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Water Management for Agricultural

Development and Food Security
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Water is key to food security. Crops and livestock
need water to grow. Agriculture requires large quantity of
water for irrigation and other production processes. While
feeding the world and producing a diverse range of non-food
crops such as cotton, rubber and industrial oils in an
increasingly productive way, agriculture also confirmed its
position as the biggest user of water on the globe. Irrigation
now claims close to 70% of all freshwater appropriated for
human use.

In 1948, the Universal Declaration of Human Rights
affirmed the right of everyone to adequate food. However,
access to adequate food in the rural areas of many
developing countries depends heavily on access to natural
resources, including water, that are necessary to produce
food. The UN General Assembly declared access to clean
drinking water and sanitation as a human right on July 28,
2010. Butthe right to water in the context of the right to food is
a complex question. While drinking and cooking water would
be protected. Water for food production would probably not be
covered underthe minimum needs inarid areas.

Food Security
The World Food Summit of 1996 defined food security

as existing when all people, at all times, have physical, social

and economic access to sufficient, safe and nutritious food to
meet dietary needs for a productive and healthy life.

Important Facts :

1 The world population is predicted to grow from 7
billion in 2018 to 8.3 billion in 2030 and to 9.1 billion
in 2050. By 2030, food demand is predicted to
increase by 50% (70% by 2050). The main challenge
facing the agricultural sector is not so much growing
70% more food in 40 years, but making 70% more
food available in the plate.

1 Roughly 30% of the food produced worldwide (about
1.3 billion tons) is lost or wasted every year, which
means that the water used to produce it is also
wasted. Agricultural products move along extensive
value chains and pass through farmers, transporters,
store keepers, food processors, shopkeepers and
consumers as ittravels from field to fork.

1 Producing onekilo of rice, for example, requires about
3,500 litres of water, one kilo of beef some 15,000
litres, and a cup of coffee about 140 litres. This
dietary shift is the greatest impact on water
consumption overthe past 30 years.

'SRF, Subhash Chandra Foundation Project (IDV), KVK, Sadalpur
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1 In 2008, the surge of food prices has driven 110
million people into poverty and added 44 million more
to the undernourished. Nine hundred and twenty-five
million people go hungry because they cannot afford
to pay for it. In developing countries, rising food
prices form a major threat to food security,
particularly because people spend 50-80% of their
income on food.

1 Indeveloping countries, 43 percent of the farmers are
women. Female farmers are considered as efficient
as men; however, they do not perform as well
because they do not have access to the same inputs,
services and productive resources —including water.

1 The way that water is managed in agriculture has
caused wide-scale changes in eco-systems and
undermined the provision of a wide range of eco-
system services. The external cost of the damage to
people and eco-systems, and clean-up processes,
from the agricultural sector is significant. In the United
States of America, for instance, the estimated cost is
US$9-20 billion per year.

1 Agriculture contributes to climate change through its
share of greenhouse gases emissions, which in turn
affects the planet's water cycle, adding another layer
of uncertainties and risks to food production. It is
predicted that South Asia and Southern Africa will be
the most vulnerable regions to climate change-related
food shortages by 2030.

What can be done
In order to achieve a global food and nutritional

security, commitments and investments are needed
A. To produce more nutritious food with less water :
1. Innovative technologies are required to ensure a
greener and more sustainable food production
They are needed to improve crop yields
implement efficientirrigation strategies
reuse of drainage water and use of water resources of
marginal quality
produce smarter ways to use fertilizer and water
improve crop protection
reduce post-harvestlosses
Create more sustainable livestock and marine
production.
. To focus on human capacities and institutional
framework : Agricultural development in the least
developing countries lies mainly in the hands of small
holders, a large majority of whom are women. Therefore,
new institutional arrangements are needed that centralize
the responsibility for water regulation, yet decentralize water
management responsibility and increase user ownership
and participation.

C. To improve the value chain : From production, post-

harvest handling, processing, retailing, consumption to

distribution and trade, efficient water and food recycling
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strategies can be addressed. It can help secure
environmental water requirements when reuse of treated
water is not culturally acceptable for other uses.

