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Climate Change : Effect on Agriculture

# Ankush Sheoran', Ekta Arya’ and Satyawan Arya
Department of GPB, Forage Section
CCS Haryana Agricultural University, Hisar

Over the last decade, scientists have
extensively studied the greenhouse effect, which
holds that the accumulation of carbon dioxide (CO,)
and other greenhouse gases (GHG's) is expected
to produce global warming and other significant
climatic changes over the next century. The
prospective climate change is global warming(with
associated changes in hydrologic regimes and
other climatic variables) induced by the increasing
concentration of radiatively active greenhouse
gases. Climate models project that global surface
air temperatures may increase by 4.0-5.8°C in the
next few decades. These increases in temperature
will probably offset the likely benefits of increasing
atmospheric concentrations of carbon dioxide on
crop plants. Climate change would create new
environmental conditions over space and time and
in the intensity and frequency of weather and
climate processes. Therefore, climate change has
the potential to influence the productivity of
agriculture significantly. Climate variability has also
become a reality in India. The increase in mean
temperature by 0.3-0.6°C per decade since the
1860s across India indicates significant warming
due to climate change. This warming trend is
comparable to global mean increases in
temperature in the past 100 years. It is projected
that rainfall patterns in India would change with the
Western and Central areas witnessing as many as
15 more dry days each year, whereas the Northern
and North-Western areas could have 5 to 10 more
days of rainfall annually. Thus, dry areas are
expected to get drier and wet areas wetter. It is
projected that India's population could reach 1.4
billion by 2025 and may exceed China's in the
2040s.

To meet the demand for food from this
increased population, the country's farmers need to
produce 50% more grain by 2020. The problem has
became acute because urbanization and
industrialization have rapidly dwindled the per
capita availability of arable land from 0.48 ha in
1950 to 0.15 ha by 2000 and is likely to further
reduce to 0.08 ha by 2020. As against the national
average of 40% of the total cropped area being
irrigated, 60% of the total cropped area is still
rainfed and dependent on uncertainties of

'Dept. of Chemistry, Panjab University, Chandigarh
’Dept. of Physics ,Guru Jambheshwar Univ. of Sci. & Tech., Hisar

monsoon. This shows the dependency of Indian
agriculture on climate. Moreover, if certain climate
change scenarios come to pass, agricultural
production in some areas may decrease. How can
productivity be increased while ensuring the
sustainability of agriculture and the environment for
future generations? Decision makers need
information supplied by research to make informed
choices about new agricultural technologies and to
devise and implement policies to enhance food
production and sustainability. There is now a great
concern about decline in soil fertility, change in
water table, rising salinity, resistance to many
pesticides and degradation of irrigation water
quality in north-western India. It is clear that over
time more nutrients have been removed than
added through the fertilizers and the farmers have
to apply more fertilizers to get the same yield, they
were getting with less fertilizers 20-30 years ago.
Climate change will further affect soil conditions.
Changes in temperature and in precipitation
patterns and amount will influence soil water
content, run-off and erosion, salinisation, bio-
diversity, and organic carbon and nitrogen content.
The increase in temperature would also leads to
increased evapotranspiration. There is need to
quantify the specific regional soil-related problems
and that affect the global environmental change will
have on soil fertility and its functioning for crop
growth and production. There are two major crop
growing season in India as for climate point of view.
The summer or kharif crop growing season
(June—September) coincides with South-West
monsoon. The major kharif crops are rice, maize,
sugarcane, cotton, jute, groundnut, soybean and
Bajra etc. Depending on crop duration, kharif crops
can be harvested during the autumn
(October—November) or winter (December—
February) months. The southwest monsoon is
critical to the kharif crop, which accounts for more
than 50% of the food-grain production and 65% of
the oilseeds production in the country. Interannual
monsoon rainfall variability in India leads to large-
scale droughts and floods, resulting in a major
effect on Indian food grain production and on
the economy of the country. The winter or rabi
crop-growing season starts after the summer
monsoon and continues through to the following
spring or early summer. Rainfall occurring at the
end of the monsoon season provides stored soil
moisture and often irrigation water for the rabi crop,
which is shown in the post-monsoon season
(October—November). The summer monsoon
therefore, is responsible for both kharif and rabi

