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Drip Irrigation for Horticultural
Crop Production

— Sumit Deswal and Manender Singh
Department of Horticulture
CCS Haryana Agricultural University, Hisar

Irrigation's most basic function is to provide water
where and when it is needed. Irrigation is not provided
directly to plants, but to the root zone of the soil. The root
zone functions as a reservoir and is highly dependent on
plant type, soil type, soil compaction and other factors.
Precise and regulated application of irrigation water and
plant nutrients at low pressure and frequent intervals
through drippers/emitters directly into the root zone of the
plant with the help of a close network of pipes is known as
drip irrigation system. Drip irrigation is one of the advanced
methods of irrigation by which only required amount of
water can be supplied to root zone. It is a very efficient
method of applying water and nutrients to crops. Thus, an
optimum soil-water-air proportion can be maintained for a
good growth, yield and quality of plant and fruit of
vegetables. Inearly 1940's, drip irrigation was initiated by an
Israeli engineer Syncha Blass to apply water in small
quantities - drop by drop. Drip irrigation is gaining popularity
due to the diminishing water resources. It's highly useful for
vegetables such as; tomato, pepper, cucumber, okra,
garden pea, cauliflower, cabbage, and also other
horticultural crops. The horticultural crops suitable for drip
irrigation are givenin Table 1.

In this method, water is dripped on to the soil at a very
low rate (2-20 liters/hour) from ma system of small
diameter plastic pipes fixed with outlets called emitters or
drippers. Water is applied close to the plants so that only
part of the soil in which the roots grow is drenched. This will
allow the watering to be restricted close to the consumptive
use of the plants. The application of water in drip irrigation is
more frequent (every 1-4 days) than with other methods.
This provides a favourable moisture level in the soil in which
plants can flourish. For the successful production of drip
irrigation system, it is necessary to design the layout of the
system technically feasible and economically viable. In
designing of the system, the parameters regarding the agro-
climatic conditions like soil, water, and climate should be
considered for accurate monitoring of drip irrigation system
as and when required. Crop yields can be increased through
improved water and fertility management and reduced
disease and weed pressure. When drip irrigation is used
with polyethylene mulch, yields canincrease even further. In
vegetable crops, a surface method of drip irrigation is used
asitcan berolled back whenirrigation is not required.

Table 1: Horticultural Crops Suitable for Drip Irrigation
System
Orchardcrops  Grapes, banana, pomegranate, orange, citrus,
mango, lemon, custard apple, sapota, guava,
pineapple, coconut, cashewnut, papaya, aonla,
litchi, watermelon, muskmelon, etc.

Vegetables Tomato, chilly, capsicum, cabbage, cauliflower,
onion, okra, brinjal, bitter gourd, ridge gourd,
cucumber, peas, spinach, pumpkin, etc.

Cashcrops Sugarcane, cotton, arecanut, strawberry, etc.

Flowers Rose, carnation, gerbera, anthurium, orchids,
jasmine, dahilia, marigold, etc.

Plantation Tea, rubber, coffee, coconut, etc.

Spices Turmeric, cloves, mint, etc.

Qil seed Sunflower, oil palm, groundnut, etc.

Forestcrops Teakwood, bamboo, etc.

Advantages of drip irrigation

1 Lower-volume water sources can be used because
trickle irrigation may require less than half of the water
needed for sprinkler irrigation.

I Lower operating pressures mean reduced energy
costs for pumping.

1 High levels of water-use efficiency are achieved
because plants can be supplied with more precise
amount of water.

1 Disease pressure may be less because plant foliage
remains dry.

1 Labour and operating costs are generally less and
extensive automation is possible.

1 Water applications are made directly to the plant root
zone. No applications are made between rows or other
non-productive areas, resulting in better weed control
and significant water savings.

