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From the Editor’s desk

Tree planting is not a substitute for taking rapid and drastic actions to reduce greenhouse gas emissions. bertainly, planting trees
i farmerly farested lands is one of the best options to offset a portion of anthrapagenic carbon emissions, but increasing global
tree cover will only constitute a fraction of the carbon reductions needed to kegp temperature increases below [5° to 7°0.
Potential carbon sequestration estimates of increasing tree cover range more than /-fald. depending on assumptions about the
rate of carbon uptake, the amount of land considered appropriate for refarestation, and fiow long those trees remain on the land
Moreover, much uncertainty remains about how much carbon trees will sequester in the future, given that increasing drought and
temperatures fram climate change can lead to substantial tree mortality either directly or indirectly through feedback loops
invalving fire and insect outbreaks. Lonversely, some high latitude areas that were unsuitable for trees may become favorable in
the future.

Maximizing the benefits of tree planting requires balancing multiple ecological and social goals to prioritize where to increase
tree cover regionally and globally. Some global maps estimate potential land area far reforestation without factoring in that
people need places to live, produce food, and extract natural resources. Large scale reforestation may be feasible in some areas,
particularly those in public ownership, but reforestation will mostly occur in multiuse landscapes. Several recent studies suggest
that prioritizing forest restoration on the basis of criteria, such as past land use, potential for natural regrowth of forest
conservation value, and agportunity cost from ather land uses, can increase feasibility and improve reforestation success. Large-
scale planning is more lkely to result in successful reforestation projects over the long term and prevent deforestation
elsewhere. But recognizing competing land uses means that the actual land area feasible for reforestation is much lower than the
amount proposed by some ambitious global reforestation maps and national commitments. Successful tree planting requires
careful planning at the project level which starts by warking with all stakeholders to clearly identify project goals. People plant
trees for many different reasons, such as restoring forest. sequestering carbon, providing incame from timber harvesting, or
impraving water quality. A single tree-planting project may achieve multjple goals, but it is rarely possible to simultaneously
maximize them al|. because goals often conflict, and prioritizing one goal may result in other undesirable outcomes. Llear goals
are key to being able to evaluate whether the project was successful and to selecting the most cost-effective way to increase the
mumber of trees. For example, if a primary project goal is to restore histarically farested habitat, simply allowing the forest to
regrow naturally often results in the establishment of more trees at a much lower cost than actively planting trees, particularly
in locations with nearby seed sources and less-intensive previous land use. By contrast, if the goal is to provide landowners with
fruit trees or species with valuable timber. then plantations of non-native species may be the most suitable approach. Many
additional questions must be addressed prior to project implementation, such as potential unintended consequences of tree
planting, which species to plant, fiow landowners will be compensated for lost income, and who is responsible for maintaining
trees over the long term.

In line with the above this issue of Van Sangyan contains an article on Ensuring tree planting a success: matter of choice and
concern. There are also useful articles viz.. Forest genetic resources of Western Ghats, Growth and yield performance of aonla varieties

in Ghhindwara district Madkhya Pradesh, 3% TITI39T: [BHTTT J29T % TEJTAT UF 3 Tad1T &71% TN FT SA197 STETR,
ST F ST T 979, TRUTH UF Ja84, TIFHIT: TR ST T8 T and Shisham defoliator, Plecoptera reflexa
and its control measures and Jia T&F ATAHITA.

[ hope that readers would find maximum infarmation in this issue refevant and valuable to the sustainable management of forests.
Van Sangyan welcames articles, views and gueries on various such issues in the field of forest science.
Looking farward to meet you all through farthcoming issues

Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else
involved in creating, producing or delivering Van Sangyan (VS) or the materials
contained therein, assumes any liability or responsibility for the accuracy,
completeness, or usefulness of any information provided in Van Sangyan (VS), nor
shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While
the advice and information in this e-magazine are believed to be true and accurate
on the date of its publication, neither the editors, publisher, owners nor the authors
can accept any legal responsibility for any errors or omissions that may be made or
for the results obtained from the use of such material. The editors, publisher or
owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors
and not of Van Sangyan (VS) or its publishers. Van Sangyan and its editors,
publishers or owners make no representations or warranties with respect to the
information offered or provided within or through the Van Sangyan. Van Sangyan
and its publishers will not be liable for any direct, indirect, consequential, special,

exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and
conditions from time to time and your access of Van Sangyan (VS) or its website
will be deemed to be your acceptance of an agreement to any changed terms and

conditions.
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Ensuring tree planting a success: matter of choice and concern

Sapna Thakur®” and Kamini Gautam?

