant secondary metabolites (Saponins,
tannins, terpenoids etc.), organic acids (fumarate, malate), essential oils,
defaunation etc. have been found to reduce GHG (methane) emission to the
extent of 10-15% in dairy animals. The Committee also note that increase of GHG
emissions by Indian livestock was less (74% vs 82% over the period of 1961 to
2010) than the developing countries and this was due to creation of awareness,
demonstration of field experiments (FLDs), encouragement provided for growing
green fodder, silage making, complete feed preparation, regulations in manure
management and waste disposal.

The Committee observe that significant achievement have been made by
the ICAR institutions for reduction of GHGs emission from rumen fermentation.
however, there is need to work for dissemination of these outcomes to the
farmers and dairy entrepreneurs in the country. At the same time, there is need to
give additional impetus for identification of cattle varieties which is capacity for
lower emission of GHGs.
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ASSESSMENT OF FOOD REQUIREMENT VIS-A-VIS FOOD AVAILABILITY

15. South Asia has been categorized as one of the most vulnerable ones to
challenges associated with climate changes due to global warming. Vulnerability
of Indian agriculture due to vagaries associated with climate change and low
adaptation capacity of majority of Indian farmers poses risk to food security of
the country. The Committee note that population of India is projected to be 1.65
billion by 2050 with 50% of people residing in the urban areas. The Committee
also note that total foodgrain demand is estimated to be 291 Mt by 2025 and 377
Mt by 2050, whereas the total production is estimated to be 292 Mt by 2025 and
385 Mt by 2050, which is 2.0% more than the demand. However, production
deficits are projected for other cereals, oilseeds, and pulses. The projected deficit
is 33% by 2025 and 43% by 2050 for other cereals, while 3% by 2025 and 7% by
2050 for pulses.

The Committee have been informed that it has been analyzed using
Infocrop Decision Support System that the impact of climate change on
production of wheat, paddy, kharif, maize and rain fed Sorghum can be
minimized through adaptation to climate change by sowing improved varieties
and employing improved input efficiency technologies coupled with application
of additional nitrogen.

The Committee note that Government have launched Food Security
Mission during 2007 for additional production of food grains of 25 million tons
comprising 10 million ton rice, 8 million ton wheat, 4 million ton pulses and
3 million ton of coarse cereals by the end of 12th Five Year Plan through area
expansion and productivity enhancement in sustainable manner in identified
districts of the country; restoring soil fertility and productivity at individual farm
level; creation of employment opportunities; and enhancing farm level economy
(i.e. farm profits) to restore confidence among farmers. The Committee further
note that the Government aims to ensure food security in the nation through
implementing National Food Security Act, 2013 by undertaking price support
operations through efficient procurement of food crops, strengthening public
distribution systems, increasing crop production and productivity, and enhancing
resilience of Indian agriculture to climate change and climate
vulnerability through strategic research and technology demonstration. To meet
the requirement of food commodities, particularly pulses and oilseeds, trade
related measures are also undertaken by the government besides the ongoing
efforts to improve the production within the country. The Committee have also
been informed that National Mission for Sustainable Agriculture (NMSA) was
initiated with the aims to devise strategies to make Indian agriculture more
resilient to climate change. It would identify and develop new varieties of crops
and alternative cropping patterns, capable of withstanding extremes of weather,
long dry spells, flooding and variable moisture availability. The Government is
also supporting the ICAR by funding the NICRA project with the aim of
developing technologies that help minimize the adverse impacts of climate
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change. The government is also adjusting the trade policies and domestic
marketing policies keeping in view the food security.

The Committee are of view that the there will changes in consumption
patterns in coming decades due to increasing rate of urbanization and increased
income of households. Therefore, demand for fruits, vegetables, dairy products,
meat, poultry and fisheries will increase at faster rate than that of food grains.
Thus, there the country will need to increase crop diversification and improve
allied activities such as dairying, fisheries and poultry farming alongwith
maintaining the current rate of growth of food grain production. The country will
be required to invest heavily in development of improved crop varieties with
enhanced abiotic stress tolerance, development of improved varieties of
fertilizers with less GHGs emission effect, better irrigation methods, weather
forecasting, training of farmers etc. The Committee, therefore, recommend the
Government to provide adequate support to the scientist of the country engaged
in climate research in agriculture and weather forecasting sectors under
progrmmes such NICRA and NMSA. Further, the Committee desire the
Government to provide fillip to enhance the production of oil seeds and pulses in
the country by taking steps for area expansion, development of high yielding
varieties of pulses and oil seeds/oil palm, support to farmers etc. so that the
country do not face shortage of oil and pulses in coming decades. They also
desire the Government to provide adequate funds to Ministry of Agriculture and
Farmers Welfare and State Governments to achieve these objectives.
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R&D ON ALTERNATIVE FOOD SOURCES FOR FUTURE

16. Earth is the adobe of multitude of biological variability. The Human society
across the world including India has however selected few crops such as wheat,
rice, maize which constitutes their staple diet. Dominance of mono cropping and
excessive reliance of selected crops can become a burden in case of any major
fluctuation in climate due to global warming. Keeping in view these factors, it is
important to take steps to identify and develop some alternative food sources
which can withstand climatic variability and hence can be utilized as staple diet
for vast population of our country. The Committee note that ICAR through its
network programmes on small millets (AICRP on Small Millets), future crops
(AICRN on Potential Crops), legumes (AINP on Arid Legumes) is continuously
engaged in conservation of germplasms; breeding short duration, tolerant and
climate resilient varieties; developing suitable location specific package of
practices for potential future crops; and disseminating production and value
addition technologies to the stakeholders. The Committee have been informed
that ICAR is giving priority to small millet crops, viz. foxtail millet, kodo millet,
proso millet, little millets, and barnyard millets through All India Coordinated
Research Project on Small Millets. These crops have potential to withstand the
vagaries of climate and ensure the food and nutritional security in future. The
Committee have also been informed that ICAR Institutes have developed and
popularized several ready-to-cook and ready-to-eat health foods based on coarse
grains which have been developed under the NAIP project. The ICAR is also
making efforts for developing potential crops such as pseudocereals, food
legumes/pulses, oilseeds, vegetables and fodder crops through All India
Coordinated Research Network on Potential Crops with objectives to find out
new plant resources for food, fodder, fuel, energy and industrial uses; identify
superior genotypes for cultivation in different regions; and standardize package
of practice. ICAR through its ongoing programmes/projects/schemes at NBPGR
New Delhi, NBAGR Hisar, NBFGR Lucknow, NBAIM Mau and other ICAR institutes
is continuously participating in international project or alliances of CGAIR, FAO,
SAC to share genotypes, breed or species for use in national crop/breed
improvement programmes. The shared materials are maintained and preserved at
respective national repositories in the country. The Committee have also been
informed that Government is promoting cultivation and value addition in more
efficient, climate resilient, short duration C4 crops viz. maize, pearl millet,
sorghum and finger millets in suitable regions.

The Committee observe that despite claim of the Government in taking step
for promoting cultivation of coarse grain, there was a decline in cultivated area
between 2004-05 and 2014-15 in sorghum (3.5 mha), pearimillet (1.3 mha). The
Committee are of considered view that there is need to shift from mono cropping
pattern of agriculture to diversified agriculture in order to enhance biodiversity.
Enhanced crop biodiversity will help the country to ensure food security in case
of any unforeseen consequences of climate change. The Committee desire the
Government to actively encourage the cultivation of coarse grain, apart from
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providing support to research on coarse grains and other potential food crops for
future. The Committee, therefore, call upon the Government to make a
comprehensive plan for providing funds, seeds, and other agriculture extension
support to the farmers for encouraging farming of coarse cereals in the country.
The Committee also desire the Government to take an awareness campaign about
health benefits of coarse grain in order to enhance its consumption in the
country. The Committee are also of view that there is need to involve farmers
especially in rainfed agriculture, hill and tribal areas so that traditional foods
being used in these areas can be properly analyzed and beneficial germplasm
can be stored for further research. There is also need to focus on research on
tuber crops which are traditionally being cultivated and used as food source in
different parts of country. The Committee, therefore, desire the ICAR to take
necessary steps in this direction.
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AGROFORESTRY

17. The Committee note that National Agroforestry Policy (NAFP) announced in
2014 aims at conservation of natural resources, diversification of land use and
farming systems to meet the demands of fuel, fodder, timber, and thus promoting
economic transformation of farmers. The Committee have been informed that
NAFP with objective to protect and stabilize ecosystems and promote resilient
cropping and farming systems to minimize the risk during extreme climatic
events will complement achieving the target of increasing forest/tree cover to
promote ecological stability especially in the vulnerable regions. The Committee
also note that apart from agroforestry development and promotion programmes
of State Forest Departments, Central Government has initiated various
programmes on research & development through ICAR- Central Agroforestry
Research Institute (CAFRI) Jhansi, ICAR- All India Coordinated Research Project
on Agroforestry (AICRPAF) and Indian Council of Forestry Research and
Education (ICFRI), Dehradun. The Committee have also been informed that
programmes for capacity building of farmers and other stakeholders are also
being implemented.

The Committee are of the view that agroforestry programmes, if
implemented in scientific manner and proper support to the farmers, can emerge
as significant income multiplier for small and marginal farmers of the country.
However, agroforestry programmes have been implemented in the country
without taking care of requirement of farmers, local economy and environment.
These agroforestry programmes have so far been at meeting the target of
plantation without proper support for post plantation care and resulted in the
loss of majority of saplings and huge losses to the farmers. The Committee are of
considered opinion that a meticulously-planned nationwide programme for
agroforestry based on region-wise environmental and economic factors will go a
long way to protect environment along with enhancing income of farmers. The
Committee, therefore, recommend the Government to plan a nation-wide
programme for agroforestry after consultation with all the stakeholders including
State Governments and farmers. The Committee would like to be apprized about
the steps taken in this direction within three months of presentation of this
report.

146



18. The Committee note that stress on exotic plants in agroforestry
programmes was one of the reasons for their failure across the country. These
plants despite their property for fast growth, affect local biodiversity and
hydrology. However, the Committee in this regard have been informed that
various studies have shown that exotic species such as Eucalyptus is more water
efficient than other tree species for the per gram biomass production. The
Committee have been informed that ICAR-CAFRI, Jhansi has identified suitable
tree species for different agro-climatic regions of the country. Further, research
institutes are also engaged in identification of tree species which is suitable for
local environment and farming system. The Committee are of view that
agroforestry programmes should be planned after proper study of local bio-
diversity, farming system and availability of market for agroforestry products. It
is also important to involve farmers and other stakeholders in planning of
agroforestry programmes. The Committee are also of view that there should be
stress on use of indigenous plant species in agroforestry as our country has
tremendous biodiversity which, if properly studied, can bring forth many local
plant species suitable for agroforestry. The Committee, therefore, recommend
the Government to issue advisory/notification to the State/UTs Governments for
use of indigenous plant species in agroforestry programme. The Committee also
desire the Government to focus on Research & Development for identification of
locally suitable plant species for agroforestry programmes.
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WATER RESOURCES MANAGEMENT

19. Water is one of the fundamental natural resources which is critical for
development of human society. There are increasing evidences that climatic
changes associated with global warming will affect rainfall pattern across the
globe thereby affecting availability of water in different continents. Therefore, it
becomes imperative to analyze availability of water resources in our country and
prepare an efficient water resource management plan to effectively preparedness
to augment water resources for agriculture sector to face the climatic changes
associated with global warming.

The Committee note that our country with around 18% of world population
has only 4% of the global renewable water resources. The Committee have been
informed that despite receiving 4,000 billion average rainfall and snowfall
average, availability of water from surface water and replenishable ground water
sources in the country is only 1,869 billion cubic metre. However, only about 60%
of this i.e. 690 billion cubic metre from surface water and 432 billion cubic metre
from ground water can be put to beneficial use because of topographical and
other constraints.

The Committee note that irrigation facilities for agriculture in the country
are far below the requirement. In this regard, the Committee have been informed
that only 65 million hectare out of the 140 million hectare of net sown area in the
country is covered under irrigation facility leaving 75 million hectares under
rainfed farming. The Committee were also informed that Even after completing all
irrigation projects and covering the potentially irrigable area, nearly 50% of the
cultivated area will continue to remain rain dependent. Ensuring availability of
adequate water in monsoon dependant Rainfed agriculture area is a daunting
task which can become a serious problem if climate changes affect intensity and
timing of Monsoon rains in India.

The Committee in this regard have been informed that various studies on
Indian subcontinent monsoon have indicated strong sensitivity to global warming
under the projected climate change scenarios. It is projected that the rainfall
magnitude will increase over core monsoon zone in future climate along with
lengthening of the season due to late withdrawal. On inter-annual timescales, the
severity and frequency of both strong monsoon (SM) and weak monsoon (WM)
might increase in future climate. Substantial changes in the daily variability of
ISM are also projected which are largely associated with the increase in heavy
rainfall events and decrease in number of wet days during future monsoon. Both
extreme wet and dry episodes are likely to intensify and regionally extend in
future climate with enhanced tendency of long dry spells. The Commiitee note
that projected change in rainfall pattern will create stress to majority of small and
marginal farmers dependent on Rainfed farming. The Committee are of view that
there is need of comprehensive policy for sustaining rainfed farming in the
country which can take into account of future projection for Monsoon rainfall
changes. The Committee, therefore, recommend the Government to make a
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comprehensive perspective plan for sustainable development of Rainfed farming
in the country.
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AUGMENTATION OF WATER RESOURCES IN THE COUNTRY

20. The Committee note that Prime Minister Krishi Sinchayi Yojana
(PMKSY) has been launched by amalgamating ongoing schemes, viz.
Accelerated Irrigation Benefit Programme (AIBP) of the Ministry of Water
Resources, River Development & Ganga Rejuvenation (MoOWR,RD&GR),
Integrated Watershed Management Programme (IWMP) of Department of
Land Resources (DoLR) and the On Farm Water Management (OFWM) of
Department of Agriculture and Cooperation (DAC). The aim of PMKSY is
to achieve convergence of investments in irrigation at the field level,
expand cultivable area under assured irrigation, improve on-farm water
use efficiency to reduce wastage of water, enhance the adoption of
precision irrigation and other water saving technologies (More crop per
drop), enhance recharge of aquifers and introduce sustainable water
conservation practices by exploring the feasibility of reusing treated
municipal waste water for peri-urban agriculture and attract greater
private investment in precision irrigation system. The scheme will be
implemented by Ministries of Agriculture, Water Resources and Rural
Development. The Ministry of Rural Development will undertake rain
water conservation, construction of farm pond, water harvesting
structures, small check dams, contour bunding, etc. The MOWR, RD &GR
will undertake various measures for creation of assured irrigation
source, construction of diversion canals, field channels, water
diversion/lift irrigation, including development of water distribution
systems. The Ministry of Agriculture will promote efficient water
conveyance and precision water application devices like drips,
sprinklers, pivots, rain-guns in the farm “(Jal Sinchan)”, construction of
micro-irrigation structures to supplement source creation activities,
extension activities for promotion of scientific moisture conservation and
agronomic measures.