1 Field operations, such as harvesting, can continue during
irrigation because the areas between rows remain dry.

1 Fertilizers can be applied efficiently.

1 Irrigation can be done under a wide range of field
conditions.

1 Compared to sprinkler irrigation, soil erosion and
nutrient leaching can be reduced.

Response of Different Crops to Drip Irrigation System

Crops Water saving (%) Increase in yield (%)
Banana 45 52
Cauliflower 68 70
Chilly 68 28
Cucumber 56 48
Grapes 48 23
Sugarcane 45 45
Sweetlime 50 99
Tomato 61 50
Watermelon 42 60
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Disadvantages and limitations of drip irrigation

O Initial investment costs per acre may be higher than
those of other irrigation options.

O Management requirements are somewhat higher.
Delaying critical operation decisions may cause
irreversible crop damage.

O  Frost protection is not possible with drip systems; if it
is needed, sprinkler systems are necessary.

O Rodent, insect and human damage to drip lines are
potential sources of leaks.

O  Water filtration is necessary to prevent clogging of the
small emitter holes.

O  Compared to sprinkler irrigation, water distribution in
the soil is restricted.

Because vegetables are usually planted in rows, drip
tape with pre-punched emitter holes is used to wet a
continuous strip along the row. Most vegetables are grown for
only one season, so thin-walled disposable tape (8 to 10 mil
thick) is generally used for only one season. Less emphasis is
placed on buried mainlines and sub-mainlines to allow the
system to be dismantled and moved from season to season.
Costs may be high, so you should develop a functional system
that allows for maximum production with minimal costs. You
may purchase an entire system from a drip irrigation dealer or
adapt your own components. Proper system design will help
you avoid problems later. Irrigation water may come from
wells, ponds, lakes, rivers, streams or municipal water
suppliers. Groundwater is fairly clean and may only require a
screen or disk filter to remove particles that can clog emitters.
However, a water quality test should be conducted to check for
precipitates or other contaminants before a drip system is
installed.

Major components of drip irrigation system

The drip irrigation system consists of a network of
pipes with a suitable emitting device. These benefits are only
possible when a drip irrigation system is properly designed,
managed and maintained. Irrigation system design is
complex and is beyond the scope of this publication. You
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should consult with a qualified agricultural engineer or
irrigation equipment dealer to design your drip irrigation
system. However, by understanding the various design
factors, you can help ensure that your drip irrigation system
is properly designed and operated. A large typical drip
irrigation system is presented in Figure 1.

The pump front unit takes water from the source and
provides the right pressure for delivery into the pipe system.

The control head consists of valves to control the
discharge and pressure in the entire system. It may also
have filters to clear the water.

Filtration system : Some control head units contain a
fertilizer or nutrient tank to clean the water. Common types
of the filter include screen filters and graded sand filters
which remove fine material suspended in the water.

Fertilizer tank/venturi slowly add a measured dose of
fertilizer into the water during irrigation. This is one of the
major advantages of drip irrigation over other methods.

Mainlines, submains and laterals supply water from the
control head into the fields. They are usually made from PVC
or polyethylene hose and should be buried below ground
because they easily degrade when exposed to direct solar
radiation. Lateral pipes are usually 13-32 mm diameter.

Emitters or drippers are devices used to control the
discharge of water from the lateral to the plants. They are
usually spaced more than 1 metre apart with one or more
emitters used for a single plant such as atree. For row crops,
more closely spaced emitters may be used to wet a strip of
soil. Many different emitter designs have been produced in
recent years. The basis of design is to produce an emitter
which will provide a specified constant discharge which
does not vary much with pressure changes and does not
block easily.

Fertigation : Fertigation is a method of fertilizer
application in which fertilizer is incorporated within the
irrigation water by the drip system. In this system, fertilizer
solution is distributed evenly in irrigation. The availability of
nutrients is very high therefore the efficiency is more. In this
method, liquid fertilizer, as well as water soluble fertilizers, are
used. By this method, fertilizer use efficiency is increased
from 8010 90 percent.