(contd. on page 32)
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Effect of Pesticide Residue in
Foods on Human Health

# Ankush Sheoran', Ekta Arya’ and Sunita Sheoran
Department of Soil Science
CCS Haryana Agricultural University, Hisar

India is home to approximately 16% of the total
world's population, but has just less than 2% of the
total landmass. Rapid population growth, together
with a high emphasis on achieving food grain self-
sufficiency has compelled Indian farmers to resort
to the substantial use of pesticides. The massive
use of pesticides, which are hazardous chemicals
designed to repel or kill rodents, fungi, insects and
“‘weeds” that undermine intensive farming.
Pesticides insure increased food production, a safe
and secure food supply and other secondary
benefits. However, many first-generation
pesticides have been found to be harmful to the
environment. Some of them can persist in soils and
aquatic sediments, bio-concentrate in the tissues of
invertebrates and vertebrates, move up trophic
chains, and affect top predators.

All people are inevitably exposed to pesticides,
via numerous pathways, including household use
of pesticide products, dietary exposure to pesticide
residues and exposure to agricultural drift. The
general population is exposed to the residues of
pesticides including physical and biological
degradation products in air, water and food. Dietary
exposure comes from residues in fruits,
vegetables, and from contaminated meat, fish, rice
and dairy products. Occupational exposure
occurring at all stages of pesticide formulation,
manufacture and application involves exposure to
complex mixtures of different types of chemicals,
active ingredients and by-products present in
technical formulations such as impurities, solvents
and other compounds produced during the storage
procedure. Moreover, although inert ingredients
have no pesticidal activity, they may be biologically
active and sometimes the most toxic component of
a pesticide formulation. Pesticides act selectively
against certain organisms without adversely
affecting others. Absolute selectivity, however, is
difficult to achieve and most pesticides are a toxic
risk also to humans. Pesticides are the most
important method in self-poisoning in the
developing world. Three million cases of pesticide
poisoning, nearly 220,000 fatal, occur world-wide
every year

'Dept. of Chemistry, Panjab University, Chandigarh
’Dept. of Physics ,Guru Jambheshwar Univ. of Sci. & Tech., Hisar

Human exposure to pesticides is assessed by
measuring the levels of pesticides in human
samples such as breast milk, maternal blood and
serum, urine and sometime umbilical cord blood.
Improvements in analytical techniques have made
it possible to detect pesticides and their metabolites
at trace levels in almost all human samples.
Pesticides act mainly by interfering with natural
hormones because of their strong potential to bind
to estrogen or androgen receptors. In particular,
these can bind to and activate various hormone
receptors and then mimic the natural hormone's
action (agonist action). Pesticides may also bind to
these receptors without activating them. This
antagonist action blocks the receptors and inhibits
their action. Finally, these may also interfere with
the synthesis, transport, metabolism and
elimination of hormones, thereby decreasing the
concentration of natural hormones. For example,
thyroid hormone production can be inhibited by
some ten endocrine disruptor pesticides (amitrole,
cyhalothrin, fipronil, ioxynil, maneb, mancozeb,
pentachloronitro-benzene, prodiamine,
pyrimethanil, thiazopyr, ziram, zineb).At the human
level, endocrine pesticides have also been shown
to disrupt reproductive and sexual development
and these effects seem to depend on several
factors, including gender, age, diet and occupation.
Age is a particularly sensitive factor. Human
foetuses, infants and children show greater
susceptibility than adults. Much of the damage
caused by pesticides occurs during gametogenesis
and the early development of the foetus. However,
the effects may not become apparent until
adulthood. Moreover, foetuses and infants receive
greater doses due to the mobilization of maternal
fat reserves during pregnancyand breastfeeding.
Infants are extremely vulnerable to pre and
postnatal exposure to endocrine disruptor
pesticides, resulting in a wide range of adverse
health effects including possible long-term impacts
on intellectual function and delayed effects on the
central nervous system functioning. Likewise,
residential proximity to agricultural activity is a
factor often described to explain developmental
abnormalities in epidemiological studies of low birth
weight, fetal death and childhood cancers. The
evidence of a genetic hazard related to exposure
resulting from the intensive use of pesticides
stresses the needs for educational programmes for
farmers in order to reduce the use of chemicals in
agriculture and to implement protection measures.
.
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Water Management in
Important Field Grops