The Committee have also been informed that PMKSY envisage
decentralized 'State level planning and projectised execution’ structure
that allow States to draw up their own irrigation development plans
based on District Irrigation Plan (DIP) and State Irrigation Plan (SIP). It
aims to act as convergence platform for all water sector activities
including drinking water & sanitation, MGNREGA, application of science
& technology, etc. through comprehensive plan. State Level Sanctioning
Committee (SLSC) chaired by the Chief Secretary of the State will be
vested with the authority to oversee its implementation and sanction
projects.The programme is being supervised and monitored at Central
level by an Inter-Ministerial National Steering Committee (NSC)
constituted under the Chairmanship of Prime Minister with Union
Ministers from concerned Ministries. A National Executive Committee
(NEC) constituted under the Chairmanship of Vice Chairman, NITI Aayog
is overseeing programme implementation, allocation of resources, inter-
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ministerial coordination, monitoring & performance assessment,
addressing administrative issues, etc.

The Committee have also been informed by the Ministry of Water
Resources, River Development and Ganga Rejuvenation that they have
included various components such as Minor Irrigation scheme below
2000 Hectare, repair, renovation and restoration of water bodies,
command area development and water management, use of recycle
water and ground water schemes proposed by the State Governments
under PMKSY for development of irrigation facilities in the Country. The
Committee have been assured that State Governments have been given
full autonomy to plan schemes for irrigation facilities in their States
under PMKSY and the Government is Committed to fund the projects as
per funding pattern.

The Committee are of view that convergence of scheme as
envisaged in PMKSY will go a long way to optimize utilization of funds
for irrigation development schemes. However, the Government is
required to allocate sufficient funds to Ministries involved for execution
of schemes within stipulated time. The Committee, therefore,
recommends the Government to make adequate allocation of funds for
implementation of projects under the scheme. The State Governments
should also be provided support for adequate technical support for
planning of District irrigation plan and State irrigation plan and
execution of projects under the scheme. The Committee, therefore,
recommend the Government to constitute a technical support team to
assist at the Central Level to assist the State Government in planning
and implementation of projects under the PMKSY. The Committee also
desire the Government to take steps for demarcation of beneficiary at
District and Block level. The Committee would also like to be apprised
about the steps taken in this regard within three months of presentation
of scheme.
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INTERLINKING OF RIVERS

21. The Committee note that interlinking of river envisage transfer of water
from surplus to water deficit areas in the country. Inter-Linking River Programme
will help saving the people living in drought-prone zones from hunger and people
living in flood-prone areas from the destruction caused by floods. The Committee
were informed that implementation of interlinking would give benefits of 25
million ha of irrigation from surface water, 10 million ha by increased use of
ground water, raising the ultimate irrigation potential from 140 million ha to 175
million ha and generation of 34 million KW of power apart from other benefits.
However, the Committee are distressed to know that despite considerable lapse
of time, the Government is yet to made any significant headway towards
interlinking of rivers in the country except two projects namely Ken-Betwa Project
and Pancheswar Project wherein, understanding has been reached between the
Government of Uttar Pradesh and Madhya Pradesh and with Government of Nepal
respectively. In this regard, the Committee were informed that constitutional
provisions regarding division of Water resources restrict power of Central
Government for planning and implementation of projects on water resources
management such as interlinking of rivers. The Committee were also informed
that many State Governments have raised objections on these projects.

The Committee are of view that projects for interlinking of river are crucial
to solve the problems of water scarcity in various parts of country. It will also be
crucial to face challenges related to water resource management due to climatic
changes associated with global warming. The Committee are, therefore, of
opinion that Government should comprehensively examine environmental, socio-
economic and financial aspects related to interlinking of rivers and formulate a
detailed project for interlinking of rivers in order to effectively utilize water
resources of the country for the benefit of the masses. further, the Committee are
not convinced with government’s contention about limitation posed on Central
Government for interlinking of rivers due to constitutional provisions. The
Committee are of view that had sincere efforts been made in consultation with the
State Governments concerned, consensus could have reached among all
stakeholders for interlinking of rivers as it being a win-win formula for all. The
Committee, therefore, recommend the Government (Ministry of Water Resources,
River Development & Ganga Rejuvenation) to initiate the process of consultations
with all stakeholders for constitution of an Empowered Group of State Ministers
on Interlinking of Rivers on the pattern of Empowered Group of State Finance
Ministers on Goods and Services Tax. The Committee hope that constitution of
such group by the Central Government will help in examining all facets related to
interlinking of rivers and achieve the desired goal.
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REJUVENATION OF TRADITIONAL WATER STORAGE SYSTEM

22. Traditional water bodies such as tanks, ponds, baories etc. in various parts of
the country has served as important source not only to meet the requirement of
drinking water but also as an important source of irrigation. These structures
have also served as excellent water harvesting mechanism maintaining ground
water level. However, the Committee are distressed to observe that majority of
traditional water storage structures have disappeared due to lack of maintenance
and illegal encroachment. In this regard, the Committee have been informed that
the Government have started a scheme for Repair, Renovation and Restoration
(RRR) of water bodies since Tenth Plan for comprehensive improvement and
restoration of water bodies thereby increasing tank storage capacity, Ground
Water Recharge, increased availability of drinking water, improvement in
agriculture/horticulture productivity, etc. However, the Committee are distressed
to note that the Government have been able to complete repair renovation and
restoration of 11640 water bodies against the target of 15,326 under the scheme.

The Committee are of opinion that traditional water bodies are prime
example of our knowledge and engineering skill of our ancestors which enabled
them to face the challenges of water shortage. Restoration and rejuvenation of
traditional water bodies can emerge as one of bulwark of our preparedness for
making Indian agriculture climate resilient. The Committee, therefore, recommend
the Government (Ministry of Water Resources, River Development & Ganga
Rejuvenation) to enhance the target for repair, renovation and Rejuvenation of
traditional water storage structure based upon a comprehensive study for
identification of all traditional water storage structure in the country. The
Committee also desire the Government to include the rejuvenation of dead
stream of rivers and numerous small rivers in the country under the scheme
through construction of check dams so that water resources of these rivers can
be utilized for the benefit of farmers. The Committee would like to be apprised of
the steps taken in this regard within three months of presentation of Report.
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GROUND WATER RESOURCES MANAGEMENT

23. The Committee note that about 60% of the ground water in the country i.e.
432 billion cubic meter from can be put to beneficial use. total groundwater
resources over the years, due to enhanced availability of energy sources such as
electricity and petroleum, groundwater emerged as a secure source of supply for
irrigation and become one of backbone of green revolution in the country.
However, due to indiscriminate use has led to environmental consequences such
as groundwater depletion, pollution and water quality deterioration. The
Committee have been informed that Central Ground Water Board (CGWB) has
identified 1071 blocks/talukas under over exploited category for ground water.
They have also notified about 150 blocks/talukas as most vulnerable areas which
withess serious scarcity of water and are vulnerable even to sustain drinking
water requirement unless addressed for ground water recharge and its regulated
use. The Committee also note that situation of ground water exploitation in many
States is more than ground water replenishment. Level of ground water
development in States/UTs like Punjab, Rajsthan, Delhi and Haryana are at the
level of 172%, 137%, 137%, and 133% respectively. The Committee also note that
situation in Tamilnadu, Uttar Pradesh and Himachal Pradesh is critical since
ground water development are at the level of 77%, 74% and 71% respectively. The
Committee also note that study on excess ground water exploitation conducted
by ICAR has also confirmed decreasing level of ground water. The study have
also shown sea water intrusion in South Saurashtra coast of Gujrat due to over
exploitation of ground water.

The Committee note that regulation of ground water withdrawal, artificial
recharge of ground water, rain water harvesting, proper implementation of
Watershed management programmes, Roof top water harvesting in urban areas
and conjunctive use of surface water with ground water are some of the ways
whereby, ground water level can be maintained. The Committee also note that
Government is implementing schemes such as Integrated Watershed
Management Programmes (IWMP), artificial recharge project under central sector
scheme and Rooftop rainwater harvesting scheme for enhancement of ground
water level in the country. The Committee have been informed that 8,214
watershed projects covering an area of 39.07 million hectare have been
sanctioned under Integrated Watershed Management Programme which has now
been subsumed as watershed development component of '‘Pradhan Mantri krishi
Sinchayee Yojana'. The Committee also note that Central Ground Water Board
(CGWB) has taken steps such as notification of Blocks for regulation of ground
water development and management, appointed Authorized Officer(s) under
section 4 of the Environment Protection Act, 1986 to oversee ground water
management, framed guidelines for ground water abstraction to accord ‘No
Objection Certificate’ to Industries/Infrastructure/Mining proposal, criteria for
recharge of ground water by Water Intensive Industries’, etc. The CGWB has
submitted EFC proposal for artificial recharge in 6 over exploited ground water
Blocks in Andhra Pradesh, Madhya Pradesh, Punjab, Tamilnadu, and Uttar
Pradesh. Additionally, CGWB has also submitted plan for artificial recharge in 442
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over exploited ground water Blocks in Andhra Pradesh, Harayana, Karnataka,
Maharashtra, Punjab, Rajasthan,Tamilnadu, Telangana and Uttar Pradesh.

The Committee are of view that Ground water, being one of the important
source of fresh water on earth, should be effectively managed. Over exploitation
of ground water above the replenishment rate not only hampers equitable
distribution of water but also causes problems such as water pollution, intrusion
of sea water,etc., thus affecting the quality of water. Further, indiscriminate use of
ground water in over-exploited Blocks of the country by the water extensive
industries put life of residents in danger by denying them access to drinking
water. The Committee, therefore, recommend the Government (Ministry of Water
Resources, River Development and Ganga Rejuvination and Central Gorund
Water Board) to strictly implement guidelines for use of ground water in the
country and issuance of ‘No Objection Certificate (NOC)’ to water intensive
Industries.The Committee desire the Government to submit a report on NOC to
the industries for withdrawal of ground water in notified area by the Authorised
Officers appointed by the CGWB and compliance of conditions attached within
one month of presentation of this report. The Committee also desire the
Government to take steps for timely completion of sanctioned watershed projects
within stipulated time period so that ground water level could be restored in over
exploited ground water areas.

The Committee are also of view that farming of less water intensive crops
should be promoted in over exploited ground water Blocks in the country in order
to maintain ground water level. There is also need for financial assistance to the
farmers for for farming of less water intensive crops and adoption of advanced
irrigation methods such as sprinkler or drip irrigation. The Committee, therefore,
recommend the Government (Department of Agriculture, Cooperation & Farmers
welfare) to make efforts for awareness of farmers regarding problems associated
with indiscriminate use of ground water for farming. The Committee also desire
the Government to formulate a plan in consultation with the State Government
concerned for providing financial assistance to farmers in over exploited ground
water blocks in the country for farming of less water intensive crops and
adoption of advanced irrigation methods such as sprinkler or drip irrigation.
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APPROACH FOR MAKING INDIAN AGRICULTURE CLIMATE RESILIENT

24. The Committee note that National Mission on Sustainable Agriculture
(NMSA) aims to make Indian agriculture more productive, sustainable, and
remunerative and climate resilient. NMSA has many objectives such as
conservation of natural resources through appropriate soil and moisture
conservation measures, Soil health management, optimization of water use
efficiency in agriculture, capacity building of farmers and other stakeholders in
the domain of climate change adaptation and mitigation measures, improving
productivity of rainfed farming by mainstreaming rainfed technologies, and
establishing an effective, inter and intra Departmental/Ministerial co-ordination
for accomplishing key deliverables of National Mission for Sustainable
Agriculture under the aegis of NAPCC.

The Committee have been informed that promoting integrated farming
system covering crops, livestock & fishery, plantation and pasture based
composite farming, popularizing on-farm and off-farm resource conservation
technologies and introducing practices that will support mitigation efforts in
times of extreme climatic events, promoting location and crop specific integrated
nutrient management practices, promoting effective management of available
water resources, enhancing water use efficiency, encouraging improved
agronomic practices for higher farm productivity, involving knowledge
institutions and professionals in developing climate change adaptation and
mitigation strategies for specific agro climatic situations and promoting them
through appropriate farming systems are some of strategies being used to
achieve objectives of NMSA.

The Committee are of opinion that our farmers who had helped in securing
food security of the country, need support in order to face the challenges of
climatic changes due to global warming. Indian agriculture need interventions in
the area of irrigation facilities, water efficient irrigation methods, improved abiotic
stress tolerant seed varieties, cost effective and environment friendly fertilizers
and pesticides, capacity building of farmers and other stakeholders, efficient and
advanced agriculture extension services in order to make it climatic resilient and
enable it to secure food security of the country. The Committee are of considered
view that huge investment will be need in the agriculture sector if the Government
wants to achieve objectives set under National Mission on Sustainable
Agriculture (NMSA). Since, agriculture is a State subject, the Committee call for
the need of better co-ordination between the Central and the State Governments
for planning and resource mobilization for implementing schemes to achieve
objectives of NMSA. The Committee, therefore, recommend the Government to
constitute high powered committee involving representatives of Central and State
Governments, subject specialists and other stakeholders for planning and
implementation of schemes to achieve objectives set under NMSA. The
Committee also desire the Government to start a dedicated fund for
implementation of schemes under NMSA so that these schemes do not suffer due
to want of funds.
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NATIONAL INNOVATIONS ON CLIMATE RESILIENT AGRICULTURE (NICRA)

25. The Committee note that National Innovations on Climate Resilient
Agriculture (NICRA) initiated by ICAR as a network project since 2010-11
encompasses multi-pronged strategic research, technology development,
capacity building of stakeholders and technology demonstrations at farmer’s
fields. The Committee have been informed that NICRA has three components
namely strategic research, Technology Demonstration and Institutional
Intervention.

