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From the Editor’s desk

Llimate change is already beginming to transform life on Farth. Around the globe, seasons are shifting, temperatures
are climbing and sea levels are rising and meanwhile, our planet must still supply us - and all living things - with air,

water, food and safe places to live. If we don't act now, climate change will rapidly alter the lands and waters, we all
depend ypan for survival leaving our children and grandehidren with a very different world. Most people know how
impartant farests are - they soak up carbon dioxide and help to requlate the global chimate. They also tend to be
particularly rich in plant and animal species. lmpacts vary in different kinds of forests. Sub-arctic boreal forests are
likely to be particularly badly affected. with tree lines graduslly retreating north as temperatures rise. Many of the
world's threatened species live in areas that will be severely affected by climate change. Llimate change is happening
too quickly for many species to adapt. Dendrochronology is the study of tree rings and of environmental conditions and
events of the past that tree growth can reflect. The beginming of scientific study of tree rings is generally ascribed to
an astronomer named Andrew Flicott Douglass, who in the early 1900s noticed not only variation in tree-ring width but
also that this variability was similar between multjple trees. Dendrochronology subsequently expanded warldwide, and
mow aver SO0 of the [Z.0007+ publications on dendrochronology can be classified as dendrochimatology. As a subfield
of tree-ring analysis, dendrochmatology estimates climate back in time beyond the start of recorded meteorological
measurements. Dendrochimatology starts with site and tree selection and continues with dating, measuring dats,

quality cantrol, and chronology construction.

This issue of Van Sangyan contains an article on Recents trends in Llimate change, Dendrochimatology: present and
future prospects. There are also useful articles on Lurly symptoms of mulberry leaves, Bamboo (in Marathi). Fruit
plant based inter-cropping system for undulating barren upland of Jharkhand. Neem (in Marathi) Lombating
desertification in India, Pjpal (in Hind,), Preparation of vermicompost (in Odiya) and biodiversity of Spilapelia chinensis

and Nicandra physaloides.

/ hope that readers would find 8/l infarmation in this issue relevant and valuable. Van Sangyan welcomes articles, views
and queries on various issues in the field of forest science.

Looking forward to meet you all through forthcoming issues.

Dr. N. Roychoudhary
Scientist G & Chief Editor
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Recent trends in climate change: causes, impacts and future risks

Dr. Avinash Jain
Forest Ecology and Rehabilitation Division

Tropical Forest Research Institute
Jabalpur

Introduction

Anthropogenic influence on the climate
system is significant, and recent emissions
of greenhouse gases are the highest in
history. Recent climate changes have had

widespread impacts on human and natural

systems. Warming of the climate system is
unequivocal, and since the 1950s, many of
the observed changes are unprecedented
over decades to millennia. The atmosphere
and ocean have warmed, the amounts of
snow and ice have diminished, and sea

level has risen.

Argentina'‘s Upsala Glacier (South America) disappearing at a rate of 200 metres per year

Since 1850 the last three decades have
been successively warmer at the Earth’s
surface than any preceding decade. The
period from 1983 to 2012 was the warmest
30 year period of the last 1400 years in the
Northern Hemisphere. However, the rate

of warming over the past 15 years (1998—
2012) with an average increase of 0.05°C
per decade (varying from — 0.05 to 0.15°C
per decade), which begins with a strong El
Nifio, is smaller than the rate calculated
since 1951 (1951-2012) with an average
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increase of 0.12° C per decade [varying
from 0.08 to 0.14 °C per decade). Ocean
warming is the largest near the surface and
the upper 75 m warmed by 0.11 [0.09 to
0.13] °C per decade during 1971 to 2010.
Oceanic uptake of CO, has resulted in
acidification of the ocean and the pH of
ocean surface water has decreased by 0.1
corresponding to a 26% increase in acidity
measured as hydrogen ion concentration
since the beginning of the industrial era.
The Greenland and Antarctic ice sheets
have been losing mass during 1992-2011
but at a faster rate during 2002-2011.
Glaciers have continued to shrink almost
worldwide. Northern Hemisphere spring
snow cover has continued to decrease in
extent. Permafrost temperatures have
increased in most regions since the early
1980s in response to increased surface
temperature and changing snow cover. The
Arctic sea ice extent decreased during
1979 to 2012, with a rate of 3.5 to 4.1%
per decade. The global mean sea level rose
by 0.19 [0.17 to 0.21] m during 1901 to
2010. The rate of sea level rise since the
mid 19" century has been larger than the
mean rate during the previous two
millennia.

Causes of climate change

The greenhouse gas emissions due to
human activities have increased since the

pre-industrial era, which are mainly due to

economic development and population
growth throughout the world. This has
resulted atmospheric carbon dioxide
(CO,), methane (CH4) and nitrous oxide
(N20) to the maximum level during last 8
lakh years.

Cumulative anthropogenic CO, emissions
to the atmosphere were found to be 2040
GtCO;, between 1750 and 2011. About
40% of these emissions have remained in
the atmosphere (880 GtCO2); the rest was
removed from the atmosphere and stored
on land (in plants and soils) and in the
ocean. The ocean has absorbed about 30%
of the emitted anthropogenic CO,, causing
ocean acidification. About half of the
anthropogenic CO, emissions between
1750 and 2011 have occurred during last
40 years.

Total anthropogenic GHG emissions have
continued to increase over 1970 to 2010
with maximum increase between 2000 and
2010, despite a number of climate change
mitigation policies. Anthropogenic GHG
emissions in 2010 have reached 49 + 4.5
GtCO2-eg/yr. CO, emission from fossil
fuel combustion and industrial processes
contributed about 78% of the total GHG
emissions increase from 1970 to 2010. The
similar increase was observed during 2000
to 2010.

The economic and population growth

continued to be the most important drivers
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of increase in CO; emissions from fossil
fuel combustion globally. The contribution
of population growth between 2000 and
2010 remained almost similar to the last

three decades, while the contribution of
economic growth has risen sharply.
Projected changes in the climate system

Future climate will depend on warming

caused by past anthropogenic emissions,
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Shoreline at Cape Hatteras in North Carolina (USA) pictured in 1999 and 2004

as well as future emissions and natural
climate variability. The temperature is
projected to rise in the 21* century and the
heat waves will occur more often and last
longer. Extreme precipitation events will
become more intense and frequent in many
regions of the world. The ocean will
continue to warm and acidify, and global
mean sea level will rise.

The global mean surface temperature
change for the period 2016-2035 will be in
the range 0.3°C to 0.7°C relative to 1986—

2005. This assumes that there will be no

major volcanic eruptions or changes in
some natural sources (e.g., CH4 and N,0),
or unexpected changes in total solar
irradiance. Global temperature change for
the end of the 21 century (2081-2100) is
projected to exceed 1.5°C relative to
1850-1900. The Arctic region will
continue to warm more rapidly than the
global mean. There will be more frequent
hot and fewer cold temperature extremes
over most land areas on daily and seasonal
timescales, as global mean surface

temperature increases.
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Changes in precipitation will not be
uniform. The high latitudes and the
equatorial Pacific are likely to experience
an increase in annual mean precipitation.
In many mid latitude and subtropical dry

regions, mean precipitation will decrease,

while in many mid latitude wet regions,
mean precipitation will increase. Extreme
precipitation events over most of the mid
latitude land masses and over wet tropical

regions will become more intense and

more frequent.