!Department of Forestry and Natural Resources, College of Horticulture and Forestry, Punjab
Agricultural University, Ludhiana-141004, Punjab, India
?Grassland and Silvipasture Management Division, Indian Grassland and fodder Research
Institute, Jhansi-284003, Uttar Pradesh, India
*E-mail: kaminigautam1989@gmail.com

‘Van Mahotsav’ the tree planting festival
of India was started in the year 1950, by
then Union Minister for Agriculture and
Food Sh. K. M. Munshi ji and is
celebrated every year in the month of July
across the nation with great pomp and
show. Pan-India, plantation drives are
arranged in the monsoon season with the
aim of creating awareness among the
masses regarding importance of trees for
sustaining life on the earth and to
contribute towards increasing the tree
cover outside the natural forests and meet
the national target of 33 per cent
geographical area under forests, against
the present forest and tree cover of 24.56%
per cent. According to the National Forest
Policy of 1988, in hilly states, 66% and in
rest of the states, 20% of their
geographical area should be under the
forest and tree cover. Therefore those
states which are lagging behind needs to
gear up and make serious efforts to
achieve the desired target.

In this direction, the government of India
has taken many initiatives like Green India
Mission (2008), National Biofuel Policy
(2009), National Agroforestry
Policy (2014), Regional Consultation on
Agroforestry (2015), National Mission on
Agroforestry and Bamboo (2015);
Compensatory Afforestation Fund
Management and Planning Authority
(CAMPA) Act (2016), etc. and also has
committed for its Nationally Determined

Contributions (NDCs), towards reducing
the intensity of its fossil fuel emissions- 33
to 35% from 2005 levels by 2030;
producing 40% of its electricity from non-
fossil fuel sources including biomass and
creating an additional carbon sink of 2.5 -
3.0 billiontonnesof  CO,equivalent
through additional forest and tree cover by
2030, under the Paris agreement.

As per the annual report of Ministry of
Environment Forest & Climate Change
(2019-20), ever since the establishment of
National Afforestation Programme (NAP)
28 State Forest Development Agency
(SFDA) projects has been initiated in the
country at an expenditure of Rs.3894.81
crores, to treat an area of 22.10 lakh
hectares. Additional funds of around Rs.
47,436 crores have been released and
distributed among different states (2019-
20) under the CAMPA project for
afforestation to create green cover.
However, proper utilization of these funds
and practical results of plantation survival
seems to be a big challenge.

Mere planting, doesn’t guarantee the
success of plantation programmes and
demands aftercare and protection of
planted stock as well. The success rate of
such plantations are quite low with
marginal change in the tree cover and in
most of the cases; absence of any audit to
record their survival and establishment,
further exaggerates the situation, and urges
to give a thought for needful perusal of
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actual reasons of such failures. Wrong
choice of species, poor planning, inferior
planting stock, lack of soil and moisture
conservation, grazing of tree seedlings by
animals, absence of technical knowledge,
inadequate supervision, proper funds
allocation, etc. are some of the major
reasons, which needs to be addressed on
priority basis before conducting any
plantation programme.
A paradigm shift from the gross area taken
up for plantation to ensuring the survival
and quality of plantations is much desired.
Ensuring the success of tree plantations,
demands continuous efforts, especially
during the initial years, till tree seedlings
gets fully established and enters into
sapling to pole stage. Apart from the
vagaries of climate change, there are
several factors that play a crucial role in
plantation establishment and its success,
such as right choice of species, using good
quality planting material, site preparation,
spacing, applying correct planting
techniques as well as after care and
maintenance.
Successful plantation establishment s
largely governed by few factors:
e Why to plant, what to plant, where
to plant and how to plant?
e Potential species for plantation
e Good practices to be adopted for
the successful establishment and
management
Choice of species
Species should match the purpose and
needs of end users i.e., when the purpose
of raising plantations is environment
protection, the tree species must be a rapid
colonizer, hardy in nature with deep
extensive root system; tolerant to infertile
conditions and extremes of climate
(Tablel). In case, a tree is to be planted in
the backyard for domestic use, fruit tree or

evergreen shade tree is an appropriate
choice like Moringa oleifera, Guava,
Peach, Pear, Neem etc. Similarly, when it
has to be planted on farmer’s field for
commercial use, the choice of species is
generally market driven with short rotation
cycle like Populus deltoides, Melia dubia,
Anthocephalus  cadamba, Leucaena
leucocephala, Dalbergia sissoo etc. Once
the purpose of plantation is clear, the
choice of species gets narrowed down.
Indigenous species and species admixture
needs to be prioritized over exotics and
monocultures. Finally, matching species
with the site conditions is the most crucial
factor and it becomes imperative to
consider edaphic, climatic, topographical
and biotic factors of the site.