The Committee note that strategic research component under NICRA aims to
evolve crop varieties tolerant to climatic stresses like floods, droughts, frost,
inundation due to cyclones and heat waves. The Committee have been informed
that 40 Research Institutes of ICAR are conducting research under Strategic
Research Component covering various research theme areas viz., development
of multiple stress Tolerant Crop Genotypes, Natural Resource Management,
Green House Gas Emissions, Climate Resilient Horticulture, Marine, Brackish and
inland Fisheries, Heat tolerant Livestock, Small Ruminants and Poultry. The
Committee have also been informed that NICRA projects helped to create
infrastructure and necessary modern equipments such as high through-put
pheno-typing platforms, free air temperature elevation (FATE), carbon dioxide
and temperature gradient tunnels (CTGC), high performance computers,
automatic weather stations, growth chambers, large glass houses, animal
calorimeter, shipping vessel, flux towers and satellite receiving station in ICAR
institutes involved in NICRA projects. The Committee note that these institutes
have completed 32 out of 52 research projects sanctioned under NICRA. The
Committee also note that ICAR is making efforts to involve State Agricultural
Universities/research Institutes in public/private sectors as 11-State Agricultural
Universities from different states of the country and 2 Research Institutes in
private sectors as a partner in NICRA projects.

The Committee note that Technology Demonstration Component (TDC)
under NICRA aims at demonstration of location specific practices and
technologies to enable farmers cope with current climatic variability.
Demonstration of available location-specific technologies related to natural
resource management, crop production, livestock and fisheries is being taken up
in the climatically vulnerable districts for enhancing the adaptive capacity and
resilience against climatic variability. The Committee have been informed that
technologies with a potential to cope with climate variability are being
demonstrated under Technology Demonstration Component (TDC) in 121 most
vulnerable districts selected across the country through Krishi Vigyan Kendras
(KVKs).

The Committee note that institutional intervention Component under NICRA
aims at creating enabling support system in the village comprising of
strengthening of existing institutions or initiating new ones (Village Level Climate
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Risk Management Committees (VCRMC)), establishment and management of
Custom Hiring Centers (CHCs) for farm implements, seed bank, fodder bank,
creation of commodity groups, water sharing groups, community nursery and
initiating collective marketing by tapping value chains. The Committee have been
informed that 100 custom hiring centers (CHCs) for farm machinery were setup
under NICRA project which are being managed by Village Climate Risk
Management Committee (VCRMC) comprising of villagers. The Committee have
also been informed that a module on use of ICT for knowledge empowerment of
the communities in terms of climate risk management is also being planned in
select KVKs for generation of locally relevant content and its dissemination in
text and voice enabled formats. The Committee also note that 121 KVKs
associated under NICRA projects have also taken initiatives such as
participatory village level seed production of short duration, drought and flood
tolerant varieties, establishment of seed banks involving these varieties were
established in the KVKs, demonstration and of improved varieties of fodder
seeds and establishment of fodder bank in NICRA villages.

The Committee are of considered view that investment in research and
development in agriculture is pre-requisite for making Indian agriculture climate
resilient. There is urgent need for enhancing public investment in agriculture
research to make it at forefront of country's effort to ensure food security of
country threatened by risk associate with climatic changes. Against this
background, National Innovations on Climate Resilient Agriculture (NICRA)
projects which tries to link strategic research with technology demonstration and
capacity building of farmers and other stakeholders could help the country to
emerge as pioneer country in agriculture filed in coming decades. However, the
Committee are of opinion that there is need to enhance allocations under the
NICRA so that scientists do not face resource crunch in their pursuit to solve
problems of Indian agriculture and to make it climate resilient. The Committee,
therefore, recommend the Government to enhance allocations for NICRA scheme
in upcoming fiscals. The Committee also desire the ICAR to analyze performance
of NICRA projects to make it more outcome oriented. Impact of institutional
intervention such as technology demonstrations custom hiring, seed banks,
fodder banks etc. on capacity building of farmers and enhancing agriculture
productivity should be analyzed so that these can be replicated at all India level.
The Committee like to be apprized about the outcomes of evaluation of NICRA
projects within three months of presentation of this report.
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DISTRICT AGRICULTURAL CONTINGENCY PLAN

26. The Committee note that ICAR-CRIDA has prepared Agricultural
Contingency Plans for 614 districts recommending location specific climate
resilient crops and varieties for use by the farmers. These agricultural
contingency plans cover situation like delay in monsoon onset, breaks in
monsoon leading to early, mid and late-season droughts, delayed or limited
release of water for irrigation, floods, unseasonal rains and extreme weather
events such as heat wave, cold wave, frost, hailstorm, cyclone etc. The
contingency plans provide information on technological interventions to be made
during weather aberrations such as alternate crops/ varieties, management
practices etc. which could be followed by farmers. The Committee have been
informed that ICAR-CRIDA along with other ICAR institutes regularly interact with
officials of the State Government for Crop planning based on agricultural
contingency plan. The Committee have also been informed that States of Andhra
Pradesh, Telangana, Karnataka, Maharashtra, Madhya Pradesh, Gujarat,
Rajasthan, Jharkhand, Assam, Meghalaya and West Bengal are making use of
District Agricultural Contingency Plan.

The Committee are of view that Agricultural Contingency Plans prepared
the ICAR-CRIDA are one of the important contribution which address unmet
needs of intervention required in rainfed based agriculture prevalent in our
country. There is need to mainstreaming these agricultural contingency plans for
planning and management of agricultural operation in our country. The
Committee, therefore, desire the Government to impress upon states to utilize
these Contingency plans and disseminate information among farmers to
safeguard their crops in case of any unforeseen weather conditions. The
Committee also desire the Government to take steps for enhancing awareness
among farmers regarding District Agricultural Contingency plans.

The Committee are also of view that these contingency plan will be also
useful to face the challenges associated with climatic changes. However, there is
need for regular revision/updation of agricultural contingency plan based on
feedback obtained from their implementation in different States. The Committee,
therefore, desire the ICAR to periodically review these contingency plans based
on inputs obtained from field and latest technological inventions. The Committee
also recommend the Government to allocate additional fund for this purpose to
the ICAR-CRIDA.
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AGRICULTURAL EXTENSION SERVICES

27. The Committee note that existence of a robust system of agriculture
extension services is critical for making Indian agriculture climate resilient. The
Committee have been informed that responsibility for providing of extension
services to farmers lies with the State Governments. However, Central
Government is facilitating the efforts of State Governments through a network of
665 Krishi Vigyan Kendra (KVKs) , Agricultural Technology Management Agency
(ATMA) and Agri clinic and Agri-business scheme. The Committee note that KVKs
are engaged in on-farm testing to identify the location specificity of technology
under various farming systems, frontline demonstration to establish the
production potential of improved agricultural technologies on the farmers fields,
Capacity development of farmers and extension personnel to update their
knowledge and skills and Providing farm advisories on varied subjects of interest
to farmers. The KVKs also provide farm inputs such as seeds, planting materials
and other technology to the farmers. The Committee note that ATMA Scheme is
under implementation in 652 districts in 29 States and 3 UTs in the country with
provision for active participation of farmers/farmer-groups, NGOs, KVK,
Panchayati Raj Institutions and other stakeholders operating at district level and
below. The Committee have also been informed that Mass Media Support to
Agriculture Extension’ scheme is being implemented to strengthen the reach of
farm information to farming community through the wide network of
Doordarshan, DD Kisan channel and All India Radio.

However, the Committee are distressed to note that funding provided to
these agriculture extension schemes are not sufficient to make them an effective
platform for the benefit of farmers. The Committee in their previous reports on
Demands for Grants have repeatedly brought out these facts and recommended
the Government to enhance the allocations to these schemes suitably in order to
equip KVKs with all necessary infrastructure and manpower. The Committee are
of the considered view that condition of farmers of country cannot be improved
unless they are provided information and other necessary inputs for making
agriculture remunerative. The Committee, therefore recommend the Government
to suitably enhance funding to these schemes. The Committee are also of view
that construction of a 'Krishi Bhavan' at Panchayat level will help to strengthen
the agriculture extension services in the country. Construction of such bhavan
with adequate infrastructure, equipments and mass media facilities with regular
visits of scientists of ICAR, subject matter specialists of KVKs, progressive
farmers etc. will help it to emerge a hub for farmers and solve their problems
related to agriculture. The Committee, therefore, recommend the Government to
take steps for construction of ‘Kisan Bhavan' at Panchayat level.
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28. The Committee are of view that there is need for a dynamic and vibrant
system of Agriculture extension services in order to face the climatic challenges
associated with global warming. Farmers of the country need to be supported
through an extensive agriculture extension services whereby they can be
provided with all necessary inputs such as weather advisory, crop selection,
technologies, expert advice etc. However, the Committee are of opinion that
present system of Agriculture Extension Services being implemented through
State Governments and supplemented through Central Government are not in
position to provide required support to the farmers in every nook and corner of
the country. The present system of agriculture extension is deficient in their
accessibility, infrastructure facilities, subject matter specialists and flexibility
required to solve challenges of modern day agriculture facing climatic
uncertainties associated with global warming. There is also need to make
agriculture extension services in every village of the country. The Committee are
of considered opinion that there is need for reorientation of agriculture extension
system, if country intends to make Indian agriculture climate resilient. The
Committee, therefore, recommend the Government to take steps for
modernization of agriculture extension system in the country. The Committee
desire the Government to hold consultation with all State Governments in order
to revitalize the Agriculture Extension Services in the Country. The Committee
would like to be apprised about the steps taken by the Government within three
months of presentation of this Report.
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MECHANIZATION OF AGRICULTURE

29. The Committee observe that agriculture sector is facing problem of shortage
of labour due to diversification of economy and higher prospect of earning in
other sectors. Further, climatic fluctuation due to global warming will require
shorter duration crops and hence, there will be need of enhanced mechanization
in agriculture sector to offset problem of shortage of labour. The Committee have
been informed that overall level of mechanization in country’s agriculture sector
is about 40-45%. However, the Committee are distressed to note that Department
did not maintain information regarding State-wise level of mechanization. The
Committee were further informed that important agriculture operations
mechanized include seed-bed preparation (40%), seeding/ planting (29%), plant
protection (34%), irrigation (37%), harvesting and threshing (60-70% for wheat &
rice and less than 5% for other crops).

The Committee note that Government has launched a Sub-Mission on

Agricultural Mechanization to extend the benefit of mechanization to small and
marginal farmers through establishment of custom hiring centres. This mission
also intend to create high tech hubs for high value farm equipment and creating
awareness amongst the stakeholders through demonstration and capacity
building activities. The Committee were informed that the Government is
providing subsidy ranging from 25 to 50% for establishment of these centres. The
Committee also note that 10% additional subsidy is provided to ST, ST and
women/small-marginal farmers of NEH state beneficiaries under this scheme.
The Committee were also informed that ICAR-Central Institute of Agricultural
Engineering, Bhopal is engaged in conducting basic and applied research for
development of new machines and technologies including harvesting machines
in the country. The Committee also note that All India Coordinated Research
Project (AICRP) on Farm Implements & Machinery while working on development
of cost effective harvesters and other farm equipments in association with private
manufacturers has developed various agricultural equipments such as Multi-
purpose Self Propelled Hydraulic Platform, Tractor Mounted Fodder Harvester,
Root Crop Harvester, Tractor Operated Groundnut Digger Shaker, Tractor
Operated Coconut Harvester etc.

The Committee observe that across the world, mechanization is considered
as one of the important method to enhance farm productivity and reduce post
harvest crop losses. The Committee are also of opinion that due to small size of
farm holding and weak economic condition of majority of small and marginal
farmers in the country, there is need to focus on research to develop efficient
farm equipments which are suitable to unique agricultural conditions of the
country. Further, the Committee are of view that increasing the level of
mechanization of Indian agriculture can be adopted as one of the way to reduce
cost of cultivation in country, and thereby enhancing the income of farmers. The
Committee are however, distressed to note that level of mechanization in
agricultural operations in the country is only 40-45%, which is quite low as
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compared to agriculturally advanced country such as USA, Brazil, China etc. The
Committee, therefore, recommend the Government (Department of Agriculture,
Cooperation& Farmers Welfare) to widen the ambit of Sub-Mission on Agricultural
Mechanization to set a definite time frame for enhancing level of agricultural
mechanization in the country. The Committee desire the Government to
adequately enhance allocations of funds for scheme in order to establish custom
hiring centers in each Gram Panchayat.

The Committee also recommend the ICAR to suitably reorient AICRP-Farm
Implements & Machinery to develop cost efficient and effective farm equipments
suitable for farming practices of all agro-climatic regions of the country. The
Committee desire ICAR to develop small farm equipments which can reduce
drudgery while utilizing human power. The committee would like to be apprised
about the steps taken in this direction within three months of presentation of
report.
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INTERNATIONAL ACCORD ON CLIMATE CHANGE AND INDIA' COMMITMENT

30. The Committee note that our country has ratified Paris Agreement on
climate change within the United Nations Framework Convention on Climate
Change (UNFCCC) dealing with greenhouse gases emissions mitigation,
adaptation and finance starting in the year 2020. The Committee also note that
Paris Agreement’s central aim is to strengthen the global response to the threat
of climate change by keeping a global temperature rise this century well below 2
degrees Celsius above pre-industrial levels and to pursue efforts to limit the
temperature increase even further to 1.5 degrees Celsius. The Committee have
been informed that it is a legally binding agreement that covers all countries,
developed and developing, with the aim to strengthen the global response to the
threat of climate change, in the context of sustainable development and efforts to
eradicate poverty. The Committee also note that Paris Agreement also mandate to
contribute funds amounting to US $ 100 Billion by 2020 by the Developed
countries along with provisions for providing appropriate technology and
capacity building support for mitigation and adaptation efforts to be undertaken
by the developing countries.