Mount Hood in Oregon (USA) at the same time in late summer in 1985 and 2002

The global ocean will continue to warm
during the 21% century, with the strongest
warming projected for the surface in
tropical and  Northern  Hemisphere
subtropical regions. The decrease in
surface ocean pH will be in the range of
0.06 to 0.07 causing 15 to 17% increase in
acidity. Reductions in Arctic sea ice round
the year are projected in all the scenarios.
A nearly ice free Arctic Ocean in the
summer before mid century is projected.

Ice free ocean means when sea ice extent

is less than one million km? for at least
five consecutive years.

Permafrost extent at high northern
latitudes will be reduced as global mean
surface temperature increases, with the
area of permafrost near the surface (upper
3.5 m) projected to decrease by 37% to
81%. Any rock or soil remaining at or
below 0°C for 2 or more years is
Permafrost. It is not defined by soil
moisture content, overlying snow cover or

location, but defined solely by
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temperature. Permafrost underlies app.
22.79 million sq. km. (about 24% of the
exposed land surface) of the Northern
Hemisphere. Much of the Northern
Hemisphere permafrost is overlain by
evergreen boreal forest. The global glacier
volume (excluding glaciers on the
periphery of Antarctica and Greenland and
Antarctic ice sheets) is projected to
decrease by 15 to 55%.

Global mean sea level rise will continue
during the 21% century at a faster rate than
observed from 1971 to 2010. For the
period 2081-2100, the rise will be in the
range of 0.26 to 0.55 m relative to 1986
2005. Sea level rise will not be uniform
across regions. By the end of the 21%
century, sea level will rise in more than
95% of the ocean area. About 70% of the
coastlines worldwide are projected to
experience a sea level change.

Extreme events

The number of extreme weather and
climate events has increased since 1950
and part of this increase has been linked to
human influences, including a decrease in
cold temperature extremes, an increase in
warm temperature extremes, an increase in
extreme high sea levels and an increase in
the number of heavy precipitation events
in a number of regions.

The number of cold days and nights has

decreased and the number of warm days

and nights has increased on the global
scale. The frequency of heat waves has
increased in large parts of Europe, Asia
and Australia. The observed warming has
increased heat related human mortality and
decreased cold related human mortality in
some regions.

Heavy precipitation events have increased
on more land regions and increasing trends
in extreme precipitation and discharge in
some catchments implies greater risks of
flooding. Extreme sea levels have
increased since 1970, being mainly a result
of rising mean sea level.

Future risks and impacts caused by
climate change

Climate change will amplify existing risks
and create new risks for natural and human
systems. The risks will not be evenly
distributed and will be higher for poor
people and communities in countries at all
levels of development. With the increase
in temperature and other changes in
climate  system. including  ocean
acidification, there will be severe,
pervasive and in some cases irreversible
detrimental impacts on regional as well as
global scale. The risks of future climate
change impacts can be mitigated by
reducing the rate and magnitude of climate
change.

A large number of species faces increased

risk of extinction due to climate change
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during and beyond the 21st century. Most
plant species cannot naturally shift their
geographical ranges sufficiently fast to
keep up with current and high projected
rates of climate change in most landscapes.
Similarly, most small mammals and
freshwater molluscs will also not be able
to keep up in flat landscapes in this
century. Marine organisms will face
progressively lower oxygen levels and
high magnitudes of ocean acidification,
with associated risks created by rising
ocean temperature. Coral reefs and polar
ecosystems are highly vulnerable. Coastal
systems and low lying areas are at risk
from sea level rise, which will continue for
centuries even if the global mean
temperature is stabilized.

One more future risk created due to
climate change is food security. By the
mid 21% century and beyond, marine
species distribution will be disturbed and
marine biodiversity will be drastically
reduced in sensitive regions throughout the
world due to projected climate change.
This will challenge the sustained provision
of fisheries productivity and other
ecosystem services. Wheat, rice and maize
production in tropical and temperate
regions will decrease, if the temperature
rise takes place for more than 2° C above
late 20™ century levels, which in

combination with increasing food demand

would pose large risks to food security
globally.

In the 21% century, climate change is
expected to increase ill health in many
regions and especially in low income
developing countries, as compared to a
baseline without climate change. In urban
areas, climate change is projected to
increase risks  for people, assets,
economies and ecosystems, including risks
from heat stress, storms and extreme
precipitation, inland and coastal flooding,
landslides, air pollution, drought, water
scarcity, sea level rise and storm surges.
Climate change beyond 2100

Many aspects of climate change and
associated impacts will continue for
centuries, even if anthropogenic emissions
of greenhouse gases are stopped. The risks
of abrupt or irreversible changes increase
as the magnitude of the warming increases.
Warming will continue beyond 2100 and
surface  temperatures  will  remain
approximately constant at elevated levels
for many centuries after a complete
cessation of net anthropogenic CO,
emissions.

Stabilization of global average surface
temperature does not imply stabilization
for all aspects of the climate system.
Shifting biomes, soil carbon, ice sheets,
ocean temperatures and associated sea

level rise all have their own intrinsic long
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timescales which will result in changes
lasting hundreds to thousands of years
after global surface temperature is
stabilized.

Ocean acidification will increase for
centuries if CO, emissions continue, and
will strongly affect marine ecosystems.
Global mean sea level rise will continue
for many centuries beyond 2100, with the
amount of rise dependent on future
emissions. Abrupt and irreversible ice loss
from the Antarctic ice sheet is possible,
but current evidence and understanding is
insufficient to make a quantitative
assessment.  Abrupt and irreversible
change in the composition, structure and
function of marine, terrestrial and
freshwater ecosystems, including
wetlands. A reduction in permafrost extent
is expected with continued rise in global
temperatures.

Conclusion

The human influence on the climate
system is clear and growing, with impacts
observed across all continents and oceans.
Many of the observed changes since the
1950s are unprecedented over decades to
millennia. The Intergovernmental Panel on
Climate Change is now 95 percent certain
that humans are the main cause of current
global warming. It is sure that the more

human activities disrupt the climate, the

greater the risks of severe, pervasive and
irreversible impacts for people and
ecosystems, and long-lasting changes in all
components of the climate system. We
have to limit climate change and its risks,
with many solutions that allow for
continued  economic  and  human

development. However, stabilizing
temperature increase to below 2°C relative
to pre-industrial levels will require an
urgent and fundamental departure from
business as usual. Moreover, the longer we
wait to take action, the more it will cost
and the greater the technological,
economic, social and institutional

challenges we will face.
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Dendroclimatology: present and future prospects

Vikas Kumar, Sreejith Babu and Ajeesh R.
Department of Silviculture and Agroforestry, College of Forestry, Vellanikkara
Kerala Agricultural University, KAU, Thrissur, Kerala 680656, India

It is well known that the approximate age
of a temperate forest tree can be
established by counting the growth rings in
the lower parts of the stem. Growth rings
records would be of much promise to
retrieve past climatic information in time
scale of annual resolution. The pattern of
radial growth in trees depends largely on
the climatic conditions of different
localities and the yearly sequence of
favorable and unfavorable climate (wet
and dry, warm and cold) is faithfully
recorded by the sequence of wide and
narrow rings in large numbers of trees.
These patterens of wide and narrow rings
are observable not only in living trees in
an area, but also in stumps and the wood
of trees that have grown in nearly areas.
The procedure of matching ring patteren
among trees and wood fragments in a
given area is referred to as crossdating.
When the ring patterns are matched
carefully enough to identify the problem
rings, the date of the outermost ring of a
tree indicates exactly when it died or was
sampled and the innermost one when the
tree was seedling. The matching is
necessary to identify special case where
rings may be absent or where twop or

more apparent rings have been formed
during one year. In addition, an old tree
used as a construction timber can be
crossdated with the early record in a living
tree of the same areas, as long as their life
spans overlap. The rings of the
construction timber in turn can be
crossdated with a beam from an older
structure to extend the ring width

sequences back in time.