The Challenge

To feed a growing world population, we have no
option but to intensify crop production. But farmers face
unprecedented constraints. In order to grow, agriculture
mustlearnto save.

The Green Revolution led to a quantum leap in food
production and bolstered world food security. In many
countries, however, intensive crop production has depleted
agriculture's natural resource base, jeopardizing future
productivity. In order to meet projected demand over the next
40 years, farmers in the developing world must double food
production, a challenge made even more daunting by the
combined effects of climate change and growing competition
for land, water and energy. Sustainable crop production
intensification aims to produce more from the same area of
land while conserving resources, reducing negative impacts
on the environment and enhancing natural capital and the flow
of eco-system services. It can be achieved by :

1. Farming systems : Sustainable crop production
intensification will be built on farming systems that offer a
range of productivity, socio-economic and environmental
benefits to producers and to society at large. Farmers can
grow more and save natural resources, time and money
with conservation agriculture, which minimizes tillage,
protects the soil surface and sows crops in rotations that
enrich the soil. It helps reduce water needs by 30 percent
and energy costs by up to 60 percent. Trials in southern
Africa saw a six-fold increase in maize yields. Conservation
agriculture practices are a key component of sustainable
intensification, which also require using good seed of high-
yielding adapted varieties, integrated pest management
plant nutrition based on healthy soils, efficient water
management, and the integration of crops, pastures, trees
and livestock. Such systems are knowledge-intensive.
Policies for sustainable crop production intensification
should build capacity through extension approaches, such
as farmer field schools and facilitate local production of
specialized farmtools.

2. Water management : Sustainable intensification
requires smarter, precision technologies for irrigation and
farming practices that use eco-system approaches to
conserve water. Cities and industries are competing
intensely with agriculture for the use of water. Despite its
high productivity, irrigation is under growing pressure to
reduce its environmental impact, including soil salinization
and nitrate contamination of aquifers. Knowledge-based
precision irrigation that provides reliable and flexible water
application, along with deficit irrigation and waste water-
reuse, will be a major platform for sustainable
intensification. Policies will need to eliminate perverse
subsidies that encourage farmers to waste water. In rainfed
areas, climate change threatens millions of small farms.
Increasing rainfed productivity will depend on the use of
improved, drought tolerant varieties and management

practices that save water.

3. Soil health : Agriculture must, literally, return to its
roots by re-discovering the importance of healthy soil,
drawing on natural sources of plant nutrition, and using
mineral fertilizer wisely. Soils rich in biota and organic
matter are the foundation of increased crop productivity. The
best yields are achieved when nutrients come from a mix of
mineral fertilizers and natural sources, such as manure and
nitrogen-fixing crops and trees. Judicious use of mineral
fertilizers saves money and ensures that nutrients reach the
plant and do not pollute air, soil and waterways. Policies to
promote soil health should encourage conservation
agriculture and mixed crop-livestock and agro-forestry
systems that enhance soil fertility. They should remove
incentives that encourage mechanical tillage and the
wasteful use of fertilizers and transfer to farmer's precision
approaches, such as urea deep placement and site specific
nutrient management.

4. Plant protection : Pesticides kill pests, but also
pests' natural enemies and their overuse can harm farmers,
consumers and the environment. The first line of defense is
a healthy agro-eco-system. In well managed farming
systems, crop losses to insects can often be kept to an
acceptable minimum by deploying resistant varieties,
conserving predators and managing crop nutrient levels to
reduce insect reproduction. Recommended measures
against diseases include use of clean planting material, crop
rotations to suppress pathogens and eliminating infected
host plants. Effective weed management entails timely
manual weeding, minimized tillage and the use of surface
residues. When necessary, lower risk synthetic pesticides
should be used for targeted control, in the right quantity and
at the right time. Integrated pest management can be
promoted through farmer field schools, local production of
biocontrol agents, strict pesticide regulations and removal
of pesticide subsidies.