The Committee note that Paris Agreement reflects the principle of equity
and common but differentiated responsibilities and respective capabilities. The
Agreement acknowledges the development imperatives of developing countries
and recognize the developing countries' right to development and their efforts to
harmonize development with environment, while protecting the interests of the
most vulnerable. The Committee have been informed that India has submitted its
Intended Nationally Determined Contribution (INDC) which is country driven
initiatives for undertaking mitigation strategies for reduction of green house
gases emission which aims to reduce the emissions intensity of its GDP by 33 to
35 percent by 2030 from 2005 level. The Committee have been assured that no
INDC does not include any commitment for reduction of GHGs emission from
agriculture sector.

The Committee note that despite having no binding mitigation obligations
as per the Convention, India declared a voluntary goal of reducing its emissions
intensity of its GDP by 20-25% over 2005 levels by 2020. The Committee also
note that Government of India is implementing the National Action Plan on
Climate Change (NAPCC) which enshrines eight national missions in specific
areas of Solar Energy, Enhanced Energy Efficiency, and Sustainable Habitat,
Water Sustaining the Himalayan Ecosystem, Green India, Sustainable Agriculture
and Strategic knowledge for Climate Change. The Committee have also been
informed that voluntary measures undertaken by the Government to promote low
carbon strategies and Renewable Energy has resulted in the decline of emission
intensity of our GDP by 12% between 2005 and 2010 which have been recognized
by the United Nations Environment Programme (UNEP) in its Emission Gap
Report 2014.
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The Committee are of view that voluntary steps undertaken by the
Government for reduction of GHGs emission and to make it a low energy
economy under Paris agreement are in interest of Indian Economy. However, the
Committee are of view there is need to provide adequate support to the Indian
industry and allied sectors in the form of technologies, professional support and
tax rebate in order to emerge as low carbon intensive sector as well as
competitive in worlds market. The Committee, therefore, recommend the
Government to constitute a dedicated cell for transfer of technologies and other
support to Indian Industry and allied sector. The Committee also desire the
Government to provide tax rebate to industries which invest for Research &
Development of green technologies in the country. The Committee also
recommend the Government to engage diplomatically with other countries so that
developed countries fulfill their commitment for transfer of clean technologies
and dedicated funds as mandated under Paris Agreement.
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STEPS FOR AUGMENTATION OF FUNDS FOR MAKING INDIA A LOW ENERGY
ECONOMY

31. The Committee have further been informed that National Clean Energy
Fund (NCEF) was created in 2010 by the Government for the purpose of financing
and promoting clean energy initiatives and funding research in the area of clean
energy in the country. The corpus of the fund is built by levying a cess of INR 400
per tonne of coal produced domestically or imported. This fund is being used for
financing schemes like installation of solar photovoltaic (SPV) Lights and small
capacity lights, installation of SPV water pumping under Jawaharlal Nehru
National Solar Mission (JNNSM), projects relating to R&D to replace existing
technologies with more environment friendly ones under National Mission on
Strategic Knowledge for Climate Change (NMSKCC), Grid Interactive and
Distributive renewable power and Research Design and Development in
Renewable Energy of Ministry of New and Renewable Energy. Similarly, National
Adaptation Fund for Climate Change (NAFCC) with allocations of Rs. 531 crore
has been launched in 2015 to provide financial and technical support for concrete
adaptation activities to be implemented under State Action Plan on Climate
Change (SAPCC), funds for adaptation activities in agriculture, water, health,
infrastructure, forests, bio-diversity and coastal systems etc. and to reduce the
vulnerability and associated risks. The Committee also note that Government
has allocated Rs.100 crores to set up a National Mission on Himalayan Studies
with the objective of enhancing natural and human capital in the Himalayan
region under National Mission on Sustaining Himalayan Ecosystem (NMSHE).

The Committee have been informed that National Mission for Sustainable
Agriculture (NMSA) has been initiated with aims to devise strategies to make
Indian agriculture more resilient to climate change. The NMSA would identify and
develop new varieties of crops and alternative cropping patterns, capable of
withstanding extremes of weather, long dry spells, flooding and variable moisture
availability. The Committee have also been informed that climate resilient
interventions strategies have been embedded and mainstreamed into
Missions/Programmes/Schemes of Department of Agriculture & Farmers Welfare
(DAC & FW). The Government has emphasized that new credit and insurance
mechanisms are being devised to facilitate adoption of desired practices by the
Indian farmers.

The Committee are of view that there will be need for huge investment in
form of infrastructure, research, and finance support if they aim to make Indian
Agriculture climate resilient. However, the Committee are distressed to note that
allocations for climate change programmes are too meager to make any
significant impact. The Committee in their previous reports on demands for
Grants have stressed the need to provide adequate funds for research &
Development sector in agriculture, to provide farm inputs and for establishment
of an efficient and modern agriculture extension services to the farmers. The
Committee are of considered opinion that investment in agriculture sector is
utmost necessary to make it climate resilient. The Committee, therefore,
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recommend the government to formulate a dedicated schemes for providing
support to the farmers so that they can invest in adaptation mechanism at farm
level to face challenges associated with the climatic change. The Committee also
desire the government to enhance allocations for research and development
activities in agriculture sector in order to develop improved varieties of seeds,
environment friendly fertilizers and pesticides.
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CONSTITUTION OF DISTRICT LEVEL AGRICULTURE VIGILANCE COMMITTEE

32. The Committee are of the view that constitution of a specific District level
Agriculture Vigilance Committee will go a long way to improve implementation of
various schemes being implemented by the Central Government. The Committee
feel that it will be helpful to assess ground realities and problems being faced by
the small and marginal farmers so that various schemes implemented by the
Government are reviewed, evaluated and improved/modified in order to address
the difficulties of the farmers comprehensively. The Committee, therefore,
recommend the Government to take steps for constitution of District level
Agriculture Vigilance Committee under the Chairmanship of a senior Member of
Parliament at the District Level for review, monitoring and evaluation of all
schemes related to agriculture. The Committee should consist of Agriculture
Officers from District to Block level, KVK Functionaries and Chairman of the
Advisory Committee of ATMA. The Committee desire the Government to initiate
discussion with State Governments for constitution of District level Agriculture
Vigilance Committee.
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REORIENTATION OF AGRICULTURAL EDUCATION SYSTEM

33. The Committee observe that Agriculture Education System as of now, do not
focus on short term courses which can be helpful to provide agriculture foot
soldiers in the country. The Committee are of view that Short term courses of six
- twelfth months can be very useful offering solution to problems faced by the
farmers in every nook and corner of the country. The Committee, therefore,
recommend the Government to start discussion with State Governments to start
such courses in the field of agriculture. The Government may explore option of
linking such short term courses with National Skill Development Mission. Further,
the Committee desire reorientation of Agricultural education system as per
prevailing social, economic, psychological and practical conditions of farmers of
the country. The Committee also desire that priority should be given to person of
rural aptitude in operation and management of Agricultural Universities in the
country.

The Committee are also of view that there is need to bring more practicality
in agricultural education system in the country. The Committee, desire the ICAR
to incorporate provisions for mandatory assignment to students which should be
completed while staying among farmers in villages. Students along with
Professors should be assigned time bound task for improving agricultural
productivity and income of farmers. Those groups achieving the task should be
given financial remuneration and awards.

NEW DELHI; HUKM DEO NARAYAN YADAV
Auqust, 2017 Chairperson,
Shravana, 1939 (Saka) Standing Committee on Agriculture
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Annexure-l|

District wise droughts during 2010-16 (Details declared by State)

YEAR

STATE

DISTRICTS

2010

Bihar

Araria, Arwal, Aurangabad, Banka, Begusarai, Bhagalpur, Bhojpur,
Buxar, Darbhanga, Gaya, Gopalganj, Jamui, Jehanabad, Kaimur,
Katihar, Khagaria, Kishanganj, Lakhisaria, Madhepura, Madhubani,
Munger, Muzaffarpur, Nalanda, Nawadha, Pashchim champaran,
Patna, Purba champaran, Purnea, Rohtas, Saharsa, Samastipur,
Saran, Shekhpura, Sheohar, Sitamarhi, Siwan, Supaul, Vaishali

Jharkhand

Bokaro, Chatra, Deoghar, Dhanbad, Dumka, East singhbhum,
Garhwa, Giridih, Godda, Gumla, Hazaribagh, Jamtara, Khunti,
Kodarma, Latehar, Lohardaga, Pakur, Palamu, Ramgarh, Ranchi,
Sahibganj, Seraikela, Simdega, West singhbhum

Odisha

Anugul, Balangir, Balasore, Bargarh, Baudh, Bhadrak, Debagarh,
Dhenkanal, Jajapur, Jharsuguda, Kedrapara, Keonjhar, Mayurbhan;,
Puri, Sambalpur, Sundargarh

West Bengal

Bankura, Birbhum, Hooghly, Maldah, Murshidabad, Nadia, North 24-
parganas, Paschim Medinipur, Purba Medinipur, Purulia, South 24-
parganas

2011

Andhra Pradesh

Anantpur, Chittoor, Cuddepah, EastGodavari, Guntur, Krishna,
Kurnool, Nellore, Prakasam, Srikakulam, Visakhapatnam,
Vizianagarm, West Godavari

Bagalkot, Bangalore Rural, Belgaum, Bellary, Bidar, Bijapur,
Chamarajanagar, Chikkaballapur, Chikmagalur, Chitradurga
Davanagere, Dharwad, Gadag, Gulbarga, Hassan, Haveri, Kolar,

Karnataka Koppal, Mandya, Mysore, Raichur, Ramanagara, Tumkur, Yadagiri
Ahmednagar, Amravati, Buldana, Dhule, Gadchiroli, Gondiya, Latur,
Nagpur, Nandurbar, Nasik, Osmanabad, Pune, Sangli, Satara,
Maharashtra Solapur

2012

Andhra Pradesh

Anantpur, Chittoor, Guntur, Kurnool, Nellore, Prakasam

Ahmadabad, Amreli, Anand, Banas Kantha, Bharuch, Bhavnagar,
Gandhinagar, Jamnagar, Junagadh, Kheda, Mahesana, Patan,

Guijarat Porbandar, Rajkot, Surendranagar, Vadodara

Bagalkot, Bangalore, Bangalore Rural, Belgaum, Bellary, Bidar,

Bijapur, Chamarajanagar, Chikkaballapur, Chikmagalur, Chitradurga,

Davanagere, Dharwad, Gadag, Gulbarga, Hassan

Haveri, Kolar, Koppal, Mandya, Mysore, Raichur, Ramanagara,
Karnataka Shimoga, Tumkur, Yadagiri

Alappuzha, Ernakulam, Idukki, Kannur, Kasargod, Kollam, Kottayam,

Kozhikode, Malappuram, Palakkad, Pathanamthitta, Thrissur,
Kerala Trivandrum, Wayanad

Ahmednagar, Aurangabad, Beed,Buldana, Dhule, Hingoli, Jalgaon,

Jalna, Latur, Nanded, Nasik, Osmanabad, Parbhani, Pune, Sangli,
Maharashtra Satara, Solapur

Ajmer, Banswara, Barmer, Bikaner, Churu, Jaisalmer, Jhunjhunu,
Rajasthan Jodhpur, Nagaur, Pali, Rajsamand, Sikar
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Ariyalur, Coimbatore, Cuddalore, Dharmapuri, Dindigul, Erode,
Kancheepuram, Kanniya Kumari, Karur, Krishnagiri, Madurai,
Nagapattinam, Namakkal, Perambalur, Pudukkottai,
Ramanathapuram, Salem, Sivaganga, Thanjavur, The Nilgiris

Theni, Thiruvallur, Thiruvarur, Thoothukudi, Tiruchirappalli, Tirunelveli,

Tamil Nadu Tirupur, Tiruvannamalai, Vellore, Villuppuram, Virudhunagar
2013 Andhra Pradesh Anantpur, chittoor, vizianagarm
Aurangabad, Begusarai, Bhagalpur, Bhojpur ,Buxar, Darbhanga,
Gaya, Gopalganj, Jamuim, Jehanabad, Kaimur, Katihar, Khagaria,
Lakhisaria, Madhepura, Madhubani, Munger, Muzaffarpur, Nalanda,
Nawadha, Pashchim Champaran, Patna, Purba Champaran, Urnea,
Saharsa, Samastipur, Saran,Shekhpura
Bihar Sheohar, Sitamarhi,Siwan,Supaul, Vaishali
BagalkotBangalore, Belgaum, Bellary,Bijapur, Hamarajanagar,
Chikkaballapur, Chitradurga, Davanagere, Dharwad, Gadag,
Gulbarga, Hassan, Haveri, Kolar, Koppal, Mandya, Mysore,
Karnataka Ramanagara, Tumkur ,Uttarakannada, Yadagiri
Ajmer, Alwar, Banswara,Baran ,Barmer, Bharatpur, Bhilwara, Bikaner,
Bundi, Chittaurgarh, Churu, Dausa,
Dungarpur,Ganganagar,Hanumangarh, Jaipur,Jaisalmer ,Jhalawar,
Jhunjhunu, Jodhpur ,Karauli, Kota, Nagaur, Pali
Rajasthan Pratapgarh, Sawai Madhopur, Sikar, Sirohi, Tonk
2014 Andhra Pradesh Anantpur, Chittoor. Guntur,Kurnool, Nellore, Prakasam
Ambala,bhiwani,Faridabad, Fatehabad, Gurgaon, Hissar,Jhajjar, Jind,
Kaithal, Karnal, Kurkshetra, Mahendra garh, Mewat,
Palwal,Panchkula, Panipat, Rewari,Rohtak, Sirsa, Sonepat, Yamuna
Haryana nagar
Bangalore, Bangalore rural ,Bidar, Chikkaballapur, Gulbarga,hassan,
Karnataka Kolar, Ramanagara, Tumkur
Ahmadnagar , Akola, Amravati,Aurangabad, Beed, Bhandara
,Buldana, Chandrapur, Dhule, Gadchiroli, Gondiya, Hingoli, Jalgaon,
Jalna,mlatur, Nagpur, Nanded, Nandurbar, Nasik, Osmanabad,
Maharashtra Parbhani, Pune, Satara, Wardha, Washim, Yevatmal
Agra , Aligarh ,Amethi ( shahu ji maharaj), Auraiya ,Azamgarh,
Badaun, Banda, Bareilly, Bulandshahar, Chitrakoot, Deoria, Etah,
Etawah, Faizabad, Farrukhabad, Fatehpur, Firozabad, Gautam
buddha nagar, Ghaziabad, Hamirpur,Hapur (panchsheel nagar),
Hardoi, Jalaun, Jaunpur, Jhansi, Kannauj, Kanpur city, Kanpur dehat,
Kaus, Hambi, Kushi nagar, Maharahganj, Mahoba, Mainpuri,
Mathura, Mau, Meerut, Muzaffarnagar,Pilibhit, Rampur, Saharanpur,
Uttar Pradesh Shamli (prabudh nager), Sonbhadraunnao
Arunachal Pradesh East kameng, Tawang
2015
Nagaland Mokokchung, Phek
Mizoram Kolasib, Lunglei
Bihar Bhojpur, Purnia, Sitamarhi
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Uttar Pradesh