Planting techniques

Good quality planting stock gives
assurance for survival and higher
productivity, therefore must be procured
from reputed agencies or government
institutes. Timing of planting is an
important  variable influencing  the
performance, usually; deciduous species
are planted during winter months and
evergreen species during monsoon season.
Proper site/soil preparation are important,
including pits of proper size and earthwork
done well in advance is essential, so as to
improve the soil aeration and proper root
development. While planting, the plant
should be placed in the centre of the pit
and filled with mixture of loosened top soil
and FYM and pressed gently, so as to
establish contact between the plant and the
soil, while maintaining the straight
position to ensure the spreading position of
the roots.

After care and monitoring

After the planting, protection against
animal damage through
grazing/browsing/trampling, pest and
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diseases and forest fire needs to be
ensured; otherwise it could lead to
mortality of plants. Further, replacement of
casualties or gap filling as soon as
possible, irrigation, weeding, pruning, etc.
is vital for the successful establishment.
Continuous  protection coupled  with
monitoring, auditing and recording of the
plantation data should be followed up for
finding reasons of the failure of plantation
if any and possible solutions. This will
escalate the success and quality of
plantation drives that are being carried out
every year in India. Further, for
monitoring and audit preferably third party
should be engaged.

Way forward

Intensive management of vast plantation
area is practically not feasible. The tree
planting on farmer’s field is more
successful owing to its limited area with
intensive management and there is need to
encourage tree insurance schemes or
policy initiatives which must be linked
with economic gains. Forest department
and NGOs raised plantations must be
supported by regular flow of funds and
adequate supervision. Citizen led tree
planting can be acclaimed successful, only
when we will broaden our ‘think tank’
from planting to adopting tree and ensure
their establishment. We must feel
contended towards trees for the various
ecosystem services and other tangible
benefits provided by them, which will
imbibe a sense of responsibility towards
their care and management and give a real
essence of rejoice of making our
contribution  towards saving Mother
Nature. With our combined efforts, hope

we will achieve the target of covering
country’s 33% area with forests and trees

soon.

Tablel. Species suitable for extreme
Environmental conditions

Extreme Tree species

conditions

Ravine Acacia nilotica, Acacia

and catechu, Dalbergia sissoo,

gullies Azadiracta indica, Zizyphus
numularia, Anogeissus
species

Hot Prosopis juliflora, Prosospis

Desert cineraria, Acacia nilotica,

Areas Ailanthus excelsa, Tecomella
undulata, Hardwickia binata,
Zizyphus spp.

Water Salix babylonica, Eucalyptus

logged species, Alnus spp., Morus

conditions | alba, Taxodium distichum ,
Terminalia arjuna

Rocky Anogeissus pendula,

and Anogeissus latifolia,

gravelly Leucaena leucocephala,

areas Aegle marmelos, Bamboos,
Acacia spp.

Alkaline | Prosopis juliflora, Acacaia

and saline | nilotica, Casuarina

soil equisetifolia, Salvadora
oleoides, Tamarix  spp.,
Terminalia arjuna

Acidic soil | Acacia auriculiformis,
Gliricidia sepium,
Pithecellobium dulce,

Pterocarpus indicus,
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Forest genetic resources of Western Ghats

Swamy Gowda M. R. and Tresa Hamalton*

Institute of Wood Science and Technology
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)

18th Cross, Malleshwaram,
Bangalore - 560 003
*E-mail: tresa@icfre.org

Genetic resources are referred as the first
resource among the natural resources on
this planet. Genes are the link from
generation to generation of all living
matter. This resource includes the presence
of vast diversity among and between
species of animals, plants and micro-
organisms. Within this diversity there is a
hierarchy of organization, and the term
genetic resource has meaning at each level.
Forest genetic resources (FGR) constitute
one part of the broader grouping of Plant
Genetic  Resources for food and
agriculture, which is defined as any
genetic material of plant origin of actual or
potential value for food and agriculture.
Forest genetic resources represent the
genetic diversity contained in thousands of
tree species on earth, and is defined as the
genetic variability of tree species which
has a potential or real value for humans.
Forest ecosystems are repositories of huge
reservoirs of biodiversity. Nearly 90
percent of terrestrial biodiversity is found
in the world’s forests.