5. Policies and institutions : To encourage small
holders to adopt sustainable crop production intensification,
fundamental changes are needed in agricultural
development policies and institutions. First, farming needs
to be profitable small holders must be able to afford inputs
and be sure of earning a reasonable price for their crops.
Some countries protect income by fixing minimum prices
for commaodities; others are exploring “smart subsidies” on
inputs, targeted to low-income producers. Policymakers
also needto devise incentives for small-scale farmers to use
natural resources wisely — for example, through payments
for environmental services — and reduce the transaction
costs of access to credit, which is urgently needed for
investment. In many countries, regulations are needed to
protect farmers from unscrupulous dealers selling bogus
seed and other inputs. Major investment will be needed to
rebuild research and technology transfer capacity in
developing countries in order to provide farmers with
appropriate technologies and to enhance their skills through
farmerfield schools. [
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Dust Storm :

Causes and Preventive Measure

[Yobesh Kumar, Raj Singh and Anil Kumar
Department of Agricultural Meteorology
CCS Haryana Agricultural University, Hisar

Overthe past few years, rise in the global temperature
has set new records and that is leading to increase in the
number of extreme weather events. India may also witness
anincrease in the severity and frequency of the dust storms
and thunderstorms. Climate gets warmer due to
temperature gradient is going to become very steep. This
steep increase intemperature gradient will lead to two things
— heat waves and dust storms. These events happen
between March to May period mainly in pre-monsoon
period, temperatures are very high around 44-45 degree
Celsius ormore that leads to such activities.

Climate change is leading to a rise in global
temperature. In January, a report by the National
Aeronautics and Space Administration (NASA) of the US
Government, said that the global surface temperature of the
earth in 2017 was the second warmest in the recorded
history since 1880. Due to climate change and global
warming, these types of weather activities (dust storms) are
increasing. Heat waves incidents are also increasing and
temperature records are frequently breaking; it produced
more violent dust storm and thunderstorm over North-West
Indiainthe recent years.

The Indian Meteorological Department officials admit
that the severity of the dust storm was high and it needs to be
studied further to understand the associated trends. Experts
also believe that the severity and frequency of dust storms are
expected to rise in years ahead due to rising global
temperature. “With the rise in global temperature, the soil is
going to become dry. So, the amount of soil that wind can
carryis alsoincreasing. With both the intensity of the wind and
dryness of the soil increasing, the intensity of dust storm is
going to further increase in the future. It may be due to that
climate change is intensifying all extreme weather events.”
Whatis a dust storm?

Dust storm is an ensemble of particle of dust or sand
energetically lifted to great height by a strong and turbulent
wind. A dust stormis a phenomenon commonin hotand dry
climates. Strong winds and loose sand can cause dust
storms to form, where visibility is greatly reduced.

1 Itis mainly occurred in Arid or desert region in North

West India.

1 Dust storm in Eastern part is called as “Kalbaisakhi”
andin North-Western partis called as Aandhi.

1 The wind speed can reach up to 100 km/hr and in
some cases the speed may even exceeds 100 km/hr.

Where is it coming from?

Mainly from Rajasthan, with massive whirlwinds from
Afghanistan and Pakistan entering India (those countries have
been sweltering in record-breaking heat recently, giving rise to

exceptionally strong North-Easterly winds, even forming a

river of brown dust over the Arabian Sea). Strong-anti cyclonic

winds, blowing from Rajasthan, are the reason behind the
worsening air quality in Delhi, Punjab, Haryana, Rajasthan,

Uttarakhand and Western Uttar Pradesh found them in the

midst of a massive dust storm accompanied by rain and

thunder. These storms were powerful enough to kill people,
and destroy homes and infrastructure.

The dust storm has also increased the temperature in
the area. The dust has layered the atmosphere; it is in turn,
restricting the escape of the long wave radiation due to
which itis trapped within the atmosphere, resulting in rising
the nighttemperatures of parts of North-West India.

Cause of dust storm
The main cause of this storm is the strong anti-

cyclonic winds coming from regions in Rajasthan which is
increasing the number of coarse dust particles in the air. The
direction of the wind changed to West and North-West and
then changed again to West and South-West cause dust and
hot air to travel from Rajasthan to Delhi causing these dust
storms.