Ambedkar nagar, Barabanki , Deoria, Faizabad , Farrukhabad,
Fatehpur, Gorakhpur ,Kannauj ,Kanpur nagar, Kanpur dehat,
Kaushambi, Kushinagar, Lucknow, Maharajganj, Mau, Rae bareli,
Sultanpur, Unnao, Agra, Auraiya, Etah, Hamirpur, Jalaun, Jhansi,
Lalitpur, Mahoba, Mainpuri, Pilibhit, Rampur, Pithoragarh

Haryana Fatehabad, Kaithal, Kurukshetra, Mahendragarh, Panchkula, Rohtak
Punjab Firozpur, Jalandhar, Mansa

Himachal Pradesh Lahul & spiti

Daman and Diu Daman

Maharashtra

Kolhapur, Parbhani

Andhra Pradesh

Medak

2016

Arunachal Pradesh

East kameng, Tawang, West kameng

Meghalaya

Jaintia hills, South garo hills, West khasi hills

Uttar Pradesh

Farrukhabad, Kannauj, Kanpur dehat, Kushinagar, Ghaziabad,
Mainpuri

Haryana Ambala, Kurukshetra, Panchkula, Panipat, Rohtak, Sonipat
Delhi (UT) North East Delhi

Punjab Fatehgarh sahib, Firozpur, Patiala

Himachal Pradesh Chamba Kinnaur, Lahul&Spiti

Karnataka Chamarajanagar

Kerala Wayanad

Source: 1. Department of Agriculture from different states

2. India Meteorological Department.
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Annexure-ll

Districtwise Floods during 2010 — 2016

Year State District
2010 Punjab Patiala, Sangrur
Haryana Khaital, Fatehabad
Assam Lakhimpur, Marigaon, Golaghat, Goalpara
East Champaran, Muzafarpur, Sitamarhi, = Madhubani,
2011 Darbhanga, Samastipur, Khagaria, Katihar, Banka, Munger,
Madhepura, Patna, Lakhisarai, Shekhpura, Nalanda, Bhojpur,
Bihar Chapra, Buxar
Murshidabad, Birbhum, Bardhaman, Paschim Mednipur, North
West Bengal 24 Paraganas, Malda
Odisha Bhadra, Dhenkanal, Cuttack, Puri, Kendrapara
Lakhimpur, Dibrugarh, Sonitpur, Marigaon, Darrang, Kamrup,
Assam Golpara, Bongaigaon, Dhubri, Karimganj, Dhemaji
2012
East Champaran, Darbhanga, Muzaffarpur, Samastipur,
Bihar Saharsa, Madhepura, Patna, Bhojpur, Sitamarhi
Andhra Pradesh Guntur, Prakasam, East Godavari, Nellore
Tamilnadu Thiruvarur, Kadalore
Andhra Pradesh Prakasam, Guntur
Telangana Khammam
Dhemaji, Dibrugarh, Sibsagar, jorhat, Golaghat, Lakhimpur,
Sonitpur, Nagaon, Marigaon, Kamrup, Darrang, Bongaigaon,
Assam Dhubri, Karimganj
Araria, Katihar, Purnia, Munger, Khagaria, Shekpura, Begusarai,
Darbhanga, Muzaffarpur, Madhubani, East Champaran, Siwan,
2013 Buxar, Bhojpur, Chatra, Banka, Munger, lakhisarai, Shekhpura,
Bihar Patna, Seohar
Delhi North East Delhi, North west Delhi
Gujarat Bharuch
Maharashtra Chandrapur
Uttarakhand Haridwar, Rudhaprayag
Uttara Pradesh Muzaffarnagar, Meerut, Sitapur, Bharaich, Siddarthnagar, Sant
Kabir Nagar, Gorakhpur, Kaushambi, Varanasi, Ghazipur, Ballia
West Bengal Dakshin Dinajpur, Paschim Mednipur
2014 | Andhra Pradesh Vizianagaram, Visakhapatnam
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Lakhimpur, Dibrugarh, Sonitpur, Marigaon, Darrang, Kamrup,

Golpara, Bongaigaon, Dhubri, Karimganj, Dhemaji, Karbi
Assam Anglong

Patna, Nalanda, Shekhpura, Munger, Begusarai, Madhepura,
Bihar Khagaria, Darbhanga, Sitamarhi, Chapra, Saharsa, Siwan

Ballia, Ambedkarnagar,Gorakhpur, Siddharthanagar, Balrampur,
Uttar Pradesh Bahraich, Shravasti, Gonda, Sitapur, Barabanki

Baleswar, Bhadrak, kendrapara, Jaipur, Cuttack, Puri, Khordha,
QOdisha Jagatsinghpur

Jammu & Kashmir

Pulwama, Badagaon, Baramulla

2015

Andhra Pradesh

Nellore, Chittoor, Prakasam

Lakhimpur, Dibrugarh, Sonitpur, Marigaon, Darrang, Kamrup,

Assam Golpara, Bongaigaon, Dhubri, Karimganj, Dhemaji
Bihar East Chmaparan, Muzaffarpur, Darbhanga, Begusarai, Khagaria
Guijarat Gandhinagar, Surendranagar, Amreli
West Bengal Birbhum, Hugli, Paschim Mednipur, North 24 Paraganas
Odisha Bhadrak
Jammu & Kashmir | Baramulla, Sapore, Badgaon, Phulwama
Manipur Thoubal
Thiruvallur, Kanchipuram,Chennai, Kadalore, Thirunalveli,
Tamilnadu Virudhunagar
Madhya Pradesh Sehore

District information has been collected from the Maps provided by NRSC under
Bhuvan (http:// bhuvan-noeda.nrsc.gov.in /disaster /disaster / disaster.php # ). This
information may kindly be cross confirmed with state government agencies for any

practical purpose.
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ANNEXURE-III
WILL BE ADDED LATER ON
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Annexure-lV

The high yielding varieties that can withstand severe change in weather pattern including deficient
rainfall/drought and varieties suitable for biotic and abiotic stresses

Food Crops
Varieties Traits Zone / State
Rice
Hybrid 6129 Resistant to Blast, brown spot Irrigated areas of Punjab & Tamil Nadu
and brown plant hopper
Improved Samba Mahsuri | Resistant to bacterial blight Irrigated/shallow lowlands of Andhra
Pradesh, Chhattisgarh, Jharkhand,
Orissa, Bihar, Gujarat, Maharashtra
Improved Pusa Basmati 1 | Resistant to blast Basmati-growing areas of Delhi, Punjab,
Jammu and Kashmir, Uttarakhand
SahabhagiDhan, Vandana,| Drought tolerance Upland rice areas
Anjali, Satyabhama, DRR
Dhan 42,BirsaVikasDhan
203, BirsaVikasDhan 111,
RajendraBhagwati,JaldiDh
an 6, IR64 Drt |
CSR 27, CSR 30, CSR Salinity stress tolerance Inland Saline areas
36, NarendarUshar,
Shankar Dhan 3, Lunishri
CR Dhan 402, CR Dhan Salinity stress tolerance Coastal areas
403
Swarna Sub1, Savitri Submergence tolerance (can Flood prone shallow lands areas
Sub1, CR Dan 401 and sustain flood and flash flood upto
Chakaakhi 7-12 days)
CR Dhan 500, Waterlogging condition upto Flood prone shallow lands areas
Varshadhan, Hanseswari, | 75— 100 cm
CR Dhan 505,
Jayantidhan, Jalamani and
Durga
CR Dhan 201 Moderately resistant to leaf blast, | Chhattisgarh & Bihar under aerobic
sheath rot, stem borer, leaf | condition
folder, whorl maggot and rice
thrips
CR Dhan 202 Moderately resistant to stem | Jharkhand and Odisha under aerobic
borer, leaf folder, whorl maggot | condition
and rice thrips
CR Dhan 407 Moderate resistance to BLB, Leaf | Odisha and West Bengal under rainfed
Blast shallow lowlands
CR Dhan 505 Moderately resistant to leaf blast, | Odisha and Assam under deep water
sheath rot, sheath blight & rice | condition
tungro virus.
Pusa Basmati 1509 Improved short duration basmati | Western Uttar Pradesh and Delhi under
irrigated transplanted condition
Wheat
PBW550 Resistant to yellow rust Punjab, Haryana, West Uttar Pradesh
(except Jhansi division)
VL 892 Medium fertility and restricted Hills of Himachal Pradesh and
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irrigation condition

Uttarakhand

H1 1544 High fertility and irrigated Madhya Pradesh, Rajasthan (Kota and
conditions Udaipur divisions) and Gujarat
PBW 527 Drought tolerance North west plains

HI 1531, HI 1500, HI 8627

Drought tolerance

Central Zone

HD 2888

Drought tolerance

Eastern India

HPW 349, PBW 644, WH
1080, HD 3043, PBW
396, K 9465, K 8962, MP
3288, HD 4672, NIAW
1415, HD 2987

Drought tolerance

Northern and central wheat growing areas

NIAW 34 High temperature stress Peninsular zone late sown conditions
tolerance

Raj 3765 High temperature stress North western plain for late sown
tolerance conditions

Raj 4037 High temperature stress Peninsular India for normal sown
tolerance conditions

KRL 14, KRL 19, KRL Salinity stress tolerance Inland saline areas

210, KRL 213

HD 2967 Rusts resistance North Western Plain Zone and North

Eastern Plain Zone

Narendra Wheat 4018 Resistant to brown rust and leaf Uttar Pradesh
blight

Maize

QPM Hybrid HQPM7

Quality protein single-cross
hybrids

Andhra Pradesh, Karnataka, Tamil Nadu
and Maharashtra

QPM Vivek 9 Early maturing and quality protein | Jammu and Kashmir, Himachal Pradesh,
Uttarakhand, Andhra Pradesh

Buland High temperature stress tolerance | Northern parts of India

PMH 1 High temperature stress tolerance | Irrigated areas of Punjab

PMH 3 High temperature stress tolerance | Northern parts of India

HM 9 High temperature stress tolerance | Bihar, Jharkhand, Orissa

Pusa hybrid Makka 1

Drought tolerance

Rajasthan, Gujarat, Madhya Pradesh

HM 4

Drought tolerance

Punjab, Haryana, Uttar Pradesh, Andhra
Pradesh, Maharashtra, Tamil Nadu and
Goa

Pusa hybrid Makka 5

Drought tolerance

Whole of India

DHM 121 (BH 41009)

Medium maturity, yellow, semi-
dent and tolerant to moisture
stress conditions

Odisha, Bihar, Jharkhand, West Bengal
, Gujarat, Rajasthan, Chhattisgarh and
Madhya Pradesh in kharif season

HM-5, Seed Tech-2324,

Deep water/submergence/water

Maize growing areas

HM-10, PMH-2 logging tolerance
Sorghum
CSH 25 Dual purpose and tolerant to Maharashtra, Andhra Pradesh, Madhya

grain mold diseases

Pradesh, Karnataka and Gujarat

CSH 19 R, CSV 18

Drought tolerance

All rabi sorghum area

CSH15R Drought tolerance Maharashtra, Karnataka, Andhra Pradesh
and Tamil Nadu

Millets

(i) Pearl Millet Drought tolerance All dry areas of Western Rajasthan and

HHB 67 improved, GHB
757, GHB 538, GHB 719,
Dhanshakti, HHB 234,
MandorBajra Composite

Guijarat
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2, HHB-226, RHB-177,
Pusa Composite 443

(ii) Finger Millet

GPU 67, DHRS 1, PRM-2,
KMr-301, VL Mandua 347,
Indira Ragi-1, Dapoli safed-

Drought tolerance

1, HIMA, KMR 204, VL
Mandua-352 (VL352),
Phule Nachani-1 (KOPN-
235)

Millets growing dry regions

(iiii) Foxtail Millet
Sia 3085, SiA 3156

Drought tolerance

Millets growing dry regions

(iv) Barnyard Millet
CO(KV)2

Drought tolerance

Millets growing dry regions

(v) Kodo Millet

Drought tolerance

Millets growing dry regions

Indira Kodo-1

Barley

RD 2660, K603 | Drought tolerance | North west plains region
Pulses

Variety | Trait | Zone

Chickpea

Karnal Chana Tolerance to salinity North West Plain Zone

CO1,ICCV 10 Drought tolerance Southern Zone

Vijay, Vikas Drought tolerance Central Zone

RSG 14, RSG 888

Drought tolerance

North West Plain Zone

PKV Kabuli 4, IPCK
2004-29, Phule G 0517

Extra large seeded Kabuli

Central Zone

MNK 1 Extra large seeded Kabuli South Zone

JG6,JG 14 Resistance to wilt Central Zone

DCP 92-3 Lodging tolerance Central Zone

GNG 16 Lodging tolerance North West Plain Zone
Pigeonpea

BSMR 736, BSMR 175,
Asha

Wilt/Sterility mosaic disease
tolerance

Central Zone

NDA 1, MAL 13

Wilt/Sterility mosaic disease
tolerance

North East Plain Zone

Pusa 992, PA 291, PAU
881

Short duration suitable for multiple
cropping

North west plain Zone

Mungbean

HUM 1 Yellow mosaic virus tolerance Central and Southern Zone
CO6 Yellow mosaic virus tolerance South Zone