Most plant nutrients can be applied through irrigation
systems. Nitrogen is the most commonly used plant nutrient.
Naturally occurring nitrogen (N,) is a diatomic molecule which
makes up approximately 80% of the earth's atmosphere. Most
plants cannot directly consume diatomic nitrogen, therefore
nitrogen must be contained as a component of other chemical
substances which plants can consume. Commonly
anhydrous ammonia, ammonium nitrate, and urea are used
as bioavailable sources of nitrogen. Other nutrients needed by
plants include phosphorus and potassium. Like nitrogen,
plants require these substances to live but they must be

contd. on page 32
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Peri-urhan Agriculture in Haryana
: Need, Strategies and Challenges

— Rajesh Lather, Vandna and Gurnam Singh
Krishi Vigyan Kendra, Panchkula
CCS Haryana Agricultural University, Hisar

Peri-urban Agriculture may also be known as peri-
urban farming or gardening. It is a practice of doing
agriculture in or around a town or city indicating areas along
the urban-rural continuum. The fruit, vegetable, aromatic
and medicinal herbs, ornamental plants, beekeeping, dairy
and fishery production may easily be carried out in the
adjoining areas of National Capital and State Capital regions
especially in response to the daily demand of consumers
within cities like Chandigarh, Panchkula, Delhi, Faridabad,
Gurugram, etc. Often the more perishable and relatively
high-valued products and by-products are favoured. The
importance of peri-urban agriculture is increasingly being
recognized by international organizations like UN-Habitat
and FAO (World Food and Agriculture Organization) due to
contributions of peri-urban agriculture to urban food
security and nutrition.

Need and importance : The rapid urbanization in the
past years in Haryana and increasing population with
exponential rate resulted into the decreased cultivable land.
The demand for fresh vegetables, fruits, aromatic and
medicinal herbs, ornamental plants and milk products is
constantly increasing in urban areas and peri-urban
agriculture can fulfill this demand ensuring food security and
can contribute to price stabilization through the
development of important local food production centres of
the diversified food system. This will prevent the conversion
of agricultural land near urban areas into cities and towns.
Degraded open spaces and vacant land adjacent to the cities
are often used as informal waste dumpsites and are a
source of health problems. Peri-urban agriculture
contributes to disaster risk reduction and adaptation to
climate change by reducing runoff, keeping flood plains free
from construction, reducing urban temperatures, capturing
dust and carbon dioxide. Growing fresh food close to
consumers reduces energy spent in transport, cooling,
processing and packaging. This will reduce the burden on
transport and help in reducing greenhouse gas emissions
from cold storage by increasing carbon sequestration. Peri-
urban agriculture may be an integral part of the urban
ecological system and can play an important role in the
urban environmental management system. For most of the
cities, the disposal of wastes has become a serious
problem. The urban waste may be used as compost and
sewerage water after treatment as irrigation for this peri-
urban agriculture, which otherwise increasing air and water
pollution in densely populated cities. This will also help in
creating attractive employment option for poor urban
residents and slum dwellers as labourers. In addition,
compost-making initiatives create employment and provide

income for the urban poor. Next to food security, peri-urban
agriculture contributes to local economic development,
poverty alleviation and social inclusion of the urban poor
and womenin particular.

Economic impacts : Growing food reduces the load
on food import and saves household expenditures on food
and poor people in these cities generally spend a substantial
part of their income on food. Beside this, peri-urban
agriculture stimulates the development of related micro-
enterprises, the production of necessary agricultural inputs
and the processing, packaging and marketing of outputs.
Special attention is needed for the strengthening of the
linkages between various types of enterprises in clusters or
chains. The municipality and urban authority can play a
crucial role in stimulating micro-enterprise development
related to peri-urban agriculture like providing marketplaces
for peri-urban growers, etc.

Social impacts: Peri-urban agriculture may function
as an important strategy for poverty alleviation and social
integration particularly, among the groups such as orphans,
disabled people, women, recentimmigrants without jobs, or
elderly people, with the aim to integrate them more strongly
into the urban network and to provide them with a decent
livelihood so that they may feel enriched by the possibility of
working constructively.