Rajasthan being majorly a desert, consists of areas that
experience extremely high temperatures. Moisture levels were
also high in the atmosphere and the heat causes the vapourto
rise above and form into clouds. The wind coming in from
Eastern parts of India carried the moisture which further
helped in formation of clouds. The water vapour which is
present in the heavier air, which is at the bottom, gets heated
up, and as it gets less dense, it displaces the air above it and
rises above. Here, due to the drop in temperature, the vapour
condenses and forms clouds.

The difference in air pressure across North India
caused the movement of winds, which flew in at high
speeds, picking up sand and sweeping across Rajasthan.
Preventive measures
1. Ifyou're from North India, you're likely to own a mask

— back from the smoggy winter and summer days.
Masks such as these, which protects you from
particulate matter, should be kept handy. In case you
don't have a mask and find yourself out in the open
during a dust storm, protect what's most important
first: your eyes, nose, ears and mouth. Use whatever
cloth you have to cover your face and avoid inhaling
the dust. Dust can also damage your eyes and it's
important to protect them however you can. This is
why you should carry a pair of glasses or goggles.

2. Find shelter or at least position yourself on the
leeward side (outflow of air). That way, you might be
able to avoid coming into direct contact with a lot of
dust. Hide behind sturdy walls, high intensity winds
have the potential to carry heavy objects.

3. Ifyouare driving when the storm starts, stop at a safe
place and wait for the storm to pass. Dust storms
severely affect visibility which increases the risk of
road accidents. Also, keep windows closed. Air
conditioning instead of fresh air will keep you safe for
achange. (contd. on page 32)
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Agro-Technigques for

Direct Seeding of Basmati Rice
[Salyajeet, Samunder Singh® and S.P. Yadav’
Krishi Vigyan Kendra, Jhajjar

CCS Haryana Agricultural University, Hisar

Mechanization appears to be an important strategy to
maintain productivity of rice-wheat cropping system,
besides reducing the chances of human drudgeries and
cost of cultivation. Mechanization not only saves time, but
also helps in improving the use efficiency of other agro-
inputs. In order to fulfil the requirements for agriculture,
domestic and industrial purpose, the dependency on
groundwater in Eastern Haryana is rapidly increasing. Over
the years there has been used overexploitation of ground
water, which has been used to meet the increasing demand
for water. In large part, this is attributable to the increased
popularity of rice cultivation. Rice consumes more than 50
percent of water used for irrigation. Because of increasing
water scarcity, there is need to develop alternative systems
of rice cultivation that requires less water. Direct seed rice
(D.S.R.) is an innovation to save water, reduce cost, save
time and sustains production in which the rice is grown in
un-puddle and non-saturated soil without ponded water. It
will help in improving soil health and saving of water
resources along with labour and energy. The methodology
of direct seeding of rice is as under.

Type of Soil
Soils of whole rice-wheat growing areas of the state

suitable for direct seeding of basmati rice; however, medium

textured soils are more suitable for direct seeding of rice.

The field should be laser levelled for better germination and

saving of water. It must be treated as pre-requisite.

Sowing Machine
Zero-Till Seed-cum-Fertilizer Drill fitted with inclined

plates and inverted T-type furrow openers should be used

for direct seeding of rice.

Sowing Methods
Direct seeding can be done by adopting any of the

following two methods :

(i)  Drill sowing in vattar field (un-puddle) with delayed
first irrigation : Prepare the field with two-three
ploughings followed by planking. Just after that,
sowing should be done with drill at a depth of 3-5 cm
and planking should be given just after sowing. Firm
contact of seed with soil is important. The field
preparation and sowing operation should be
preferably in the evening hours to avoid moisture
losses.

(ii)  Drill sowing in dry field (un-puddlie) immediately
followed by irrigation : Prepare the field with two-
three ploughings followed by planking . Sowing
should be done with drill at a depth of 2-3 cm.

'Deptt. of Agronomy, CCSHAU, Hisar
’Regional Research Station, Bawal

Planking is not required after sowing. Apply the first
irrigation just after sowing.

Varieties recommended for DSR

Scented/basmati group of rice varieties (Taraori

Basmati, Pusa Basmati 1, Pusa Basmati 1121 and CSR 30)

are suitable for sowing under direct seeding.