IPM 02-3 Yellow mosaic virus tolerance North East Plain Zone

Samrat, IPM 2-3, Meha,
SML 668

Early maturing suitable for
spring/summer

North west plain zone and North East
Plain zone

IPM2-14, TM96-2, LGG

Resistant to powdery mildew

South Zone

460, LGG 410 suitable for rabi/spring

Urdbean

WBU 109, PantU31, Short duration suitable for multiple | North East Plain zone
Azad Urd 1 cropping

IPU-02-43, LBG 625,
Vamban 4, WBG 26

Resistant to powdery mildew
suitable for rabi/spring

South Zone

Lentil

HUL57,KLS218,PL8

| Resistance to rust

North East Plain Zone
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DPL 62, PL 6, PL7, IPL

Large seeded

406, IPL 315,IPL316 Zone
Oilseeds
Variety | Trait | Zone
Castor
DCH 519 Resistance to wilt and leaf hoppers | All castor growing zones
GC3 Resistant to wilt Guijarat
Jwala Tolerance to salinity and All castor growing zones

resistance to wilt

Rapeseed Mustard

NRCDR2

High temperature tolerance

North West Plain Zone

LET-18, Pusa Mustard
21, Pusa Mustard 24,
RLCA1

Low erucic acid

North West Plain Zone

NRCDR 601 High temperature and salinity North West Plain Zone
tolerance

VL toria 3 Tolerance to cold North Hill Zone

Soybean

JS97-52 Resistance to Yellow mosaic virus | Central Zone and North Eastern Zone
and collar rot

NRC7 Pod shattering resistance All soybean growing zones

SL668, JS 97-52

Yellow mosaic resistance

All soybean growing zones

NRC-7, JS 71-05

Pod shattering and drought
tolerance

All soybean growing zones

NARI 38, SSF 658

Resistant to wilt

All castor growing zones

JS 97-52, JS 20-38 and
PK 472

Suitable for  water

condition.

logging

Soybean growing zones

NRC 7, JS 95-60

Drought tolerance

Soybean growing zones

Groundnut

Ajiya, Girnar1, TAG-24,
GG20, Kadiri 6, ICGV
91114

Drought Tolerance

Central and South zone

Girnar2, Kadiri9,

Short duration suitable for

South Zone

Kadiri,Haritandhra, rabi/spring
Greeshma

Commercial Crops

Variety/Hybrid | Traits | Zone

Cotton
HD 324 Tolerance to Fusarium wilt and Leaf curl virus North Zone
Hybrid Kalyan Tolerant to Cotton Leaf curl virus North zone
G.Cot.Hy 12 Tolerant to aphids and jassids Central Zone
LRA 5166 Tolerance to drought Central Zone
KC 3 Tolerance to drought South Zone
Kanchana, L - 604 Resistance to whitefly South Zone
MCU 5 VT, Surabhi Resistance to verticillium wilt South zone

Suraj

Long staple with jassid tolerance

irrigated conditions

HD 324, CICR-1, Raj
DH 7, Jawahar Tapti,

Drought Tolerant

Cotton growing areas
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PratapKapi, Suraj,
Surabhi, Veena, AK 235

Sugarcane

Co 94008 (Shyama)

Tolerant to drought and salinity

Peninsular Zone

Co 2001-3 (Sulabh)

Moderately resistant to red rot, smut and wilt

Peninsular Zone

Co 98014 (Karan-1)

Tolerant to drought, water-logging

North West Zone

CoS 96268 (Mithas)

Moderately resistant to red rot and good
ratooner

North West Zone

CoSe 6436 (Jalpari)

Tolerant to water-logging and good ratooner

North Central Zone

Co 0233(Kosi)

Moderately resistant to red rot and smut

North Central Zone

CoC 01061

Moderately resistant to red rot.

East Cost Zone

CoLk 94184 (Birendra)

Tolerant to drought and waterlogging with good
rationing

North Central Zone

Co 0118

High sucrose content and resistant to red rot,
wilt and smut, tolerant to water logging

Punjab, Haryana,
Rajasthan, Central and
Western Uttar Pradesh and
Uttarakhand

Co 0239, Co 0238, Co
06927, Co 0403, Co
86032

Tolerant to drought

Southern and central zone

Jute

JRO 204 (Suren), JBO-
2003-H (IRA)

Early sowing suitability with fine fibre quality

Tossa jute belt

JRC-532 (Sashi)

Very fine fibre fineness white jute

White jute belt

JRC 80 (Mitali)

Premature flowering resistance

White jute belt

JBO 1 (Sudhangsu)

Drought tolerance

Tossa jute belt of West
Bengal, Assam, Bihar &
Orissa

S19, Tarun, JRO 7835,
JRO 524, JRO 878, JRC
321, JRC 7447, JRC
532, JRC 517, Bidhan
Pat-1

Suitable for water logging condition.

Jute growing belts
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Appendix- |

The Committee sat on Monday, the 19" October, 2015 from 1500 hours to 1715

hours in Committee Room ‘E', Parliament House Annexe, New Delhi.

Shri Hukm Deo Narayan Yadav -

NGOk WN

10.
11.
12.
13.
14.

W=

PRESENT

MEMBER
LOK SABHA

Md. Badaruddoza Khan

Dr. Tapas Mandal

Shri Dalpat Singh Paraste

Shri Arjun Charan Sethi

Shri Satyapal Singh (Sambhal)
Shri Virendra Singh

Shri Jay Prakash Narayan Yadav

RAJYA SABHA

Shri A.W. Rabi Bernard
Shri Janardan Dwivedi
Shri Vinay Katiyar

Shri Rajpal Singh Saini
Shri Ram Nath Thakur
Shri Shankarbhai N. Vegad

Chairperson

SECRETARIAT
Shri U.B.S. Negi - Joint Secretary
Smt. Juby Amar - Additional Director
Shri Sumesh Kumar - Under Secretary
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WITNESSES
MINISTRY OF AGRICULTURE & FARMERS WELFARE
(DEPARTMENT OF AGRICULTURE RESEARCH AND EDUCATION

1. Dr. S. Ayyappan Secretary (DARE) & DG (ICAR)

2. Dr. AK. Sikka Dy. Director General (NRM)

3. Dr. J.S. Sandhu Dy. Director General (Crop Science)
4. Dr. N.K. Krishna Kumar Dy. Director General (Horticulture)
5. Dr. AK. Singh Dy. Director General (Extension)

6. Dr. Narendra Singh Rathore Dy. Director General (Education)

7. Dr. K. Alagusundaram Dy. Director General (Engg.)

8. Dr. K.IM.L. Pathak Dy. Director General (NRM)

9. Dr. S.K. Choudhari Assistant Director General (SW&M)
10. Dr. B.S. Prakash Assistant Director General

11. Dr. A.K. Vashisht ADG (PIM)

12.

CENTRAL RESEARCH INSTITUTE FOR DRYLAND AGRICULTURE (CRIDA)

1. Dr. Ch Srinivasa Rao Director

INDIAN INSTITUTE OF FARMING SYSTEM RESEARCH (lIFSR)

1. Dr. J.P. Singh Director

INDIAN AGRICULTURE RESEARCH INSTITUTE (IARI)

1. Dr. Himanshu Pathak Principal Scientist

2. At the outset, the Chairperson welcomed the Members of the Committee to the
sitting convened for briefing on the Subject “Comprehensive Agriculture Research
based on Geographical Conditions and Impact of Climatic Changes to ensure Food
Security in the Country”. Thereafter, the representatives of Ministry of Agriculture and
Farmers Welfare (Department of Agricultural Research and Education) were ushered in.
After welcoming the representatives of the Ministry of Agriculture and Farmers Welfare
to the sitting, the Chairperson apprised them of the provisions of the Directions 55 (1)
and 58 of the Directions by the Speaker, Lok Sabha regarding confidentiality of the
proceedings.

3. After the witnesses introduced themselves, one of the representatives of
Department made a power point presentation and briefed the Committee on the subject.
Thereafter, the Chairperson and the Members of the committee raised several
issues/points as briefly mentioned below and sought clarification/information of the
Department thereon:

(i) Impact of climate change on rain, fertility of soil etc. and the measures
undertaken to address them.

182



(i)
(iii)
(iv)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)
(xvii)
(xviii)
(xix)
(xx)

(xxi)

Ignorance of farmers about scientific research in the field of agriculture.
Comprehensive training of farmers and extension of scientific research.

Need to give instructions to State Governments to impart intensive training to the
farmers.

Dissemination of information to the farmers aware about the adverse impact of
climate change on production of certain crops or possible increase in production
of other crops.

Scientific evaluation of impact of rise in temperature of sea and river water on
fish breeding, migration and harvests.

Impact of rise in temperature on milk production and remedial measures
undertaken to address the issue.

Need to establish strong mechanism for dissemination of information for
prioritization, initiation and extension of land based development programmes.

Need to study the problems being faced by the poor small and marginal farmers
and scientific measures to address their problems.

Need to develop infrastructure of Krishi Vigyan Kendra and strengthen its
manpower for dissemination of information to the farmers.

Need to undertake research to develop seeds which could withstand climatic
stresses/Shortcomings.

Selection of crops in accordance with climate change to maintain crop
production.

Measures to be undertaken to control impact of insects/ pests due to climate
change.

Need for management of water and conservation and renovation and revival of
dead water resources/bodies.

Development of ways to augment production of fishery in less water and
demonstration of technology and its extension to the farmers.

Management of food security keeping in view climate change.

Farmers be trained in traditional treatment of livestock.

Need for creation of water reservoirs on river banks.

Need for development of scientific thinking to save crops from wild animals.
Need for development of network for production of high quality seeds.
Formation of Scheme for farmers for production of milk.
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(xxii) Training of farmers for production of fodder.
(xxiv) Need to produce crops like Madua, Kodo, Sanwa, Tangun.
(xxv) Need to do research to produce crops as per the climate change.

(xxvi) Dissemination of information to farmers through KVK at Block level to maintain
production.

(xxvii) Extension of drip procedure to augment production of crops with less water.
(xxviii) Adoption of climate resilient agriculture.

(xxix) Inadequacy of ICAR institutes in the country.

(xxx) Very little research undertaken on harvesting of water.

(xxxi) Need for research and development of Kand-Mool as an optional food.
(xxxii) Encouragement of farmers to undertake production of pulses.

(xxxiii) Availability of insecticides/pesticides to check damage of pulses from
insects/pests.

(xxxiv) Need for development of varieties of pulses which may give crops in shorter time.

4. The Representatives of the Department responded to most of the queries raised
by the members. The chairperson thanked the witnesses for sharing valuable
information with the Committee on the subject and directed them to furnish the requisite
information in writing on the points/items, which was not readily available with them to
the Secretariat of the Committee at the earliest.

5. A copy of verbatim proceedings of the sitting has been kept separately.

The Committee then adjourned.
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Appendix- I

COMMITTEE ON AGRICULTURE
(2015-16)

MINUTES OF THE EIGHTH SITTING OF THE COMMITTEE
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The Committee sat on Monday, the 06™ November, 2015 from 1500 hours to
1700 hours in Committee Room ‘E', Parliament House Annexe, New Delhi.

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson
MEMBERS

LOK SABHA

Prof. Richard Hay

Md. Badaruddoza Khan
Shri Ajay Nishad

Shri Dalpat Singh Paraste
Shri Nityanand Rai

Shri Mukesh Rajput

Shri C.L. Ruala

Shri Virendra Singh

©oOoNOORWN

RAJYA SABHA

9. Shri A.W. Rabi Bernard
10.  Smt. Renuka Chowdhury
11.  Shri Janardan Dwivedi

12.  Shri Vinay Katiyar

13.  Shri Modh. Ali Khan

14.  Shri Rajpal Singh Saini
15.  Shri Ram Nath Thakur

16.  Shri Darshan Singh Yadav

SECRETARIAT
1. Shri U.B.S. Negi - Joint Secretary
2. Shri Arun K. Kaushik - Director
3. Shri Sumesh Kumar - Under Secretary
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3.

WITNESSES

MINISTRY OF WATER RESOURCES, RIVER DEVELOPMENT AND GANGA

REJUVENATION

S.No. Name of the Officer Designation

Mission Director,

1. Shri Nikhilesh Jha National Water Mission

2. Shri Pradeep Kumar Commissioner (SP)

At the outset, the Chairperson welcomed the Members of the Committee to the
Sitting convened for briefing on the Subject "Comprehensive Agriculture Research
based on Geographical Conditions and Impact of Climatic Changes to ensure Food
Security in the Country". Thereafter, the representatives of Ministry of Water
Resources, River Development and Ganga Rejuvenation were ushered in. After
welcoming the representatives of the Ministry to the Sitting, the Chairperson
apprised them of the provisions of the Directions 55 (1) and 58 of the Directions by
the Speaker, Lok Sabha regarding confidentiality of the proceedings.

After the witnesses introduced themselves, the Mission Director, National \Water

Mission one of the representatives briefed the Committee on the subject. Thereafter, the
Chairperson and the Members of the Committee raised several issues/points as briefly

mentioned below and sought clarification/information of the Department thereon:-

|. Steps being taken by the Government to face the challenges of fluctuation in
availability of water for agriculture as predicted by various climate change

models;

II.  Steps being taken to survey the numbers and condition of traditional sources of water

bodies;

lll.  Need to undertake survey on dead streams of river across the Country and steps being
taken to rejuvenate these dead streams so that these can be converted into water

resources.

IV.  Steps being taken to survey traditional resources of water which are illegally encroached

and steps being taken for their rejuvenation;
V.  Need to promote construction of small check dams on seasonal rivers;

VI.  Steps being taken to solve problem of water logging caused due to construction of large

irrigation canal,
VII.  Need to augment water availability for agriculture;
VIIl.  Need to promote drip/sprinkler irrigation among small and marginal farmers;
IX.  Need of time bound and planned completion of works of large irrigation schemes;

X.  Need of meticulous planning for construction of dams/ irrigation schemes based on

physical verification at ground situation;
Xl.  Steps being taken for scientific management of water resources available in Country;

Xll.  Schemes pending before the Government regarding running of State motor tube wells

and channels;
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XII.

XIV.
XV.

XVI.
XVII.
XVIII.
XIX.
XX.

XXI.
XXII.
XXIII.
XXIV.

XXV.

XXVI.
XXVII.

4.