Dendroclimatology, a branch of the board
discipline dendrochronology (Dendro is
Greek word means tree and chronology
means deals with time), is the science of
reconstructing past climate by use of tree
rings. It involves the study of tree rings to
infer past climatic conditions based on
recent growth climate relations. In a
changing environment, the analysis of how
trees and forest ecosystems may react
under scenarios involving changing
climatic conditions is of major importance.
A prerequisite for such analyses is the
knowledge of how trees have reacted to
past climatic and anthropogenic events and
trends. Proxies, such as tree rings, enable
the responses of trees to environmental

changes to be reconstructed for many
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regions. Andrew E. Douglass is the
acknowledged father of dendrochronology.
The reconstruction of past climate is
accomplished by taking the following
steps:
Comparing modern meteorogical
records with the widths of tree
rings produced during the same
period of time.
Established a statistical equation
for the relationship between the
two. and
Substituting the widths of the dated
rings in the euation to obtaina
statistical estimate of the climate
for previous years.
Techniques for Dendrochronology:
1. Tree Coring, stumps, slabs
2. Ring Often false

rings or missing rings in one tree.

Counting:

If precision (repeated counting)
and accuracy (true date).

3. Crossdating: Process of matching
rings of trees in an area based on
patterns of ring widths produced by
regional climate.

More accurate age than ring counting

Methods of Crossdating:

a. Sample with increment borer, core
glued to board.

b. Count rings under dissecting scope.

C. Skeleton

plotting: ~ Graphical

technique for matching

. Plot small rings as wide lines on
paper.

. Paste graph paper strips together
and pattern match.

d. Prepare local chronology by
matching trees.

e. Standardization: De-trending
individual growth curves.

f. Calibaration and  verification:
producing a climatic history.

g. Combine local curves to produce
regional chronology.

Tree Ring Growth Model for

Dendrochronology:
Rt = f(Gt, Ct, D1t, D2t, Et)

Gt = Age-related growth trend

Ct =

Dendroclimatology:

Climate-related  growth i.e
precipitation,
temperature, atm. pressure, runoff. e.g.,
Large forest fires in amazon forest and
New Mexico after dry springs associated
with El Nifio events (Swetnam and
Betancourt, 1990).

D1t = Disturbance-ralated growth due to
within  the stand i.e

local factors

Dendroecology: pollution insects (e.g.,
tussock moth, spruce budworm), air
pollution

D2t = Disturbance-ralated growth due to
regional factors outside the stand i.e
Dendrochronology Dating fires, floods,
erosion and

earthquakes, volcanism,

deposition rates.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Et = "Error" Variations due to factors
other than Gt, Ct, D1t, D2t.

Some basic principles and concepts of
Dendroclimatology
1. Uniformitarian principle:
‘Uniformity in the order of nature’
proposed by James Huttom in 1785. The
relationship between variations of tree
growth and variations in present day
climate and infer from past rings the nature
of past climate. Lilkewise, the types of
weather variations and climatic patterns
observed today also must have occurred in
the past.

2. Principle of limiting factors: The
plant processes can change markedly
throughout the year, so that one particular
climatic factor may be directly correlated
with ring width at one time, inversely
correlated with it at another time, and
totally uncorrelated at still other times.
Liebig (1843), proposed ‘Law of the
Minimum’, “When a process is
conditioned as to its rapidity by a number
of separate factors, the rate of the process
is limited by the pace of the slowest
factor”.

3. Concept of ecological amplitude:
Species depending upon hereditary factors
which determine its phenotype, may grow
and reproduce over a certain range of
habitats is known as ecological amplitude.
It may be limited by the same climatic

factor if the individual trees are growing in

comparable habitats within their own
ecological amplitudes. These factors as
length of the daylight period, shade and
low amout of soil minerals can limit plant
distribution and little variability in ring
width. Other nonclimatic factors such as
fire, insect attack or disease can also affect
the plant distribution and variability in ring
width.

4. Site selection: Dendrochronology
must apply the law of limiting factors and
the concept of ecological amplitude when
they obtain their research materials in
order to assure selection of trees which
will give them the information they desire.
This selection is referred to as site
selection.

The tree growing on sites where climate
seldom limits growth process produce
rings that are uniformly wide in plain area.
The ring widths provide little or no record
of variations in climate and it termed
complacent but when tree growing on site
where climatic factors are frequently
limiting produce rings that vary in
widthfrom year to year depending upon
how severely limiting climate has been to
growth, known as sentitive.

5. Sensitivity: The
dendrochronologist  refers to  this
variability in ring width as sensitivity and
to the lack of width variability as
complacency. Such fluctuations in ring

width can be calculated from measurement
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of width and expressed as a statistic called

mean sensitivity, which is measure of the

Trees respond to their environment:
In years with lots of precipitation,
they grow faster than in years with
less precipitation.

Vol. 2, No. 7,

Tree Cross
Section

First year
of growth
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relative differences in width between

adjacent rings.

Thinner annual rings
reflect years of lower
precipitation. Thicker
rings reflect years of
higher precipitation.

Most recent year
of growth

Scientists build tree-ring chronologies by starting with living trees and then finding progressively older
specimens—including archaeological wood—whose outer rings overlap with the inner rings of more-recent specimens.

Wood Cross Sections

1924

1

2013

(NI
I

I

Figure 1:

chronology backward in time.

6. Crossdating: It is most important
principle of dendrochronology. The yearly
ring widths must be crossdated among all
radii within a stem andamong different
trees in a given stand, as well as among
ring-width patterens of neighboring stands.
The crossdating can be obtained itself is
evidance that there is some climatic or
environmental information common to the
sample trees.

Sometimes during ayear of extreme
climate a tree may not form a ring on all
portionss of the stem. The ring is then said
to be partial, locally absent or missing
along certainstem segments or radii. At

1924

Diagram illustrating crossdating and the extension of a dated ring width

other times a change in cell structure will
occur within an annual growth increment
so that the layer resembles the boundary of
a true annual rings. Such features are

called intra annual growth bands or False

rings.
Crossdatingincludes matching of ring-
width  patterens among  specimens,

examining the synchrony, recognizing any
lack of coincidences, inferring where rings
false or

the

may be absent, improperly

observed, testing inference by

examining carefully the ring structure in
other specimens and finally arriving at the
correct with

regional  chronology
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agreement among the growth sequences of

trees in neighboring stands (Figure 1).

