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Rain Water Management in Dryland Areas
[S.K. Sharma, Sube Singh' and Naveen Kumar
Department of Agronomy

CCS Haryana Agricultural University, Hisar

In dryland agriculture, water is the most limiting
resource. Every drop of it should be conserved and
used judiciously. In normal to above normal rainfall
years, the substantial quantity of rain water is lost
as runoff which can be used to recharge the ground
water reservoir. The excess flow could be saved by
diverting it into basins, pits, furrows, dugouts,
ponds, recharge wells and tanks. In recent years,
water conservation, harvesting and recycling in situ
has become quite important due to poor pay off
from large dams and other associated problems.
Recently, a separate Jal Shakti Mantralaya has
been set up by the Central Government. The
programme on Jal Shakti Abhiyan has also been
launched by the Government in more than 250
districts of the Country. The main aim of this
Abhiyan is to create awareness about the
importance of water conservation among the
people. On the other hand, rain water management
plays an important role under dryland conditions.
Some of the common practices for efficient rain
water management increasingly becoming
importantin dryland areas are as follows :

In situ Rain Water Conservation

It is the most efficient and cheapest approach
for rainwater management. Traditionally bunding at
specific intervals is done for water conservation
systems. Contour bunding for medium textured soil
having <600 mm rain and graded bunds with a
slope of 0.1 to 0.5 per cent for heavy textured soils
with more than 600 mm rain were recommended.
For slopes, greater than 6 per cent, bench terracing
should be adopted. The practices like repair of
bunds, integration of bunds with vegetative
barriers, land treatments and cultural manipulations
of the inter bunded or inter terraced areas, soil
surface and profile modifications in terms of land
shaping, tillage across the slope and ridge furrow
configuration should be practiced for obtaining
higher and uniform soil moisture conservation in
the soil profile.

Inter-plot Rain Water Harvesting

In the low rainfall situations it would be more

appropriate to cultivate the crops in a part of the
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area. The rest area can be used as donor area
(catchment) for rainwater harvesting for the
cropped area. Inter-plot water harvesting resulted
in about 50 and 60% improvement in pearl millet
and taramira crops respectively, when 50% of the
area was sown under inter-plot rainwater harvesting
system. This method is more feasible and
practicable for arid fruit trees and Agro-forestry
systems because in field crops too much earth work
is involved for shaping of land.
Inter-row Rain Water Harvesting

It is more practical and feasible approach for
harvesting of rainwater for field crops. The
harvested rainwater on inter-row basis (30/60 cm
paired row planting by ridger seeder) has improved
the yield of pearl millet in normal and below normal
rainfall years. It also helps in improving the crop
stand in small seeded crop by mitigating the
adverse crust effects on germination and seedling
burying problems due to rains. In addition, it helps
in safe disposal of excess rainwater in high rainfall
years.
Rain Water Harvesting in Farm Ponds

Under very high and extended rainfall
condition, the runoff could be collected in a suitably
designed farm dugout ponds. For South Western
region 100-150 m® and for Shiwalik foothill region
400-600 m’ have been identified as ideal size for
storing runoff from one hectare area. Recycling of
the stored water holds good promise provided
storage efficiencies of farm ponds is improved. For
arresting seepage losses of water, 5 cm thick
plaster with mixture of pond silt + clay + 0.2 per cent
sodium carbonate has been found quite effective.
In arid conditions, construction of deeper tanks
seems to be a feasible remedy for reduction of
evaporation losses by 20-30 per cent.
Recycling

The harvested water should be recycled at the
earliest either providing a life saving irrigation to
kharif crop during severe droughts or a pre-sowing
irrigation/supplemental irrigation at most critical
stage to rabi crops. For efficient use of stored water
sprinkler irrigation systems in field crops has been
fully established. Establishment of arid horticultural
and Agro-forestry systems with drip method of
irrigation in the dry areas of the state has an
immense potential for the efficient utilization of

limited rain water resource. [
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Importance of Zero Tillage in Agriculture
[DRinu Yadav, Leelawati and Sube Singh'
Department of Microbiology