Steps being taken to augment water sources of Sambhal Lok Sabha Constituency so
that farmers can be provided water for agriculture;

Steps being taken to provide water in hilly areas;

Steps being taken for arranging of irrigation facility to farmers displaced due to
construction of dams on Narmada and Son in Madhya Pradesh;

Steps being taken for rejuvenation of Bhagirathi river in West Bengal;

Steps being taken for dredging of Gandak river in Bihar;

Steps being taken for resolving water disputes among States;

Need to encourage rain water harvesting;

Need to suggest State for ban on ground water extraction in Krishna river basin due to
drought;

Need to control exploitation of ground water resources by the water bottling companies;
Need to frame vision documents for management of water resources in the Country;
Progress made on project for interlinking of rivers in the Country;

Need of detailed scientific study on the issue of local geological balances vis-a-vis river
interlinking project; and

Need to promote coordination between Central and State Government for water
management;

Impact of flooding and water logging on soil fertility.

Status of Barrage on Kosi River.

The Representatives of the Department responded to most of the queries raised by the

Members. The Chairperson thanked the witnesses for sharing valuable information with the
Committee on the subject and directed them to furnish the requisite information on the
points/items, which was not readily available with them to the Secretariat of the Committee at
the earliest.

5.

A copy of the verbatim proceedings of the sitting has been kept separately.
The Committee then adjourned.
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Appendix-

STANDING COMMITTEE ON AGRICULTURE

(2016-17)

MINUTES OF THE TWENTIETH SITTING OF THE COMMITTEE
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The Committee sat on Friday, the 8" April, 2016 from 1500 hours to 1700 hours
in Room No. "62", Parliament House, New Delhi

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson

15.
16.
17.
18.
19.
20.
21.
22.
23.

MEMBERS
LOK SABHA

Prof. Ravindra Vishwanath

Dr. Tapas Mandal

Shri Janardan Mishra

Shri Ajay Nishad

Shri Dalpat Singh Paraste

Shri Nityanand Rai

Shri Mukesh Rajput

Shri C.L.Ruala

Shri Satyapal Singh (Sambhal)
Shri Virendra Singh

Shri Dharmendra Yadav

Shri Jai Prakash Narayan Yadav
Shri B.S.Yeddyurappa

RAJYA SABHA

Shri A.W.Rabi Bernard
Shrimati Renuka Chowdhury
Sardar Sukhdev Singh Dhindsa
Shri Janardan Dwivedi

Mohd. Ali Khan

Shri Rajpal Singh Saini

Shri Ram Nath Thakur

Shri Shankarbhai N.Vegad

Shri Darshan Singh Yadav
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SECRETARIAT

1. Shri U.B.S. Negi - Joint Secretary
2. Shri Arun K. Kaushik - Director
3. Shri Sumesh Kumar - Under Secretary
LIST OF WITNESSES
S.No. NAME OF THE OFFICER DESIGNATION
1 Dr. Trilocan Mohapatra Secretary (DARE) & DG (ICAR)
2 Dr. S.K. Chaudhary ADG (NRM)
3 Dr Ravinder Kaur Project Director
4 Dr. S.V. Ngachan ICAR Research Complex for NEH Region
5. Dr. B.P. Bhatt ICAR Research Complex for Eastern
Region
2. At the outset the Chairperson welcomed the members to the Sitting of the

Committee. The Chairperson stated that the meeting has been called to have a
evidence on the subject "Comprehensive Agriculture Research based on
Geographical Conditions and Impact of Climatic Changes to ensure Food Security
in the Country" with the representatives of the Ministry of Agriculture and
Farmers Welfare (Department of Agricultural Research and Education).

3. After the introduction, the Chairperson initiated the discussion which was
taken forward by the representatives of the Department and the Members of the
Standing Committee. The Committee raised several issues such as
achievements of Indian Agricultural Research Institute, Pusa, ICAR-NEHR,
Barapani and ICAR-Eastern Region, Patna on R&D being taken to make the
Indian Agriculture climate resilient; steps being taken to estimate requirement of
food grains, vegetable, Meat and Poultry in the country in next 50 years; need of
research for development of heat resistant varieties of crops; need to enhance
production of seeds of heat resistant varieties of crops; need of seed
multiplication farm at Block level; need of mechanization of Indian Agriculture;
need to provide financial support to farmer for adopting drip/sprinkler irrigation
system; need of R&D on development of hybrid of indigenous varieties of crops;
need of R&D on improvement of indigenous breeds of crops; need to promote
cultivation of coarse cereals; need to promote research on development of
farming system suitable for North-Eastern parts of the country; need of R&D to
develop short duration varieties of crops; need of R&D to develop alternatives for
green manure for animal fodder; need to promote water harvesting system in
rural areas for agriculture; need to revive traditional water harvesting system etc.
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The Representatives of the Department responded to most of the queries raised
by the members.

4. The Chairperson then thanked the witnesses for sharing valuable
information with the Committee and directed them to send, in writing, the
requisite information on the points or items, which was not readily available with
them to the Secretariat at the earliest.

5. A copy of the verbatim proceedings of the sitting has been kept
separately.

The Committee then adjourned.
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Appendix- IV

STANDING COMMITTEE ON AGRICULTURE

(2016-17)

MINUTES OF THE TWNETY FIRST SITTING OF THE COMMITTEE

*kkkk

The Committee sat on Thursday, the 21st April, 2016 from 1100 hours to 1310
hours in Room No. "B", Parliament House Annexe New Delhi

OO~

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson

MEMBERS

LOK SABHA
2. Dr. Tapas Mandal
3. Shri Janardan Mishra
4. Shri Ajay Nishad
5. Shri Nityanand Rai
6. Shri Mukesh Rajput
7. Shri C.L.Ruala
8. Shri Satyapal Singh (Sambhal)
9. Shri Jai Prakash Narayan Yadav

RAJYA SABHA
10.  Shri Janardan Dwivedi
11.  Shri Modh. Ali Khan
12.  Shri. Rajpal Singh Saini
13.  Shri Ram Nath Thakur
14.  Shri Darshan Singh Yadav
SECRETARIAT

Shri U.B.S. Negi - Joint Secretary
Shri Arun K. Kaushik - Director
Smt. Juby Amar - Additional Director

Shri Sumesh Kumar

Under Secretary

191



LIST OF WITNESSES

S.No. NAME OF THE OFFICER DESIGNATION
1 Dr. Anil K. Singh Vice Chancellor, Rajmata Vijayarajescindia
Krishi Vishwa Vidhayala, Gwalior
2 Dr. Ch. Srinivasa Rao Director, ICAR-Central Research Institute
for Dryland Agriculture, Hyderabad
Mr. Crispino Lobo Managing Trustee, WOTR
Shri G.G Sohani Vice President, BAIF Development

Research Foundation

At the outset the Chairperson welcomed the members to the Sitting of the
Committee convened for evidence of representatives of Ministry of Agriculture
and Farmers Welfare (Department of Agricultural Research and Education) on
the subject "Comprehensive Agriculture Research based on Geographical
Conditions and Impact of Climatic Changes to ensure Food Security in the
Country"

3. After the introduction, the Chairperson initiated the discussion which was
taken forward by the representatives of the Department and the Members of the
Standing Committee. The Committee raised several issues such as, works done
by the Rajmata Vijayarajescindia Krishi Vishwa Vidhalaya, Gwalior, ICAR-
Central Research Institute For Dryland Agriculture, Watershed Organization
Trust (WOTR) And BAIF Development Research Foundation on the issue of
impact of climatic changes on Indian Agriculture and its impact on food security
of the country; R&D work on development of heat resilient varieties of seed as
per pattern of rising temperature; need of R&D to serve problems of small and
marginal farmers; Need to develop cost efficient and effective irrigation
equipments; Steps being taken for dissemination of research outcome such crop
varieties Agriculture equipments etc. among farming community; Steps being
taken to develop ways for maintenance of ponds; Efforts being made by CRIDA
(Central Research Institute for Dryland Agriculture) for coordination with State
Agricultural Universities, KVKs (Krishi Vigyan Kendras) and ATMA (Agricultural
Technology Management Agency) for dissemination of information about
research outcome of the Institute. The Representatives of the Rajmata
Vijayarajescindia Krishi Vishwa Vidhalaya and ICAR- Central Research Institute
For Dryland Agriculture responded to most of the queries raised by the
members.

4. Thereafter, representatives of WOTR made a PowerPoint presentation on
the Works being done by them in the field of agriculture. Later on,
representatives of BAIF made a Power Point presentation on the Works being
done by them in the field of agriculture and conservation of indigenous breed of
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cattles. They have also emphasized need to control indiscriminate cross
breeding of indigenous breed of cattle's with exotic breeds of cattle; Need to
conserve and improve indigenous verities of cattle. etc.

5. The Chairperson then thanked the witnesses for sharing valuable
information with the Committee and directed them to send, in writing, the
requisite information on the points or items, which was not readily available with
them to the Secretariat at the earliest.

6. A copy of the verbatim proceedings of the sitting has been kept separately.
The Committee then adjourned.
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Appendix- V

STANDING COMMITTEE ON AGRICULTURE
(2016-17)

MINUTES OF THE THIRTY FIRST SITTING OF THE COMMITTEE
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The Committee sat on Wednesday, the 31st August, 2016 from 1100 hours to
1400 hours in Room No. "62",Parliament House New Delhi

wn =

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson
MEMBERS
LOK SABHA

Prof. Ravindra Vishwanath
Shri Janardan Mishra

Shri Mukesh Rajput

Shri Konakalla Narayana Rao
Shri C.L.Ruala

Shri Satyapal Singh (Sambhal)

Noobkwd

RAJYA SABHA

8. Shri Janardan Dwivedi

9. Shri Meghraj Jain

10.  Shri Vinay Katiyar

11.  Shri Modh. Ali Khan

12.  Shri Ram Nath Thakur

13.  Shri Shankarbhai N. Vegad
14.  Shri Darshan Singh Yadav

SECRETARIAT
Shri U.B.S. Negi - Joint Secretary
Shri Arun K. Kaushik - Director
Shri Sumesh Kumar - Under Secretary
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LIST OF WITNESSES

S.No. NAME OF THE OFFICER DESIGNATION
1 Shri Jalaj Shrivastava Additional Secretary
2 Shri R.B. Sinha Joint Secretary
3 Dr. K. Alagusundaram Deputy Director General (NRM),ICAR
4 Dr. S. Bhaskar Assistant Director General (AAF&CC),
ICAR
5. Dr. Ch Srinivasa Rao Director, Central Research Institute for

Dryland Agriculture, Hyderabad

CROP CARE FEDERATION OF INDIA

1. Shri Rajju Shroff Chairman, CCFI
2. Shri S. Ganesan Advisor,(Public and Policy Affairs) CCFI
3. Shri P.S. Rawat VP, CCFI
4, Smt. Nirmala Pathrawal Head, CCFI
2. At the outset the Chairperson welcomed the members to the Sitting of the

Committee convened for evidence of representatives of Ministry of Agriculture
and Farmers Welfare (Department of Agricultural Research and Education) and
Crop Care Federation of India on the subject "Comprehensive Agriculture
Research based on Geographical Conditions and Impact of Climatic Changes to
ensure Food Security in the Country".

3. After the introduction, one of the representatives of Crop
Care Federation of India has briefed the Committee on importance of domestic
pesticides sector to the India Agriculture. They have emphasized on issues such
as absence of proper research on impact of pesticides on health, fallacious
propaganda about harmful impact of use of pesticides in Agriculture in the
Country, absence of level playing field to Indian farmers in Agriculture Export due
to phyto-sanitary and pesticides residue restrictions imposed by importing
countries, absence of adequate facilities for testing of pesticides residue in
agriculture products being imported in the country, need of public-private
partnership for training of farmers; need of branding and marketing of Indian
Agriculture Produce in the export market; etc..
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4. Thereafter, the members of the Committee raised some queries such as
steps being taken by the Government to develop capacity building of farmers and
other stakeholders to face the challenges associated with the climatic changes;
steps being taken by the ICAR to provide research support to the pesticide sector
in the country; use of DDT in agriculture sector; steps being taken to educate
farmers on balance used of pesticides in agriculture farms; steps being taken to
ban sale of spurious/inferior quality pesticides in the market; etc. The
Representatives of the Department responded to most of the queries raised by
the members.

5. The Chairperson then thanked the witnesses for sharing valuable
information with the Committee and directed them to send, in writing, the
requisite information on the points or items, which was not readily available with
them to the Secretariat at the earliest.

6. A copy of the verbatim proceedings of the sitting has been kept separately.

The Committee then adjourned
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STANDING COMMITTEE ON AGRICULTURE

(2016-17)

MINUTES OF THE THIRD SITTING OF THE COMMITTEE

*kkkk

The Committee sat on Wednesday, the 05" October, 2016 from 1500 hours to
1710 hours in Committee Room "E", Parliament House Annexe, New Delhi

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson
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MEMBERS
LOK SABHA

Prof. Ravindra Vishwanath

Md. Badaruddoza Khan

Shri C. Mahendran

Shri Janardan Mishra

Shri Mukesh Rajput

Shri Neiphiu Rio

Shri C.L.Ruala

Shri Satyapal Singh (Sambhal)
Shri Virendra Singh

Shri Jai Prakash Narayan Yadav

RAJYA SABHA

Shri A.W.Rabi Bernard
Shrimati Renuka Chowdhury
Shri Sambhaji Chhatrapati
Sardar Sukhdev Singh Dhindsa
Shri Janardan Dwivedi

Shri Vinay Katiyar

Mohd. Ali Khan
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SECRETARIAT

1. Shri U.B.S. Negi - Joint Secretary
2. Shri Arun K. Kaushik - Director
3. Shri Sumesh Kumar - Under Secretary
LIST OF WITNESSES
S.No. NAME OF THE OFFICER DESIGNATION
Dr. Trilochan Mohapatra Secretary (DARE) & DG (ICAR)
2. Dr.K.Alagusundaram Deputy Director General (NRM),ICAR
3. Dr. S.Bhaskar Assistant Director General (AAF&CC),ICAR
2. At the outset the Chairperson welcomed the members to the Sitting of the

Committee convened for evidence of representatives of Ministry of Agriculture
and Farmers Welfare (Department of Agricultural Research and Education) on
the subject "Comprehensive Agriculture Research based on Geographical
Conditions and Impact of Climatic Changes to ensure Food Security in the
Country"

3. After the introduction, the Chairperson initiated the discussion which was
taken forward by the representatives of the Department and the Members of the
Standing Committee. The Committee raised several issues such as, need to
prepare plan on Agro-forestry according to local environment and farming
practices, stress on plantation of indigenous tree species in Agro-Forestry
Programme; Steps being taken to improve soil health so that it can witnessed
climatic changes; Steps taken for R&D to safeguard crops from Hailstorm; Need
to focus on North-East India for enforcing agriculture production; Need to start
short term certificate courses in Agriculture, need to enhanced coverage of
weather advised; Need of research on improvement of indigenous breeds of
cattle; Need to promote organic farming in country; Need to enhance target for
training of farmers to make Indian agriculture climatic resilient; Need to R&D on
alternative use of crop residue; etc. The Representatives of the Department
responded to most of the queries raised by the members.