1. Repetition: A number of specimens
must be examined or the average of
replicated measurement from a large
number of tree provides the best
estimate of climate from any given
sites to avoid the possibility that all
collected specimens could be missing a
ring for any one year or could have an
intra annual growth band appearing
like a true annual ring. The growth
variation that is associated with

climatic variation, which is common to
all trees are retained when such
average are made. A large portion of
the effects of nonclimatic factors
which differ among individuals and
from site to site is minimized by the
averageing process.

width

variability associated with climate, it is

2. Standardization: Ring
usually most convenient to estimate the
systematic changes in ring width
associated with age and to remove
them from the measurements. This
correction of ring width for the
changing age and geomertry of the tree
is known as standardization and the
transformed values are called ring
width indices. The standardized indices
of individual trees are averaged to
obtain the mean chronology for a

sample site.

3. Modeling

relationships): A model may be a

growth  (Environment
statement,equation or diagram which
represents a basic set of facts and their
interrelationships.

4. Calibration and verification: Its is
direct relationship between ring width
and the environmental variables. It
established a statistical model, the

value for the statistical coefficients of

applying  the
coefficients to tree ring indices to

model and then

reconstruct climate for early time
periods where ring width indices are
available but no record of past
environments exists. The cause and
effect relationship between tree growth
and climate, or it may represent purely
correlated effects. This relationships
are useful for reconstructioning past
climatic variations even though it may
be impossible to determine the actual
chain of cause and effect.

Methodology for Dendroclimatology:

First of all, collect data from a selected
site, perhaps a relatively undisturbed and
open forest where the climati factor of
interest (example, drought) is most
limiting to tree growth. It is also neccesary
to collect the particular weather record of
sampling area, if any whether station has
maintained climatology data for a number
of years. The sampled trees would need to

be of the sensitive type and located at the
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lower elevational or drier limitts for the
particular species. The form and structure
of tree often provide clues as to its age and
the quality of the ring width record. Within
these restrictions of site, the researcher
could select tree randomly, though most
workers search for the oldest trees with
most ring width variability to maximize
the amount of information on climate that
can be obtained.

The increment corer measuring machine
can be used to precisely data for samples
and measure ring widths, which is used to
extract a thin cylinder of wood from the
stem. The corer usually does not harm the
tree and exuded resin from conifers. Some
cases simple precautions such as sealing
the hole, using a disinfectant or not
sampling during the times of infection may
be advisable. Ring width and the size of
vessels in dated tree-ring sequences of teak
has been found suitable for climatic
analysis (Bhattacharyya et al., 2007). The
teak ring-width and vessel parameters can
be studied by non-destructive methods like
increment-borer samples (Figure 2) or
basal discs obtained from felled, wind
fallen trees and dead trees which are
removed from the plantation (Figure 3).
Measurement of tree ring width (Tree Ring
Station, LINTAB 6) and vessel area
(Stereo microscope, Moticam) instrument
for core sample of teak (Figure 4) and

basal disk sample of teak (Figure 5).

s ’"54@’ P Pl Va4
Figure 2: Core sample obtained by non-
destructive methods through increment
borer.

Jo BENTT

Figure 3: basal discs obtained from
felled, wind fallen trees and dead.

DENDROCLIM 2002 etc (Biondi and
Waikul, 2004). Tree mean vessel area
(MVA) measurements can be found out by
image analysis system (Labomed Digi
pro2). The averaging scheme method
minimizes a large portion of the effects of
nonclimatic factors that occur in the
various sites. Also the computer program
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Figure 5: Measurement of tree ring

Figure 4: Measurement of tree ring width and vessel area in basal disk
width and vessel area in core sample of sample of teak
teak.
N Refuse
/’:_" = Ringwidth me ment preparation
| oM
| | —
R aw data graphic plotted and crossdated
on light table
L © s Ring width measurement venification using program
- COFECHA
B -
Figure 6: Dendroclimatological work procedure
ARSTAN (Cook, 1985) can be used to genetic, site conditions) from the tree-ring
filter out the non climatic signals (age, chronology. These two characters viz.
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ring width and MVA then need to be

correlated to existing climate data

collected from near by meterological
stations and then analysed for significant
relationship. This relationship can then be
used to predict the climt existed in the
past. The procdures of dendroclimatology
has given (Figure 6).

Present and future prospects:

Growth of the tree has been shown to
fluctuate in many ways, depending upon
physical, physiological and age variations
of plant tissues as well as genetic, soil and
microclimatological variation among tree.
These variations can affect growth only by
limiting the rates of plant processes in one
or more organs of the tree. The accuracy of
the climatic reconstructions at any given
location or time period is expected to
improve as more diverse tre ring data sets
are obtained from a wider variety of
species, sites, regions and continents. Short
period tree ring analyses of teak from
Kerala have great potential in sustainable
management of teak plantations as it
reveals new information about age, climate
and locality related variability in the
growth of teak (Babu et al., 2015).

Usable tree ring information appears to be
available from temperate climates of both
the Northern and Southern Hemispheres.
The investigator must examine the
appropriate species and sites for the older

climatically affected trees and look for the

contorted stem forms indicating general
stress and old age. Of course , the ultimate
test of any sample is the crossdating and
the resultant amount of calibration possible
with variations in climatic factors.

Not all climaticdata are equally useful in
calibration, for there may be large errors
and inconsistencies in poorly collected and
prepared data.

Many climatological,

hydrological and other environmental
records now used for calibration can be
averaged over space and time, or treated
in some other fashion which facilitates and
improves the climatic calibration. New and
improved statistical procedures  will
undoubtedly become available as well as
new cliimatological methods for attacking
problems of climatic variation. Work has
hardly begun on estimating future
probabilitues of climate or on attempts to
forecast future climate.
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Curly symptoms of mulberry leaves: search for causative agent
and possible management

Dr. N. Roychoudhury and Dr. Rajesh Kumar Mishra
Tropical Forest Research Institute
Jabalpur (M.P.)

Mulberry (Morus spp.) (family Moraceae)
is the principal food plant of silkworm,
Bombyx mori  Linn.  (Lepidoptera:
Bombycidae), commonly known as
mulberry silkworm. Several insect pests
are known to infest mulberry plants and
cause quantitative as well as qualitative
loss to the food plant, which ultimately
decline the silk production. Appropriate
knowledge about the insect species, pest
status and their management can enhance
productivity of mulberry plants and
concomitant improvement in terms of
quantity and quality of silk production and
economy.

Mulberry, like most of the economic
plantations and field crops, is also subject
to the attack of a vast complex of insect
fauna belonging to different insect orders
and acarids that includes mites. The
damage caused by insect pest is quick and
extensive. Though the frequent leaf
picking and pruning of the shoot restrict
the attack of insect pests, many of them
still find enough time for feeding and
breeding on it. The major insect orders
known to be the pest of mulberry in order
of number of species attacking the

mulberry are: Lepidoptera, Hemiptera,

Coleoptera, Thysanoptera, Othoptera and
Isoptera, besides acarids. The insects
belonging to these orders often hampered
the production of appreciable quantity and
quality of mulberry leaf by infestation of
mulberry garden. More than 100 species of
insects have been reported to attack
mulberry and only a few of them have
attained major pest status. They are: pink
mealy bug, Maconellicoccus hirsutus
(Green) (Homoptera: Pseudococcidae);
jassid, Empoasca flavescens Fabricius

(Homoptera: Cicadellidae); black scale

insect, Saissetia nigra (Nietm.)
(Homoptera: Coccidae); thrips,
Pseudodendrothrips mori Niwa

(Thysanoptera: Thripiidae); Bihar hairy
caterpillar, Spilosoma obliqua (Walker)
(Lepidoptera: Arctiidae) and wingless
Neorthacris

grasshopper, acuticeps

nilgriensis Uvarov (Orthoptera:
Acrididae). Among all these, the insects
belonging to the order Thysanoptera of
family Thripiidae are commonly known as
thrips, which are exclusively responsible
for inducing curly symptoms in mulberry
leaves. Most of the members of this family
are plant feeders, although some species

act as vectors of viral diseases of plants.
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Thrips cause great damage to the mulberry
leaves under rainfed conditions and proved
to be a serious pest attacking the leaves of
new shoots growing after pruning in early

winter. Some members cause serious

damage to mulberry especially during
summer months. They attack on the
ventral side of the leaf and produce
secretions. The

characteristic present

article deals with these aspects.