Challenges : There are chances of competition for
resources with other urban sectors, aspects of agriculture
that may be unpleasant for city dwellers and quality of inputs
must be monitored. Wise resource allocation is a
quintessential struggle for agriculture, and is especially
greater for peri-urban agriculture than rural agriculture due
to its proximity to greater number of people and to existing
stresses on the urban environment. Peri-urban agriculture
uses land, water, labour and energy that might be used by
other urban economic sectors.
| Some aspects arisen due to peri -urban agriculture

may be unpleasant for urban residents, including

smells, pollution and disease.

| If dairy is promoted in proximity of cities, the
management of animal waste can be challenging,
since manure may contain chemicals and heavy
metals unsuitable for use as fertilizer and may even
be hazardous.

| Pathogens may be harmful from live animals in close
proximity to dense human populations.

I Sewerage water, if not treated properly before
application, this wastewater can contaminate crops
or surrounding vegetation with pathogens that make
them unsafe for human consumption. This is a food
safety concern.

I The disposal of manure is a concern as well, since
manure from industrial livestock systems may
contain levels of chemicals such as nitrogen,
phosphorus and heavy metals which characterize it
as a solid waste when used in excess. This is not only

contd. on page 32
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Giloy : Role of Herbs in

Feeding Poultry
= Swati Ruhil, Vikas Khichar’ and Vijayata Choudhary’

Department of Veterinary Gynaecology
Lala Lajpat Rai Univ. of Vety. & Animal Sciences, Hisar

Poultry farming plays an important role in improving
the socio-economic status of the rural people who largely
depend on the mixed farming system. Among the various
feed additives, antibiotics and chemotherapeutic drugs are
most frequently used as performance enhancer for
inhibition of pathogenic bacteria, hence, improving the
health and production of poultry. But now, it has been proved
that antibiotics have residual effects, their prolonged use
has developed resistant strains of bacteria. Hence,
phytogenic feed additives came into the focus as non-
antibiotic growth promoters. They have wider spectrum of
action, no problem of developing resistant strains, they
balance the gut flora and stimulate the feed intake,
moreover, they are safe and environment friendly.
Phytogenic feed additives may be used either as herbs,
spices, essential oils or in the form of oleoresins. Different
herbs can be incorporated in the poultry feed like bael, geloy,
neem, aloe, ginger, asparagus, garlic, tulsi, pepper,
cinnamon essential oil, etc. Geloy (Tinospora cordifolia) is
the most exploited plant in pharmaceuticals. Itis also known
as gulvel, guduchi, geloi, gulancha and extensively used in
ayurvedic preparations. It possesses multiple ethnomedicinal,
pharmacological and medicinal activities. It is a popular
herbal remedy in India, south-east Asia and other parts of
the world. Giloy possesses various medicinal properties
which are elaborated as below :

Anti-stress property : In pouliry, heat stress is a major
stress during hot summer months when the body heat load
exceeds its dissipation. When temperature exceeds 30°C
there is reduction in feed intake, reduced feed conversion
efficiency. Birds start panting leading to acid base
imbalance and respiratory alkalosis due to bicarbonate
deficiency. It also causes oxidative stress by realizing
reactive oxygen species more than threshold level. Addition
of dried geloy stem powder in diet @ 0.1% of growing
broilers improves the growth rate, feed utilisation efficiency
during extreme summer months.

Hepatoprotective property : Stem and roots of geloy
have found to be rich in hepatoprotective agents like
tinosporine and tinosponone which improves the growth

?Government Veterinary Hospital, Dhab Dhani, Bhiwani, Harayana
*Dept. of Vety. Parasitology, College of Vety. and Ani. Scs., RAJUVAS,
Bikaner (Rajasthan)

rate and performance index of poultry. Commercial herbal
preparation containing 7. cordifolia is available as LIVOMYN
by Charak Pharmaceuticals which can be used for
hepatoprotectionin poultry.

Anti oxidant property : 7. cordifolia has an antioxidant
and free radical scavenging activity. Stem extract of T
cordifolia has high amount of phenol, flavonoids, alkaloids
and tannin which stimulates GSH and vitamin C.