CCS Haryana Agricultural University, Hisar

The idea of zero tillage was started in early
1940s by Edward Faulkner author of Plowman's
Folly and he is considered as the father of zero
tillage worldwide and in India, this concept was
given by Jethro Tull. Zero tillage is defined as direct
sowing of seeds in the field without any disturbance
to the soil and conventional tillage is the
mechanical disturbance of the soil through plowing,
cultivation or digging. Zero-tillage has been used by
the farmers since ancient time. Thus, it is one of the
major management practices affecting soil physical
parameters. Tilling of soil is used to remove weeds,
shape the soil into rows for crop plants and furrows
for irrigation. Conventional tillage completely
inverts the soil, thus leads to unfavorable effects
like soil compaction, loss of organic matter,
degradation of soil aggregates, death or disruption
of soil microbes and other organisms and soil
erosion where top soils are washed or blown away.
Zero-tillage causes only negligible soil disturbance
and the residues from previous crops remain
largely undisturbed at the soil surface as mulch
thus, zero tillage avoids adverse effects caused by
conventional tillage. Zero-tillage also known as
conservational tillage, no till farming, direct drilling
is an extreme form of minimum tillage. Zero-till
farming encompasses four broad, intertwined
management practices : minimal soil disturbance
(no ploughing and harrowing),maintenance of a
permanent vegetative soil cover, direct sowing and
crop rotation. Zero-tillage farming helps in retaining
the crop residues or other organic amenities on the
soil surface and sowing or fertilizing is done with
minimal soil disturbance.

Advantages

Zero tillage is more effective than conventional
tillage practices if it is performed correctly. Less
tillage of the soil reduces farm labour cost, fuel,
farm machineries cost and cost of irrigation. Zero
tillage can increase yield because of higher water
infiltration and storage capacity and less erosion.
Zero tillage can increase organic matter in the soil,
which is a form of carbon sequestration. Zero tillage
has carbon sequestration potential through storage
of soil organic matter in the soil of crop fields
whereas, when soil is tilled by machinery, the soil
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layers invert, air mixes in and soil microbial activity
dramatically increases over base line levels. Tilling
results in soil organic matter being broken down
much more rapidly and carbon is lost from the soill
into the atmosphere. Zero tillage improves soil
quality, carbon, organic matter, aggregates,
protecting the soil from erosion, evaporation of
water and structural breakdown. A reduction in
tillage passes helps prevent the compaction of soil
and lowers the albedo of crop lands.

No-till farming, often when paired with crop
covering (a technique in which a crop is planted for
the express purpose of soil health), reduces carbon
emissions through greater sequestration of carbon
dioxide by the soil. Over half of the potential carbon
sequestration from farmlands comes from
conservation tillage. Carbon dioxide isn't the only
greenhouse gas reduced by no-till, the release of
nitrous oxide, a very dangerous greenhouse gas is
also reduced through no-till. As more nitrogen is
immobilized in the soil there is a reduced need for
the application of nitrogen rich manure. Zero tillage
helps in controlling noxious weeds, disease
causing organisms and increases the amount and
variety of life in and on the soil, including disease
suppressing organisms. This is the result of
improved cover, reduced traffic and the reduced
chance of destroying ground nesting birds and
animals as plowing destroys all of them.
Furthermore, because the soil is not being
frequently agitated, no-till farming promotes
biodiversity in and around the soil. Organisms like
mycorrhizal fungi, which make commensal (i.e.
benefit both the plant and fungus) associations with
crop roots, and earthworms, which increases the
water retention of the soil, are allowed to flourish
through no-till farming. Beneficial microorganisms
like bacteria, fungi, actinomycetes and azotobacter
can improve the soil organic carbon and
aggregation under zero-tillage.

Our research findings on various microbiological
studies in zero-tilled soils under various crop-
rotations in different districts of Haryana revealed
increased nutrient availability, build up of organic
matter, higher microbial activity and diverse micro-
flora.