4. The Chairperson then thanked the witnesses for sharing valuable
information with the Committee and directed them to send, in writing, the
requisite information on the points or items, which was not readily available with
them to the Secretariat at the earliest.

5. A copy of the verbatim proceedings of the sitting has been kept separately.

The Committee then adjourned.
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STANDING COMMITTEE ON AGRICULTURE

(2016-17)

MINUTES OF THE FIFTH SITTING OF THE COMMITTEE

*kkkk

The Committee sat on Friday, the 28th October, 2016 from 1100 hours to 1315
hours in Committee Room 'B', Ground Floor, Parliament House Annexe, New Delhi.

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson

SOONOORWN

11.
12.
13.

14

15.
16.
17.

MEMBERS
LOK SABHA

Shri Sanganna Karadi

Md. Badaruddoza Khan

Shri Janardan Mishra

Shri Nityanand Rai

Shri Mukesh Rajput

Shri C.L.Ruala

Shri Satyapal Singh (Sambhal)
Shri Jai Prakash Narayan Yadav
Shri B.S.Yeddyurappa

RAJYA SABHA

Shri Sambhaji Shahu Chhatrapati
Shri Janardan Dwivedi

Shri Meghraj Jain

Shri Vinay Katiyar

Shri Modh. Ali Khan

Shri Ram Nath Thakur

Shri Shankarbhai N.Vegad
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SECRETARIAT

1. Shri Arun K. Kaushik - Director
2. Smt.Juby Amar - Additional Director
LIST OF WITNESSES

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE

S.No. NAME OF THE OFFICER DESIGNATION
Shri R.R.Rashmi Special Secretary
Shri Ravi Shankar Prasad Joint Secretary
Dr.J.R.Bhatt Advisor

MINISTRY OF EARTH SCIENCES

1. Dr.M.Rajeevan Secretary
2. Dr.K.J.Ramesh DG,IMD
3. Shri Anand S. Khati Joint Secretary
4. Dr. Gopal Raman lyengar Advisor
MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
2. At the outset the Chairperson welcomed the members to the Sitting of the

Committee. The Chairperson stated that the meeting has been called to have a
Evidence on the Subject 'Comprehensive Agriculture Research based on
Geographical Conditions and Impact of Climatic Changes to ensure Food
Security in the Country'. with the representatives of the Ministry of Environment,
Forest and Climate Change

3. After the introduction, one of the representatives of the Departments
briefed the Committee on the Subject. Thereafter, the Chairperson initiated the
discussion which was taken forward by the representatives of the Department
and the Members of the Standing Committee. The Committee raised several
issues/points which have been briefly mentioned below and sought opinion of the
Department on the same:

Need to study the changes in climatic pattern to mitigate the damage to the
crops;

Need to find solutions for depleting water resources due to climatic
changes;
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II. Need to quantify the profit or loss occurred to the farmers due to climatic
change;

V. Effort to be made to preserve wet lands and bring about changes in the
pattern cultivation in wet lands;

V. Steps to be taken to minimize the effects of rising temperature of Earth;

VI. Need to increase funds and resources of Ministry of Environment and
Forest so that the Ministry could carry out the work related to climate
change more effectively;

VII. Need to have a coordinated research between Ministry of Agriculture &
Farmers Welfare and Ministry of Environment and Forest and Climate
change;

VIII. Need to issue an advisory to the States regarding plantation of trees like

Sababool, Eucalyptus etc;

IX. Need to build consensus on national level after discussion with
representatives of States and species of trees to be implanted;

X. Need to devise means to eradicate Sababool frees from the Country.

4. The Representatives of the Department responded to most of the queries
raised by the Members. The Chairperson then thanked the witnesses for sharing
valuable information with the Committee on the subject and directed them to
send, in writing, the requisite information in points/items, which was not readily
available with them to the Secretariat of the Committee at his earliest.

A copy of the verbatim proceedings of the sitting has been kept separately.

MINISTRY OF EARTH SCIENCES

1. After discussion with the representatives of the Ministry of Environment,
Forest and Climate Change, the representatives of the Ministry of Earth Sciences
were ushered in. The Chairperson stated that the meeting has been called to
have a Evidence on the Subject 'Comprehensive Agriculture Research based on
Geographical Conditions and Impact of Climatic Changes to ensure Food
Security in the Country'. with the representatives of the Ministry of Earth
Sciences.

2. After the introduction, one of the representatives of the Departments
briefed the Committee on the Subject. Thereafter, the Chairperson initiated the
discussion which was taken forward by the representatives of the Department
and the Members of the Standing Committee. The Committee raised several
issues/points which have been briefly mentioned below and sought opinion of the
Department on the same:

I Steps taken to mitigate the effects of climate change and research carried
out to control the rising temperature of earth;
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Need to expand the system of Weather forecast so that the farmers could
get information;

iii Need to identify the plants, trees and their species that could resist climate
change;

iv Need to coordinate with Ministry of Environment Forest and Climate change
to conduct research on bio diversity due to climate change.

V. Need to coordinate with states to institute a fund for Green House and Ply
House farm.

3. The Representatives of the Department responded to most of the queries
raised by the Members. The Chairperson then thanked the witnesses for sharing
valuable information with the Committee on the subject and directed them to
send, in writing, the requisite information in points/items, which was not readily
available with them to the Secretariat of the Committee at his earliest.

A copy of the verbatim proceedings of the sitting has been kept separately.
The Committee then adjourned.
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(2016-17)

MINUTES OF THE TWENTY FIFTH SITTING OF THE COMMITTEE

*kkkk

The Committee sat on Thursday, the 03" August, 2017 from 1500 hrs. to

1700 hrs. in Committee Room No. 1 (Block-A), Extension to Parliament House Annexe

Building, New Delhi.

o M 0N -

PRESENT

Shri Hukm Deo Narayan Yadav — Chairperson

MEMBERS
LOK SABHA

Prof. Ravindra Vishwanath Gaikwad
Shri Nalin Kumar Kateel

Smt. Raksha Khadse

Md. Badaruddoza Khan

Shri Janardan Mishra

Shri Neiphiu Rio

Shri B. S. Yeddyurappa

N ORA WD

RAJYA SABHA

9. Shri Sambhaji Chhatrapati
10.  Shri Janardan Dwivedi

11.  Shri Mohd. Ali Khan

12.  Shri Ram Nath Thakur

SECRETARIAT
Shri D.S. Malha - Joint Secretary
Shri Arun K. Kaushik - Director
Smt. Juby Amar - Additional Director
Shri C. Vanlalruata - Deputy Secretary

Shri Sumesh Kumar Under Secretary
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MINISTRY OF AGRICULTURE AND FARMERS WELFARE

(DEPARTMENT OF AGRICULTURAL RESEARCH AND EDUCATION)
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Dr.Trilochan Mohapatra

Dr. K. Alagusundaram
Dr. S.K. Chaudhari

Dr. P.K. Chakrabarty
Dr. P.P. Biswas

Dr. Krishan K. Sharma
Shri B.S.Phogat

Shri D.D.K.Sharma
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DESIGNATION

Secretary (DARE) &DG (ICAR)

Deputy Director General (NRM), ICAR

Assistant Director General (SWM),
ICAR

Assistant Director General (PP&B),
ICAR

Principal Scientist (Soils), ICAR
Principal Scientist, IAR, New Delhi
Additional Plant Protection Advisor

Secretary, Central Board of Insecticides
& Registration Committee

MINISTRY OF AGRICULTURE AND FARMERS WELFARE

(DEPARTMENT OF AGRICULTURE, COOPERATION AND FARMERS WELFARE)

Shri Shobhana Pattanayak

2. Shri Ashwani Kumar

Secretary
Joint Secretary

MINISTRY OF CHEMICALS & FERTILIZERS

(DEPARTMENT OF CHEMICALS & PETROCHEMICALS)

1. Shri Rajeev Kapoor

Shri Samir Kumar Biswas
) Dr. Jitendra Kumar
4. Shri S.P.Mohanty

Secretary (Department of Chemicals
& Petrochemicals)

Joint Secretary (Chemicals)
Director (IPFT)
Chairman & Managing Director (HIL)

MINISTRY OF CHEMICALS & FERTILIZERS

(DEPARTMENT OF FERTILIZERS)

1. Shri Dharam Pal

Addl.Secretary



2.

At the outset, the Chairperson welcomed the Members to the Sitting of the

Standing Committee. Then, the Committee took up the following draft Reports for

consideration and adoption:

(i)

*(ii)
*iii)
*(iv)

*4.

*5.

*6.

Draft Report on the Subject "Comprehensive Agriculture Research based on
Geographical Conditions and Impact of Climatic Changes to ensure Food
Security in the Country" pertaining to the Ministry of Agriculture and Farmers

Welfare (Department of Agricultural Research and Education) (English Version);

XXX XXX XXX XXX XXX XXX
XXX XXX XXX XXX XXX XXX
XXX XXX XXX XXX XXX XXX

After some deliberations, the Committee adopted the draft Reports without any
amendments and authorized the Chairperson to finalise the Reports and present

the same to Parliament.

[WITNESSES WERE USHERED IN]

XXX XXX XXX XXX XXX XXX
XXX XXX XXX XXX XXX XXX
XXX XXX XXX XXX XXX XXX

A verbatim record of the proceedings has been kept separately.
The Committee then adjourned.

* Matter not related to this report.
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	LOK SABHA SECRETARIAT 
	NEW DELHI 
	STANDING COMMITTEE ON AGRICULTURE 
	(SIXTEENTH LOK SABHA) 
	NEW DELHI 
	COA No.  

	AUGMENTATION OF WATER RESOURCES IN THE COUNTRY 
	  
	20. The Committee note that Prime Minister Krishi Sinchayi Yojana (PMKSY) has been launched by amalgamating ongoing schemes, viz. Accelerated Irrigation Benefit Programme (AIBP) of the Ministry of Water Resources, River Development & Ganga Rejuvenation (MoWR,RD&GR), Integrated Watershed Management Programme (IWMP) of Department of Land Resources (DoLR) and the On Farm Water Management (OFWM) of Department of Agriculture and Cooperation (DAC). The aim of PMKSY is to achieve convergence of investments in irrigation at the field level, expand cultivable area under assured irrigation, improve on-farm water use efficiency to reduce wastage of water, enhance the adoption of precision irrigation and other water saving technologies (More crop per drop), enhance recharge of aquifers and introduce sustainable water conservation practices by exploring the feasibility of reusing treated municipal waste water for peri-urban agriculture and attract greater private investment in precision irrigation system. The scheme will be implemented by Ministries of Agriculture, Water Resources and Rural Development. The Ministry of Rural Development will undertake rain water conservation, construction of farm pond, water harvesting structures, small check dams, contour bunding, etc. The MoWR, RD &GR will undertake various measures for creation of assured irrigation source, construction of diversion canals, field channels, water diversion/lift irrigation, including development of water distribution systems. The Ministry of Agriculture will promote efficient water conveyance and precision water application devices like drips, sprinklers, pivots, rain-guns in the farm “(Jal Sinchan)”, construction of micro-irrigation structures to supplement source creation activities, extension activities for promotion of scientific moisture conservation and agronomic measures.  
	 The Committee have also been informed that PMKSY envisage decentralized 'State level planning and projectised execution’ structure that allow States to draw up their own irrigation development plans based on District Irrigation Plan (DIP) and State Irrigation Plan (SIP). It aims to act as convergence platform for all water sector activities including drinking water & sanitation, MGNREGA, application of science & technology, etc. through comprehensive plan. State Level Sanctioning Committee (SLSC) chaired by the Chief Secretary of the State will be vested with the authority to oversee its implementation and sanction projects.The programme is being supervised and monitored at Central level by an Inter-Ministerial National Steering Committee (NSC) constituted under the Chairmanship of Prime Minister with Union Ministers from concerned Ministries. A National Executive Committee (NEC) constituted under the Chairmanship of Vice Chairman, NITI Aayog is overseeing programme implementation, allocation of resources, inter-ministerial coordination, monitoring & performance assessment, addressing administrative issues, etc.  
	 The Committee have also been informed by the Ministry of Water Resources, River Development and Ganga Rejuvenation that they have included various components such as Minor Irrigation scheme below 2000 Hectare, repair, renovation and restoration of water bodies, command area development and water management, use of recycle water and ground water schemes proposed by the State Governments under PMKSY for development of irrigation facilities in the Country. The Committee have been assured that State Governments have been given full autonomy to plan schemes for irrigation facilities in their States under PMKSY and the Government is Committed to fund the projects as per funding pattern.  
	 The Committee are of view that convergence of scheme as envisaged in PMKSY will go a long way to optimize utilization of funds for irrigation development schemes. However, the Government is required to allocate sufficient funds to Ministries involved for execution of schemes within stipulated time. The Committee, therefore, recommends the Government to make adequate allocation of funds for implementation of projects under the scheme.  The State Governments should also be provided support for adequate technical support for planning of District irrigation plan and State irrigation plan and execution of projects under the scheme. The Committee, therefore, recommend the Government to constitute a technical support team to assist at the Central Level to assist the State Government in planning and implementation of projects under the PMKSY. The Committee also desire the Government to take steps for demarcation of beneficiary at District and Block level. The Committee would also like to be apprised about the steps taken in this regard within three months of presentation of scheme.   
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