Antibacterial activity : T cordifolia is effective against
Salmonella typhi, Pseudomonas aeruginosa, Proteus
mirabili, E. coli and Staphylococcus aureus. When cow urine
ark and T. cordifolia are used together in combination they
have much better antibacterial effect against E. coli in
broilers due to presence of certain alkaloids and resin. Cow
urine ark @ 1 ml/broiler/day and T. cordifolia @ 0.59/100g
feed.

Immunomodulatory : T. cordifolia reduces and
prevents the infectious diseases like flu, bacterial, viral
infections, hepatitis and skin infections, etc. by multiple
immunomodulatory actions like histamine release,
immunoglobulin production, proliferation of lymphocytes,
promotion of phagocytosis.

Effects on production : Inclusion of bael and geloy @
1% as feed additives to broiler ration for six weeks resulted
in increase in body weight gain, performance index and
growthrate.

Commercial Preparation
O  Geriforte (herbal powder of T. cordifolia) by Dabur Itd.

O Immu Plus R. has combination of four herbs :
T.cordifolia, Withonia somnifera, Ocimum sanctum,
and Emblica officinalis.

Herbs can be adopted as a new class of feed additives.
They may provide a good alternative to replace the antibiotic
growth promoters. But herbs are difficult to standardise due
to their complex composition as well as the composition of
plants may vary depending on the location, soil type,
weather conditions, season during which the plantis grown,
harvesting procedure and storage conditions. Moreover, our
knowledge is still limited regarding the mechanism of
actions of herbs. So, further research and development is
required in this field to explain the efficacy and mode of
action for each type and dose of active compound, as well
asits possible interactions with other feed ingredients.
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from page 30 ..

a concern in urban and peri-urban areas, but also
faces rural farms as well.

1 The main challenge to the viability of both urban and
peri-urban agriculture is land availability due to
changing land rights, uses and values. High
population densities lead to competition and conflicts
over land and natural resources as land is converted
from agricultural to residential and business uses.
Strategies : Urban policy makers and authorities can

substantially contribute to the development of safe and
sustainable peri-urban agriculture by creating a conducive
policy environment and formal acceptance of peri-urban
agriculture as an urban land use by integration of peri-urban
agriculture in urban land use planning and zonification.
Secondly, there should be provision of training and
extension services to peri-urban producers, strengthening
& supporting farmer organizations, development of
adequate technologies for peri-urban agriculture, enhancing
access to water inputs and basic infrastructure, enhancing
access of urban farmers to credit and finance, facilitate
(direct)marketing, supporting micro-enterprise
development. Thirdly, by taking measures that
prevent/reduce health and environmental risks associated
with peri-urban agriculture. Improved coordination between
health, agriculture and environmental departments,
farmers' education on the management of health and
environmental risks and training of food vendors and
consumers.

from page 29 ..
contained in other chemical substances such as
monoammonium phosphate or diammonium phosphate to
serve as bioavailable nutrients. A common source of
potassium is muriate of potash which is chemically
potassium chloride. A soil fertility analysis is used to
determine which of the more stable nutrients should be used.
Nutrients and water are supplied near the active root zone
through fertigation which results in greater absorption by the
crops. As water and fertilizer are supplied evenly to all the
crops through fertigation there is a possibility for getting 25-
50 percent higher yield. Fertilizer use efficiency through
fertigation ranges between 80-90 percent, which helps to
save a minimum of 25 percent of nutrients. By this way, along
with less amount of water and saving of fertilizer, time, labour
and energy useis also reduced substantially.
Profitability of drip irrigation system

The initial investment in drip irrigation system mainly
depends upon the spacing of crops. The drip irrigation
technology has been found quite beneficial in several
respects. It has provided higher yields per acre to the
besides savings in the total cost of cultivation per acre. It
also produced much higher benefit-cost ratios. There has
been a considerable saving in labour cost in the application
of irrigation water in the case of drip irrigation technology
besides facilitating fertigation.
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