Time of sowing
The odptimum time for sowing of rice under direct

seedingis 2" to 3" week of June. The crop should germinate

before onset of monsoon.

Seed rate and treatment
The optimum seed rate is 8 kg per acre. Seed should

be soaked in a solution of recommended fungicide (10g

bavistin/emisan + 1 g streptocycline per 10 kg seed) for 24

hours. After soaking, seed should be dried in shade for 1-2

hours to make it friable for proper seeding with seed-cum-

fertilizer drills.

Weed management
Weed flora of the direct seeded fields is quite different

than the conventional puddle transplant rice due to

difference in moisture status in the soil. The grasses

(Leptochloa, Eragrostis, Dactyloctenium, etc.) other than

Echinochloa crusgalli and E. colonum, along with sedges

like Cyperus rotundus may dominate the field of direct

seeded rice. For broad spectrum weed control, apply the
following herbicides with knapsack sprayer fitted with flat
fannozzle:

(1) Invattar DSR, apply pendimethalin (Stomp 30% EC)
@ 1.3 liter/acre just after sowing in a spray volume of
200 liter water. Spray should be done on moist soil. At
15-25 days after sowing (DAS), apply bispyribac
sodium (Nominee Gold 10% SC) @ 100 ml/acrein a
spray volume of 120 liter water.

(2) In direct seeded rice immediately followed by
irrigation, apply oxadiargy! (Topstar 80% WP) @ 50
g/acre in moist soil after irrigation (0-3 DAS) in a
spray volume of 120 liter water . At 15-25 DAS, apply
bispyribac sodium (Nominee Gold 10% SC) @ 100
mi/acre ina spray volume of 120 liter water.

More than 90 per cent weed control could be
achieved by using aforesaid herbicidal
combinations. However, one manual weeding (easy
in line sown DSR) or spray of 2, 4-D E at 500 g per
acre (against broadleaf weeds) or Sunrice
(Ethoxysulfuron 15% WDG) 50 g per Almix (premix of
metsulfuron+chlorimuron) 8 g per acre (against
broadleaf weeds and sedges ) at 25-30 DAS may be
required at few locations to manage additional weed
infestation, if any (similar to as done in puddle
transplanted rice).

(3)  Stale-bed technique should be adopted for reducing
the load of weeds (including weedy rice, if any) in
direct seeded rice. This will also help in tackling the
problem of infestation of-type rice plants germinated
because of presence of previous season rice seeds in
the field. (contd. on page 32)
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Practical Methods of Heat Detection

in Dairy Cows and Buffaloes

[Swlati Ruhil* and Vikas Khichar
Haryana Pashu Vigyan Kendra, Uchani, Karnal
CCS Haryana Agricultural University, Hisar

Proper heat detection and timed Al are the essentials
for obtaining one calf per year from cows and one calf per
fourteen months from buffaloes. Poor heat detection
decreases the fertility status of the herd. For improving the
reproductive efficiency of herd heat detection aids along
with visual observation should be used to reduce the
incidence of unnoticed estrus because each missed heat
costs 21 days loss in production.

Methods of heat detection

Estrus signs : Signs like swollen vulva, cervico-mucus
vaginal discharge sometimes hanging from vulva to feet,
homosexual behavior occasionally observed in buffaloes,
inappetance, bellowing, increase frequency of urination are
commonly seen in both cows and buffaloes during heat
period. Apart from these buffaloes are the shy breeders they
express estrus signs less intensively than cows.

Bull parading : Parading of teaser or vasectomized bulls in
the shed at least twice during cooler part of the day is the
common practice of heat detection especially in buffaloes.
Bulls may be fitted with marking devices for efficient heat
detection.

Recto-genital palpation : At estrus uterine horns become
coiled, tonic while during diestrus they become flaccid.

Tail painting : Tail head is painted with dyes of different
color. When bull mounts on the animal in estrus dye fades
away.