Fig. 1. Curly symptoms of mulberry leaves, Morus alba var. V1, due to the infestation of

thrips.
A survey was made during the month of
December, 2005 at Mulberry Farm,

Mendrapara, Bilaspur (Chhattisgarh), to
investigate the problem of curly leaf
production in mulberry and to find out its
remedial measures. It was found that four
varieties of mulberry, M. alba, viz. S13,
S36, S1635 and V1 were planted and
healthy growth of most of the plants
observed. However, it was recorded that
production of curly leaves in the growing
shoot of mulberry and some immature

stages of insects (nymphs) in all the

varieties. Further, it was noticed to be very
severe in the variety V1 (Fig. 1).

Detail laboratory examination of curly
leaves of mulberry revealed the presence
of thrips identified as Taeniothrips sp.
Thripiidae),

mulberry leaves. The identification was

(Thysanoptera: attacking
done after comparing the morphology of
the insect with that of published literature.
The attack of this thrip to mulberry leaves
is known from India and Sri Lanka. The
damage caused by thrips affect the leaves
They
epidermal tissue and affected leaves show

of the mulberry shoot. injure
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early maturity, depletion of moisture,
reduction in crude protein and total sugars.
Leaves become unsuitable for healthy
silkworm rearing. Thrips affected leaves
generally show streaks in the early stage of
attack whereas blotches are observed at the
advance stage and ultimately become
yellowish-brown on maturity. The period
of occurrence of this pest is throughout the
year, but the infestation is very high in
summer months.

In nature, the nymphs of thrips are eaten
by the grubs and beetles of coccinellids,
which are commonly known as ladybird
beetles. A large number of the immature
stages and adults of coccinelds were
observed on curly leaves of mulberry and
identified as Illeis indica (Coleoptera :
Coccinelidae) (Fig. 2). The insect was
identified after the adult

comparing

Fig.2. Ladybird beetle, Illeis indica

morphology of the species with that of
determined specimen preserved under the
Accession No. 268, at Forest Entomology
Forest Research

Division,  Tropical

Institute, Jabalpur (Madhya Pradesh). This
is the first report of occurrence of ladybird
beetle feeding on thrips of mulberry. This
iS an insect predator of biological
importance that plays an important role in
minimizing the population density of
thrips in mulberry.

Management of thrips

The possible control measures can be
applied for management of thrips which
are as follows:

Cultural control

Sprinkler irrigation can be used only to
disperse the population of nymphs and
adults of thrips.

Chemical control

Although

available commercial

several of the commonly
insecticides are
found effective against thrips, such as
foliar spraying of 0.003% synthetic
pyrethroids, such as alphamethrin 10 EC
(0.3 ml of insecticide in 1 litre of water) or
cypermethrin 10 EC (0.3 ml of insecticide
in 1 litre of water) or fenvalerate 20 EC
(0.15 ml of insecticide in 1 litre of water)
can be used to control the thrips. The
foliage can be plucked for larval feeding
after seven days of spray. But, spraying of
dichlorvos 76 EC (commercially available
in the market as Nuvan) is most preferred
owing to the fact that it is harmless to the
natural enemies, especially the ladybird
beetles, which play an important role in

the suppression of thrip population in the
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field. As such, 0.02% dichlorvos prepared
in water (0.3 ml of insecticide in 1 litre of
water) is required to be sprayed on
mulberry plants twice at weekly intervals
to kill the nymphal and adult stages of
thrips with a safe period of seven days.
Biological control
Ladybird beetle, 1.
during the present survey may have an

in the field. It is

indica, as recorded

immense potential
predacious in habit. The adults of this
beetle after mass multiplication in
laboratory are to be released in the field of
This

biological agent will serve as a permanent

thrips infested mulberry garden.

regulatory force on the part of thrip
population as it can perpetuate its
the field

environment to bring about an effective

generations continuously in

suppression of the pest.

Thus, it is necessary to adopt an integrated
approach  comprising biological and
chemical control measures to protect the
mulberry gardens and free from the

infestation of thrips.
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Fruit plant based inter-cropping system for undulating barren
upland of Jharkhand: alternate land use model

Abdul Majid Ansari, Ekhlaque Ahmad, Anil Kumar, D. N. Singhand M. S. Yadava”
Zonal Research Station (Birsa Agricultural University),
Chianki, Palamau-822102 (Jharkhand)
" Birsa Agricultural University, Ranchi

Summary

A case study on Alternate Land Use
(ALU) system has been made at Zonal
Research Station, Chianki forcultivation
practice in the barren undulating upland of
Jharkhand with dryland suited fruit plants
i.e. guava. The objective was to establish
the dryland fruit orchard in the rainfed
upland (barren and waste), with increasing
cropping intensity by using suitable inter-
cropping system in the early stage of
orchard establishment; and making the
land cultivable. The fruit plant guava has
been found suitable in dryland situation
and it may improve the financial condition
of the farmers. The vegetative coverage is
possible only through this technique for
the sustainable development of these
undulating upland. After making a little
land work in the field, land becomes
suitable for the plantation of dryland fruit
plants of guava. In the first year of
plantation of guava plants, farmers may
cultivate some field crops as intercrops.
The intercrops may be Pigeonpea+Rice or
Pigeonpea+Maize in between the alleys of
fruit plants in the same plot. These

intercropping/sequence cropping may be

taken only for 2-3 years. Later on the
shade loving crops such as ginger,
elephant foot yam and lastly turmeric may
replace these crops in the subsequent year
of orcharding as per the shading effect
increases year to year. At this stage the soil
properties may be sufficiently improved by
addition of organic matter of the fruit
plants and continuous intercrops in the
field. This may also increases the
biological activities of the soil. The
improved physical and chemical properties
of the soil will also increase the water
holding capacity of the soil and become
suitable for better cultivation in this plot.
Introduction

A large acreage of Jharkhand state comes
under rainfed upland situation, parts of
which are undulating and barren. The
cultivation in this undulating land is still
challenging. The river banks and nearby
forest areas are generally comes under this
category. Some of them are private and
some are government land. These lands
require vegetative coverage to support
ecological balance of the region. Time to
time some initiative has been taken to

cover these lands by forest trees under
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social forestry programme, but still a large

area of these lands are unutilized.

Considering these facts a case study on

suitable model of Alternate Land Use

(ALU) system has been made at Zonal

Research Station, Chianki to cultivate in

these lands with dryland suited fruit plants

guava. The objectives of this model were
as follows:

1. Establishment of dryland fruit orchard
in the rainfed upland situation.

2. Increasing cropping intensity by using
suitable inter-cropping system in the
early stage of orchard establishment.

3. Making land cultivable with little land
development work in the field viz.,
levelling, bund and terrace making,
cultivation of inter crops between the
alleys of fruit plants.