Conclusion

Conservation of available resources is the
urgent need as land and energy resources are
limited. Continuous zero tillage, if managed very
divergently, can play a vital role in conservation by
sustaining the soil ecosystem leading enhanced

agriculture productivity. [
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Role of Vermi-compost for
Healthy Soil and Environment

[ Rdkesh Kumar, Vikas and Manoj Kumar Sharma
Department of Soil Science
CCS Haryana Agricultural University, Hisar

Green revolution was attained through
adopting the technologies, such as countless use
of synthetic chemicals like fertilizers and
pesticides, adoption of nutrient responsive, high-
yielding varieties of crops, greater exploitation of
irrigation potentials, etc. These technologies had
boosted the production output in most cases.
However, continuous use of these inputs
indiscriminately now leads to decline in production
and productivity of various crops as well as
deterioration of soil health and environments.
There is no doubt that in India, where on one side
pollution is increasing day by day due to
accumulation of organic waste and on the other
side there is a great shortage of organic manure.
Bio-wastes could be recycled by adopting simple
and suitable techniques in compost making and
preparing enriched manure. These improved
technologies not only reduce the quantity but also
improve the quality of compost with better plant
nutrients. Vermi-compost could be used as an
excellent soil amendment for main fields. Role of
vermi-compost in nourishing agricultural crops has
attracted the attention of researchers throughout
the world. Itis an effective way to convert waste into
useful manure to help improving soil health and
environment. Because the earthworms' casting is
nutritive organic manure rich in humus, NPK,
micro-nutrients, beneficial microbes, antibiotics,
enzymes, growth hormones, etc. Accumulation and
putrefaction of various wastes may cause several
adverse effects on environment and living
organisms including human health. Preparation of
vermi-compost (organic manure) from various
organic wastes will save our environment.

Whatis Vermi-compost?

It is the end-product of the breakdown of
organic matter and waste products by using some
species of earthworm in a controlled environment.
It is a nutrient-rich, natural fertilizer and soil
conditioner. Vermi-compost is also called as “"worm
compost’, vermicast, worm castings, worm humus
or worm manure. The process of producing vermi-
compost is called ‘vermi-composting'. Vermi-
composting is a promising method of transforming
unwanted and virtually unlimited supplies of
organic wastes into usable substrates. In this
process, the digestive tracts of certain earthworm
species (e.g., Eisenia fetida) are used to stabilize
organic wastes. The final product is an odorless

peatlike substance, which has good structure,
moisture-holding capacity, relatively large amounts
of available nutrients and microbial metabolites that
may act as plant growth regulators. Vermi-
composting is an environmentally and
economically friendly process to decompose
organic waste.

Vermi-compost has following properties and

benefits :

(a) There are beneficial microbes that also break
down the organic materials in vermi-
composting. As the organisms decompose the
material, they change its chemical makeup and
secretions in the worm's intestinal tract add
concentrated nutrients.

(b) The cooperation between the worms and
microbes produce humic acid and plant growth
hormones. The humic acid binds to minerals
and nutrients in the soil. It protects them from
being degraded by the UV rays and/or washed
out of the soil. The acid “holds” them in the soil
in a form which can readily be absorbed by the
plants. And lastly, the plant growth hormones
cause earlier germination, larger crop yields
and much deeperroot development.

(c) Vermi-compost may have up to a 1,000 times
higher microbial population than regular, pile
compost. Compost piles break down materials
using bacteria that thrive in high temperatures.
These high temperatures kill off some of the
microbes. But with vermi-compost, waste is
broken down aerobically at moderate
temperatures. This permits a much wider
spectrum of micro-organisms to develop in the
final product.

(d) Vermi-compost additions have been shown to
help increase a plant's resistance to disease.
The theory is that the high microbial content of
vermi-compost increases microbial competition
for the nutrients in the soil makes it harder for
the harmful microbes to survive, i.e., the soil's
health improves. The earthworms' castings
also have pestrepellent attributes.

(e) It can be produced in 1/3 of the time taken in
regular compost preparation.

(f) Application of vermi-compost as organic
manure in soil builts-up organic carbon,
improves nutrient status, enhances cation
exchange capacity, microbial activities,
microbial biomass carbon and enzymatic
activities.

(g) It also improves soil structure, soil aggregation
and water retention capacity.

(h) Application of vermi-compost shows better
result in comparison to chemical fertilizers in
terms of soil physical and chemical properties

as well as productivity of soil. [
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