#» Manjeet, Parveen Kumar and Kuldeep Singh
Department of Agronomy
CCS Haryana Agricultural University, Hisar

Food and water are two of the most important
necessities for survival, but with an increasing
demand for food and a looming water crisis, a
shortage of both may be on the horizon unless
innovative technologies are developed. Water,
especially, is becoming a fast precious commodity,
as more and more people continue using water for
the household, industry and agriculture. India has
only about 4 per cent of the world's renewable
water resources butis home to nearly 18 per cent of
the world's population. It receives an average
annual precipitation of 4,000 billion cubic meters
(BCM) which is the principle source of fresh waterin
the country. However, there is wide variation in
precipitation across different regions of the country.
India has about 20 river basins. Due to increasing
demand for domestic, industrial and agriculture
uses, most river basins are water stressed. This is
further accentuated by the fact that water demand
is unevenly distributed across the country.
Increasing demand from a growing population,
coupled with economic activity, adds pressure on
already stressed water resources. India is highly
vulnerable to impacts of climate change on water
resources due to its unique climate, geography and
topography. Warming of the lower atmosphere will
impact snowfall. glaciers and snow cover and crop
water requirements; increase in extreme weather
will impact incidence of floods and droughts; rising
sea levels will in-crease flooding in coastal areas
and seawater intrusion; rising temperatures will
impact the quality of water in rivers and lakes and
so on. Water management strategies suggested
here will be helpful in lessening the vulnerabilities
due to climate change and increase resilience of
the society.

Importance of Water Management in Crop
Production

Water is one of the most important inputs
essential for the production of crops. Plants need it
continuously during their life and in huge quantities.
It profoundly influences photosynthesis,
respiration, absorption, translocation and utilization
of mineral nutrients and cell division besides some
other processes. Both its shortage and excess
affect the growth and development of a plant
directly and consequently, its yield and quality. In
India, however, rainfall is notoriously capricious,

causing floods and droughts alternately. Its
frequency distribution and amount are not in
accordance with the needs of the crops. Atrtificial
water supply through irrigation on one occasion
and the removal of excess water through drainage
on another occasion, therefore, becomes
imperative, if the crops are to be raised
successfully. Water management in India, thus,
comprises irrigation or drainage or both, depending
considerably on the environmental conditions, sail,
crops and climate. Itis a situation oriented entity.
Wheat : Optimum soil moisture for normal
growth and development vary with the stage of
plant growth. In wheat, crown root is formed near
soil surface irrespective of depth of sowing. Crown
root starts developing at the node near soil and
successive underground nodes, which are closely
spaced. Lateral buds at the node give rise to tillers.
Tillering is directly related to soil moisture
availability at CRI. Number of grains per ear and the
grain size reduced drastically due to inadequate
soil moisture at flowering and milk formation stages
leading to low grain yield. In general, each week
delay inirrigation at CRI stage resulted in about 2-3
g/ha reduction in grain vyield. In general, 4-6
irrigations are needed for optimum yield under
different wheat environments. First irrigation must
be given at CRI stage (20-25 DAS) other irrigations
should be given at late tillering, late jointing,
flowering, milk and dough stages. The water
requirement of wheat crop ranges from 400-600
mm in different critical stages of wheat crop for
varying number of irrigations.
Critical stage of wheat as per water availability

Available Critical stages
irrigation

Crown Root Initiation (CRI)

CRI+ Late Jointing (LJ)

CRI+ Boot + Milk

CRI+ late Tillering(LT)+ LJ + Flowering (F) + Milk(M)

CRI+LT+LJ+F+M

CRI+LT+LJ+F+M+ Dough (D)
Under limited irrigation water supply, the
following irrigation schedule may be followed :

If available water is only for one irrigation, it
should be applied at CRI to Tillering.

If available water is for two irrigations, first
irrigation at CRlI to tillering and second 7 or 8 weeks
after first irrigation (flowering).If available water is
for three irrigation, the first at CRI, second and third
at intervals of 6 to 7 weeks. Thus, the three
irrigations should be given at CRI, flowering and
milk stages for high yield.