Importance

The fruit plants like guava, aonla, custard

apple etc. are suitable in dryland situation

and these may improve the financial
condition of the farmers reside
surrounding these areas. These fruit plants
are very much suitable in the agro-
ecological situation of the State and
require very less effort to manage the
orchard because of,diseases and insect-pest
are not a major problem in these fruit
plants in the state of Jharkhand. Resulting,
uses of pesticide are very less thus it
becomes eco-friendly. The vegetative

coverage is possible only through this

technique for the sustainable development
of these undulating uplands. The rural
people enjoy these fruits in low price with
pesticide free fruits for better health.

After making a little soil work in the field,
land becomes suitable for the planting of
dryland fruit plants viz., guava, aonla,
custard apple etc. In the first year of
planting of fruit plants, farmers may
cultivate some field crops as inter-crops.
The inter-crops may be Rice-Chickpea or
Pigeonpea+Rice or Pigeonpea+Maize in
between the alleys of fruit plants in the
same plot. These inter-cropping/sequence
cropping are suitableonly for 2-3 years.
Later on, shade loving crops such as
ginger, elephant foot yam and lastly
turmeric may replace these crops in the
subsequent year of orcharding as per the
shading effect increases year to year. The
guava based inter-cropping system should
be first choice and then aonla and custard
apple in order of preference. After 6-7
years of orchard establishment whole plot
should be covered by guava plant.
Generally after 15 years, theguava plants
become declining. At this stage, the soil
properties may be sufficiently improved by
addition of organic matter by the fruit
plants and continuous inter-cropping in the
field. This

biological activities of the soil. It provides

may also increases the

better micro-climate for crop/vegetable

cultivation. The improved physical and
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chemical properties of the soil will also
increases the water holding capacity of the
soil and better cultivation become possible
in these plots.

Considering these facts a model has been
designed at ZRS, Chianki, which needs
popularized in large scale in the Jharkhand
state in general and specific to Western
Plateau of the State.

Methodology

With the help of little soil work in the plot
and making terraces with 12-15 meter
wide plot along with a bund was made
after the levelling of 12-15 meter wide
sub-plot and 2-3' deep another sub-plot
with similar width followed byleveling of
plot in the same way. Another subplot
wasmade as per availability of the plot size
in the subsequent downward direction in
similar way.

Water harvesting tank

One tenth of plot size wasleft for making a
water harvesting tank by digging at the
most downward position of the land where
all runoff watercollected with the help of
channel made from each sub plot. The tank
may provide lining either by polythene
sheet or by cement work to check
percolation and infiltration loss of
harvested water from the tank. This
harvested water mayutilize for the
lifesaving of fruit plantsand for inter-crops

during drought period.

Plantation of fruit plant

Dryland suited fruit plants such as guava,
aonla, custard apple etc. may be taken for
the orchard establishment in such plot. In
this case guava was selected. The
recommended package of practices
follows for the plantation of these fruit
plants. For the guava plantation following
package ofpractices wasfollowed:
Spacing: 5m x 5m for normal plantation
and 2.5m x 2.5m for high density
plantation.

Pitsize: 2.5 x 2.5’ x 2.5’

Time of pit digging: March to April

Pit filling: May to First fortnight of June
Fertilizers, compost, pesticide etc. well
mixed in the soil before filling the pit:
DAP: 800 g/pit

MOP: 600 g/pit

Compost: 20 kg/pit

Lime: 1.5 kg/pit

Karanj cake: 1.0 kg/pit

Tricel/Radar (5%) dust: 150g/pit

Planting time

First week of July after setting of filled
soil in the pit.

Variety

For guava Allahabad safeda

For Aonla: NA-7 and Chakaiya

For Custard apple: Sahebganj special
Plant sapling

Healthy true to type goottee/budded
plantsprocured from reputed nursery for

having disease and insect-pest free plants
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and this will be helpful for the
establishment of healthy fruit orchard.
Planting time
Before plantation of fruit plants, the whole
plot was made well levelled and prepared
for the sowing of inter-crops. The planting
of goottee/budded plants were done at
evening hour and light irrigation may be
provided just after planting and thereafter
(irrigation) as per need of the plants or at
moisture stress condition. During summer
season special care taken for first year of
planting as frequent irrigation is needed
for saving the plant. Two to three days
after the plantation of fruit plants, the
sowing of inter-crops were done as per
recommended package and practices.
Inter-cropping
As per the experimental findings
followingthree inter-crops/sequence crops
were important for the cultivation in the
inter space (alley) of fruit plants:
1. Rice-Chickpea (Rice variety- BVD
109; Chickpea variety- KPG 59)
2. PigeonpeatRice (Pigeonpea variety-
Birsa Arhar-1;Rice variety- BVD 109)
3. Pigeonpeat+Maize (Pigeonpea variety-

Birsa Arhar-1; Maize variety- Suwan

Composit-1)
Following recommended package of
practices wasfollowed for the inter-
cropping:
Spacing

Spacing for rice: 25 cm row space

Spacing for chickpea: 30cm row space
Spacing for Pigeonpea: 75 cm row space
Ratio of inter-crops:

Pigeonpea+Rice:: 1:2
Pigeonpea+Maize:: 1:1

NPK for different crops:

Upland Rice: 40:30:20 NPK kg/ha
Chickpea: 20:40:20 NPK kg/ha
Pigeonpea+Maize: 80:40:20 NPK kg/ha
Compost: 5.0 t/ha

Seed rate:

For rice 80 kg/ha

For chickpea 80 kg/ha

For pigeonpea 20 kg/ha

For maize 20 kg/ha

Seed treatment

All  seeds must be treated with
Carbendazim 2g/kg of seeds properly.
Intercultural operation
intercultural

better  growth  and

Two to three operations
required  for
development of the inter-crops. Earthing
up in the Pigeonpea+Maize inter cropping
was followed.

Irrigation

Lifesaving irrigation must be provided
from the water harvesting tank if inter
crops shows moisture stress or wilting.
Generally one or two dry spell is common
during monsoon season in the Palamau
region of Jharkhand and most of the
upland crops are affected due to moisture
stress.

Plant protection

© Published by Tropical Forest Research Institute, Jabalpur, MP, India

30



Van Sangyan Vol. 2, No. 7, I[ssue: July, 2015

Suitable plant protection measures were Harvesting of inter-crops
taken,as per the symptoms of diseases or To avoid shattering loss, harvesting were
insect-pest observed in the inter-crops or done in appropriate time of maturity to the
base crop (fruit crop). corresponding inter-crops.