Use of androgenized cow : Androgenized cow will behave
like @ male. It minimizes the risk of transmitting venereal
diseases in herd. A chin ball device may be fitted on the cow.
Chin ball device : Bull is fitted with chin ball, when the bull
mounts paint is smeared on the back of the estrus animal
which indicates mounting.

Bio stimulation : Commonly used for detection of silent
heat especially in buffaloes. Presence of male will intensify
the estrus signs.

Pressure sensitive devices like KAMAR : They are fitted on
the sacrum of cow. When bull mounts dye is released. Not
good for buffaloes as the habit of wallowing interferes with
heat detection.

Heat watch system : It is a radio telemetric system. When
cow is mounted signal is transmitted to a receiver and
recorded by the computer. A cow is declared to be in heat if
shows three mounting within four hours.

Heat patch with visible color change : A heat patch is
applied on the tail head, after mounting the color of dye
changes.

Use of CCTV camera

Pedometer : They are attached to either neck or leg. Animal

'Government Veterinary Hospital, Dhab Dhani (Bhiwani)

in estrus shows increased activity, a signal is sent by
pedometer which is received and passed on the computer.
They are not popular because of high cost and expense of
replacing the lost one.

Estrus synchronization : It allows easy heat detection and
timed A.l. All synchronized animals will come in heat on
same day. Different protocols can be used like Ov synch, pre
synch, etc. Highly efficient for both cycling and non-cycling
animals. 1

(frompage 30...)

4. As per the advisory, those who are stopping by the
road or parking their vehicles should keep away from
overhead electrical wires, tinned roofs, trees, etc. and
take shelter under only concrete structures. Drivers
are advised to use dippers or parking lights while
driving.

5. Ifyou are asthmatic or have dust allergies, you should
never step outside without your inhalers and medicines.

6. Last but not the least, always carry water. It is
essential to be hydrated when caught in the eye of a
storm. [

(frompage 31...)
Irrigation scheduling

Under vattar DSR, first irrigation may be applied at 7-
15 DAS depending upon weather conditions. The follow up
irrigation should be applied at weekly intervals. Under direct
seeded rice immediately followed by irrigation, subsequent
irrigations should be applied at 4-5 DAS to ensure uniform
germination and avoid seedling mortality. The follow up
irrigation schedule will be similar as in vattar DSR. Care
should be taken that there should be no water stress at two
crucial stagesi.e. panicle initiation and grain filling.
Nutrient management

By applying 30 kg N, 12 kg P,0, and 10 kg zinc
sulphate per acre will meet out the nutritional requirement of
basmati DSR. Apply 25 kg DAP and 10 kg zinc sulphate per
acre as basal application at the time of sowing. Apply 28 kg
urea/acre each at 15 and 50 days after sowing. Deficiency
of certain micronutrients mainly iron may appear in DSR.
For that, spray of 0.5% solution of ferrous sulphate should
be done, which can be repeated at weekly interval as per
need.
Clipping/Chopping

There is no need of chopping in direct seeded basmati
rice which is usually done at 55 DAS in puddle transplanted
basmatirice.
Insect-pest and disease management

Insect-pest and disease management will be similar
to the conventional puddle transplant rice. However,
possibilities of termites and brown spot disease incidence
are more, hence need special attention for their
management options similar to as described for puddle
transplanted rice. The possibilities of foot-rot and bakanae
disease are lessin direct seeded rice. 1

AU o [l G G G
132} | Fe, 2019




FRATUTT Tt Tel 31T Yeh19=1 H
o= g faqmum ¢

U8 [T B: ATD: HIE A ATk q0I it fagmA =

(Bo) % T faqmo X (Fo ) (Fo)
e wHeR Yy 2500/~ 2400/~ 6000/~
IO FeR U8 2400/~ 2300/~ 5800/~
TR her 8 2300/~ 2200/~ 5500/~
IR I 2000/~ 1900/~ 4700/~
3T Y 1200/~ 1100/~ -

fIPh FIqE@ I - 3R 9 H.HL. x 11 F.H. 4000/~
foen s - 3R 18 H.A. x 22 F.t. 4000/~

H.uE.2, - fayafaerea & feml & srar

faamue & &q = 7d W ATs &1

HiF : 01662-255234