Barley : It is generally grown as rainfed crop
because it has low water requirement. It needs two
to three irrigations to give good yield. If supply of

OO WN -

W%%’Wl g @ﬂ' I%%WW%WWW%WWWWWWWWWWW%WW%WWW! 31 Fﬁs’%’%%’



water is adequate, its efficiency should be
increased by applying it at critical stages of growth.
If only one irrigation is available, it should be given
near active tillering stage (30-35 DAS). When two
irrigations are available, one should be applied at
active tillering and the other at flowering stage. On
highly saline and sodic soils, frequent light irrigation
give better results than fewer heavy irrigations.

Sorghum : In India, sorghum is pre-dominantly
a rainfed crop both during monsoon and post-
monsoon seasons. Irrigated sorghum grown from
April to July, as summer crop, constitutes only 5
percent of the total area under sorghum. Although,
sorghum is considered drought tolerant and able to
give good yields under dryland farming. It responds
very well to irrigation. Where rainfall is not sufficient
and irrigation water is limited, irrigation should be
based on avoiding water deficit during seedling
(establishment) and primordial initiation stage and
saving water by reducing water supply at
vegetative and late maturity stages. The following
irrigation schedule appear to be ideal, depending
on the available water supply :
¢ |If water supply is adequate for only two

irrigations, they should be provided at seedling

and primordial stages for near optimum yield.

¢ In addition to the above, two stages, flowering
stage should receive priority if water is
adequate for three irrigations.

¢ Fourirrigations, one each at seedling, primordial,
flowering and grain development stage appear
to be adequate for realizing maximum grain
yield even water is not a limiting factor.

¢ Water logging should be avoided, particularly
during seedling establishment and flowering
stage.

Chick pea : Gram is mostly, sown as rainfed
crop, however, where irrigation facilities are
available, give a pre-sowing irrigation. It will ensure
proper germination and smooth crop growth.
Generally, a crop on deep black soils is not
irrigated; crop on light soil is given two to four
irrigations. If water is available for two irrigations,
they should be applied at branching and pod
formation and if it is available for four irrigations, it
should be applied at sowing, branching, flowering
and pod filling. No irrigation should be given at
flowering time of grain crop. A light irrigation should
be given because heavy irrigation is always harmful
to gram crop. Excess of irrigation enhances
vegetative growth and depresses grain yield.

Cowpea : Rabi and summer crops receive two
to three irrigations at critical stages of flowering and
pod formation.

Rapeseed and mustard : Due to scanty winter
rainfall, brassicas show favuorable response to
irrigation. About 60 percent of the total area under
brassicas is under irrigation. Among the brassicas,
raya is most responsive to irrigation. Flowering and
pod formation stages are most sensitive to soll
moisture stress. Scheduling irrigation at these two
stages increased the seed yield by 30 percent. Pre-
flowering and pod formation stages responded
significantly to irrigation. Additional irrigation
30DAs may be given if irrigation water is not a
limiting factor. Ridge and furrow system results in
yield advantages with around 20 percent saving in
irrigation water. The total water requirement for
brassicas ranges from 450 to 600 mm depending
on soil types, ET, crop duration and method of

irrigation. &

(frompage 30.....)

crop production in India. The major rabi crops are
wheat, mustard, barley, potato, onion and gram etc.
Global warming may also threaten India food
security if there is a negative effect on agriculture.
Although, the effect of increasing CO,
concentrations will increase the net primary
productivity of plants, but climate changes and the
changes in disturbance regimes associated with
them, may lead either to increased or decreased
net eco-system productivity. In many tropical and
subtropical regions, potential yields are projected
to decrease for most projected increases in
temperature. The impacts of elevated CO, should
be considered among others, in the context of, (A)
changes in air temperature, particularly nocturnal
temperature due to increase in CO, and other trace
gases and changes in moisture availability and
their effect on vegetative versus reproductive
growth; (B) need for more farm resources (e.g.
fertilizers); and (C) survival and distribution of pest
populations, thus developing a new equilibrium
between crops and pests. Indirectly, there may be
considerable effects on land use due to snow melt,
spatial and temporal rainfall variability, availability
of irrigation, frequency and intensity of inter- and
intra-seasonal droughts and floods, soil organic
matter transformations, soil erosion, change in pest
profiles, decline in arable areas due to
submergence of coastal lands and availability of
energy. All these can have tremendous impact on
agricultural production and hence, food security of

anyregion. ¢
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