Economic Analysis

Cost of orchard establishment

Rs. 58,500.00 (5 m x 5 m) & Rs. 147,300.00 (2.5 m x 2.5 m) per Acre details are as follows:
Table 1: Economics for One acre of land (ALU Model) Cost for first year

s Amount involved in different spacing of
N6 Particulars Guava plants (Rs.)
' 5m x 5m spacing 2.5m x 2.5m spacing
Land work (5 hrs of 2
1 tractors)@Rs.600/hr 6,000.00 6,000.00
5 Pit digging (@ Rs. 180/- labour 5,400.00 21.600.00
charge)
3 Pit filling (@ Rs. 180/- labour 1.800.00 7.200.00
charge)
4 | Plant cost @ Rs. 35/- 5,600.00 22,400.00
5 | Compost @ 20 kg/pit 3,600.00 14,400.00
5 Fertlllz_er cost @ DAP 800g+MOP 5.600.00 22.400.00
600g/pit
7 | Lime 1.0 kg+Tricel(5%) 150g/pit 1,600.00 6,400.00
8 Planting cost @ Rs.180/- labour 1.800.00 7.200.00
charge
9 | Other management for 1st year 5,400.00 10,800.00
10 | Irrigation cost 18,000.00 24,000.00
11 | Plant protection 1,200.00 2,400.00
12 | Miscellaneous 2,500.00 2,500.00
Total 58,500.00 147,300.00
Table 2: Cost of cultivation for inter-crops for first year (Rs.)
S Guava+ Guava+
N Particulars (Rice- (Pigeonpea+Mai ~ Guavat
] Chickpea) ze) (Pigeonpea+Rice)
Land preparation cost
1 @Rs.180/- labour charge 9,000.00 9,000.00 9,000.00
2 | Compost @2.0 ton/ha 2,400.00 2,400.00 2,400.00
3 | Fertilizer (NPK) 2,700.00 2,750.00 2,750.00
4 | Seed cost 3,400.00 2,000.00 2,000.00
5 | Intercultural operation 7,200.00 10,800.00 8,800.00
6 | Plant protection cost 2,000.00 4,000.00 4,000.00
7 | Harvesting threshing etc. 3,600.00 5,400.00 5,400.00
8 | Miscellaneous 1,000.00 1,000.00 1,000.00
Total 31,300.00 37,350.00 35,350.00
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Table 3: Cost of cultivation and management of guava plants in second year (Rs.)

s Guava+ Guava+
N. Particulars (Rice- (Pigeonpea+Mai . Guava+ .
' Chickpea) ze) (Pigeonpea+Rice)

1 g’l':r:'fgeme”t of guava 29,460.00 36,550.00 36,550.00

2 EI'ZQ: protection inguava 1 5 400,00 2,000.00 2,000.00

3 | Irrigation in guava plant 9,000.00 9,000.00 9,000.00

4 Fertilizer management in 3,000.00 3.000.00 3.000.00
guava plant

5 | Cost in inter-cropping 31,300.00 37,350.00 36,350.00
Total 74,760.00 87,900.00 85,900.00

Table 4: Cost of cultivation and management of guava plants in third year (Rs.)

S. Particulars G(g?(\:/s ' (Piggﬂz\é(;Mai Guavar

N. Chickpea) z6) (Pigeonpea+Rice)

1 g’l'::t""geme”t of guava 29,460.00 36,550.00 36,550.00

2 EI':Q: protection in guava 3,000.00 3,000.00 3,000.00

3 | Irrigation in guava plant 9,000.00 9,000.00 9,000.00

4 | Fertilizer management in 4,500.00 4,500.00 4,500.00

guava plant

5 | Cost in inter-cropping 31,300.00 37,350.00 37,350.00

Total 77,260.00 90,400.00 88,400.00

Table 5: Cost of cultivation for inter-crops and guava plants at the spacingof 5m x5 m

Cost Cost of cultivation Gross income (Rs.) Net income (Rs.)

of (Rs.)

Guav

a Pigeonpe | Pigeonpea G_uava+ C_;uava+ G_uava+ C_Suava+
_ | cultiv a+Rice +Maize (Pigeonpe | (Pigeonpea | (Pigeonpe | (Pigeonpea
S| ation a+Rice) +Maize) a+Rice) +Maize)
> | (Rs.)
| 58,500 -
21 00 14140.00 | 14940.00 | 25452.00 24766.00 47.188.00 - 48,674.00
g 20550' 14540.00 | 15340.00 | 25662.00 25578.00 | -9,098.00 | -9,982.00
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= 21220. 1 4 1940.00

00 15740.00

47920.00

39832.00 11,760.00 2,872.00

Note: From 4™ year shade loving crops viz., turmeric, elephant foot yam etc. may be
cultivated inside the guava orchard. Net returns increases year to year as yield of guava

plants increases in the subsequent year.

On the basis of economic analysis of
different inter-cropping system in the
guava orchard, Pigeonpea+Rice gave best
net return followed by Pigeonpea+Maize.
Initially, upto two years of orchard
establishment net return was with negative
values for all combinations of inter-crops.
Because of high initial cost incurred in the
orchard establishment and round the year
management cost of newly planted fruit
plants for two initial years. With the
fruiting of guava plants from 3™ year of
plantation, net return become positive and
it will increases year to year as fruit
yield/plant increases with the increasing
canopy of guava plants in the subsequent
year. After 3™ vyear, inter-crops to be
changed by the shade loving crops viz.,
ginger in the 4™ year, Elephant foot yam in
the 5™ year and Turmeric in the 6" year.
Turmeric cultivation may be prolonged
upto the orchard life.

Rainy season fruiting of guava plants may

be discouraged by manual de-blossoming

in guava plants to enhance fruiting in the

subsequent winter season for getting
higher return during the winter season
when high demand of guava fruits in the
market with higher price as quality of
guava fruits are better in the winter season
as compared to rainy season.After 12-15
years of orcharding practices soil condition
of the plot become improved by adding
organic matter of plants and increasing
biological activity due to shade and
continuous cultivation of inter-crops inside
the orchard. After decaying of guava
plants the fallow land of this orchard
become fertile because soil physical,

chemical and biological properties
increases due to rich in organic matter
content in the soil which will ultimately
increases water holding capacity of the soil
and may be utilize for the cultivation of
vegetable crops during rainy season and
winter season also by providing irrigation

facility.
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Combating desertification in India

Manoj Kumar Behera
Natural Resource Management Consultants (NRMC) India Private Limited
Bhubaneswar (Orissa)

June 17 is observed worldwide as the
World Day to combat Desertification.
Given that this year the focus is on
attainment of food security for all through
sustainable food systems, the spectrum of
policy
approach needs a thorough review. The

level dialogues and research
goal of achieving food security for all is
quite impractical without greater public
awareness and participation. As the
consequences of desertification are very
serious and people across region, religion,
age, caste and economic status will have to
bear it, our common understanding and
approach if engaged in a proper way may
bring certain improvements in the lives of
our present and future generations. This
article is all about our understandings on
desertification and how we can help
individually and in a community to
mitigate the impacts of desertification.
World Day to Combat Desertification
2015

With the slogan, ‘No such thing as a free
lunch. Invest in healthy soil’, the 2015
observance calls for:

(1) A change in our land use practices
through smart agriculture and adaptation to
changing climate, especially in the dry

fragile parts of the world where food

shortages are becoming more and more
severe

(2) Access to technology and land rights
for small holder farmers who safeguard the
environment and meet the food needs of
millions of households, especially among
the poorest households

(3) A balance in the land use for ecology
and consumption, drawing on the best
practices

(4) More investments in sustainable land
practices so that sustainable food systems
become the normal practice and

(5) More
desertification whose effects on security,

effective  action  on
peace and stability are invisible yet real for
the affected countries due especially to
food and  water  scarcity  and
environmentally forced migration.

(Source: http://www.unccd.int/en/program

mes / Event-and-campaigns/WDCD /wdcd
%202015/Pages/default.aspx?HighlightID=
352)

The term desertification as defined by the
United Nations Convention to Combat
Desertification encompasses all types of
land degradation in arid, semiarid and sub-
humid areas resulting from various factors
including climatic variations and human

activities (UNCCD  Art.l.a). Our
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understanding on land degradation will be
little helpful to have a clear idea about
desertification.

Land degradation is anyshort term or long
term reduction in the natural productive
capacity of land (UNEP, 1992b).Land
fragmentation, increased area of cultivable
lands due to population pressure,
unsustainable land use practices such as
mono cropping, overgrazing etc. are the
major causes of desertification.Loss of
biodiversity, salinization, water erosion,
sand dune encroachment, rangeland
degradation and outmigration are key
components of land  degradation.
Desertification affects us in both ways,
directly by reducing the yields of crops
and livestock and indirectly by declining
the quality of natural resources like
water.In the former case it threatens the
baskets of food and nutritional security of
developing and under developed countries.
Given the lower purchasing power of these
countries, a little imbalance and
fluctuation in economic and ecological
stability due to desertification impacts can
bring in disastrous situation for especially
the poor and marginalized who mostly rely
on land based livelihoods. It has been
estimated that
US$40

without taking into account hidden costs of

land degradation costs
billion annually  worldwide,
increased fertilizer use, loss of biodiversity

and loss of unique landscapes.

For India, which shelters 194 million
hungry people, highest in the world as per
the United Nations annual hunger report
and also going to surpass china in a decade
or two to become the most populous
country in the world, maintaining stability
and sustainability around ecological
parameters is of paramount importance. As
per the estimation of Government of India,
about 32 percent of geographical (105.48
mha) area of India is undergoing the
process of land degradation. In the recent
years the symptom of desertification is
quite evident almost in all parts of India
and particularly in Odisha around 1.5 lakh
hectare of land showing signs of
desertification.Given India as an agrarian
country which still provides livelihoods to
70 percent of its population and
employment to around 50 percent of
workforce, it needs to put in best
investments around soil and other natural
resource management. Besides, a major
change in policies and implementation
approach to ensure sustainability around
land use practices through promotion of
mixed cropping (cultivation of two or
more agricultural units in the same piece
of land where inclusion of livestock is a
most), intercropping (raising one or more
crops in proximity), agroforestry (raising
agricultural crops and/or livestock in
between tree alleys where woody perennial

like forest/fruit tree is a most), controlled
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grazing and wasteland reclamation
measures and strengthening adaptation
mechanisms as well as environmental
conservation, more public debate and
participation in the whole process of risk
mitigation is quintessential and can

contribute significantly in addressing
desertification. Combating desertification
is not the exercise of policy makers or
planners, it is the duty of all of us as per
the constitutional provisions/obligations
laid under article 51A (g) of Indian
Constitution which says that “it shall be
the duty of every citizen of India to protect
and improve the natural environment
including forests, lakes, rivers and wildlife
and to have compassion for living

creatures”.

Let’s join hand together and save our
planet.
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Know your biodiversity

Swaran Lata and Pradeep Bhardwaj

Himalayan Forest Research Institute (HFRI)
Shimla (Himachal Pradesh)

Spilopelia chinensis

Spilopelia chinensis is commonly known
as Spotted dove, Mountain dove, Pearl
necked dove and Lace necked dove. It is
common resident bird of Indian
subcontinent and Southeast Asia but it is
also established in many areas outside
their native range i.e. Australia, Mauritius
and Hawaii. It belongs to order
Columbiformis and family Columbidae.
Streptopelia chinensis and Stigmatopelia
chinensis are the synonyms of Spotted
dove. It generally lives for 8 years. It is
mostly seen in open areas, light forest,
gardens, fields and urban areas. Spotted
doves are generally seen in pairs or
groups.

Spotted dove is small long tailed pigeon
with white spotted black collar patch on
the back and side of the neck. Head is pale

pink to grayish with yellow to orange iris.

It has pale brown under parts streaked with
dark buff. Tail is long, brown with white
tips. They have some special feathers on
their body which disintegrates and
produces powder which is wused for
cleaning and lubricate the other feathers.

It feed mainly on seeds, grains, fruits and
occasionally on small insects. Both the
parents take part in building nest,
incubating eggs and feeding the young.
Juveniles are dull in appearance and do not
acquire the neck spots until they mature.
Nests are generally seen on the branches of
trees and bushes.

Spotted doves are monogamous and breeds
year round. During the breeding season
bowing display is seen which indicates
male and female are close to each other. It
generally lays 1-2 white glossy eggs and
incubation period is 14-16 days. During
the breeding season they produce crop
milk. Special glands are present in crops of
both male and female which enlarges and
secrete thick milky substances. Chicks
drink this milk by inserting their bills into
parent's throat.

Migration is not seen in spotted dove but
they disperse readily to colonies new area.

It adapt easily in cultivated areas.
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Although it is least concern in IUCN Red
List but vulnerable to loss of habitat by
human developments, trapping for pet
trade, use of pesticide and herbicides in

agriculture.

Nicandra physaloides

Nicandra physaloides is monotypic genus
of Nightshade or Solanaceae family. It is
know for its medicinal and insecticidal
properties. The Genus name ‘Nicandra’ is
named after the Greek poet Nicander who
wrote about poisonous plants in the second
century B.C and the species name
‘Physaloides’ 1s given because of its
resemblance with ‘Physalis’ species. It is
native to Peru and known as Apple of
Peru. It has achieved weedy status in many
of the temperate and subtropical countries
of the world. It is now widely naturalised
in Tropics. It is also known as Shoo Fly
Plant because it has potent insect repellent
property due to the presence of
nicandrenone as a main active chemical
constituent.

It is erect fast growing annual herb,

approximatly 1 meter tall. Stem angular

and hairless and branches spreading.
Leaves are ovate, large, alternate, toothed
resembles like Datura leaves. Flowers
soilitary, axillary, bell shaped, pale blue or
violet and with white center. Stamens 5
with anthers yellow and single pistil. Berry
green-brown or yellow. Seeds are pale
brown. Flowering and fruiting season is
October-February.

All parts of plant are poisonous. Alkaloids
like withanolide, withaperuvin E and
nicandrin B are isolated from this plant
which is  responsible for various
pharmacological activities. It is used as
antidiabetic,

analgesic,  anthelmintic,

sedative, diuretic, antibacterial, anti-
inflammatory and febrifuge. Whole plant
is used in the treatment of contagious
disorders, cough, toothache, intestinal pain
from worms and impotence. Foliage is
toxic to herbivores. In the southern states,
the juices from the foliage and roots of this
plant are mixed with milk in a dish, which
is used to attract the flies and killing
them. In many areas plant is used as an insect
repellent by simply rubbing exposed skin with
stem and leaves.

Apple of Peru is generally seen near fields
and wastlands. Flowers of Nicandra
physaloides are nector and pollen source
for honey bees. It is also grown as
ornamental plant. It is best propagated
from seeds in partial sun and in loamy
fertile soil. Seeds of this plant dispersed
It is

mainly by birds. now become
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noxious weed of crops, waste areas,
roadsides, river banks and forest margin

and it can be controlled by use of
herbicides.
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