Importance of Forest Genetic Resources
The immense value and contributions of
FGR for humankind and other forms of
life on earth is often difficult to quantify.
The absolute and relative value of forests
and trees and their products and services
vary tremendously and this value depends
on the continued availability, access and
use of FGR. FGRs have major social,
cultural and spiritual values, mainly at tree

species level. In many developing
countries, fuel wood from the forests is the
primary source of energy. Numerous trees
and shrub species are exploited for
medicinal purposes. About 1 billion people
worldwide depend on drugs derived from
forest plants for their medicinal needs. In
some countries, the chemistry and
medicinal value of the flora are being
investigated. Indigenous tribes living
within forest areas depend on many forest
species and their product for their
sustenance and economy. The rich species
diversity of tropical forests directly
contributes to their provision of a wide
range of non-wood forest produce
(NWFPs). Many NWFP species have a
wide genetically determined variation in
the yield and quality of their products, and
indeed some industries are only possible
because of this variation.

The Western Ghats

The Western Ghats, running parallel to the
west coast of Peninsular India, have a
series of hill ranges covering a distance of
1600 km from Thapti Valley in Gujarat to
Kanyakumari in Tamil Nadu traversing
through the states of Maharastra, Goa,
Karnataka and Kerala. Though the average
height of the hill ranges is 1000 m, the
highest peaks south of Himalayas - the
Anamudi (2695 m) and Dodabatta (2637
m) - are in the Western Ghats. The western
side of the Western Ghats facing the
Arabian Sea receives maximum rainfall
and the annual precipitation varies from
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2000 mm to 7450 mm. The eastern side of
the Western Ghats is in the rain shadow
region, therefore receives relatively less
rainfall. The mean temperature is between
24°C and 20°C; however, the temperature
will be zero to sub-zero in the mountain
peaks during winter. The major soil types
are laterite, red loam, and medium black,
alluvial, red gravelly and hill soils.
Biodiversity in the Western Ghats
Depending on the amount of rainfall, soil
type and altitude, different vegetation
types are formed in the Western Ghats.
The dominant vegetation types are west
coast tropical evergreen forests, west coast
semievergreen forests, southern moist
mixed deciduous forests, southern dry
mixed deciduous forests and scrub jungles.
At higher elevations the vegetation
becomes southern montane wet temperate
forests (sholas) and southern montane wet
grasslands. The Western Ghats also
support a diverse fauna. Among the
vertebrates, the largest number of known
species is among birds (508 species),
followed by fishes, reptiles, mammals and
amphibians. The highest rate of endemism
is found among amphibians (78% of all
Western Ghats species) followed by
reptiles, fish, mammals and birds.

India is one of the 12 mega diversity
centres of the world where Western Ghats
and the Eastern Himalayan region
constitute 2 of the 25 biodiversity hotspots
representing a storehouse of several
promising economically important plants.
Western Ghats, being one of the global
hotspots of biodiversity, supports an
enormous vegetal wealth; the entire
Western Ghats biogeographic region is a
major genetic estate with an enormous
biodiversity of ancient lineage. Nearly
5800 species of flowering plants occur, of
which 56 genera and 2100 species are

endemic. Karnataka alone harbours 3900
species belonging to 1323 genera and 199
families, while Nilgiris has 2611 species of
flowering plants. Some dominant families
are Poaceae, Leguminasae, Orchidaceae,
Acanthaceae, Euphorbiaceae, Asteraceae,
Lamiaceae and Rubiaceae. The dry scrub
vegetation occurs at the foothills,
particularly along the eastern side of
Western Ghats and these forests merge
with the forests of Deccan region. The
vegetation is mostly comprised of thorny
species. The tree species are sparse and
stunted, and the climbers are few. The
herbaceous flora in these forests can be
observed only during monsoon and are
represented by  numerous  grasses.
Bambusa arundinacea, Dendrocalamus
strictus, D. stocksii etc. are economically
important bamboo species in the Western
Ghats. In Karnataka, a number of forest-
dwelling and fringe communities depend
almost exclusively on bamboo for their
livelihood. One such community is the
Medars, who depend on bamboo to the
extent that they revere and worship
bamboo.

FGR conservation in Western Ghats
Conservation of FGR is regarded as the
actions and policies that assure the
continued  existence, evolution and
availability of these resources for present
and future generations. The aim of genetic
resource management is to maintain
conditions in which the genetic makeup of
a species can continue to evolve in
response to changes in its environment
and, in the mean time, reduce the rates of
genetic erosion.

The Western Ghats of India cover an area
of approximately 160,000 km? with an
elevational range of 300 to 2700 m. The
presence of these hills creates major
precipitation gradients that strongly
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influence regional climate, hydrology and
the distribution of vegetation types and
endemic plants, which for the most part,
face the gravest threats to their natural
resources and are  hotspots  for
conservation. Studies have substantiated
the importance of these areas as global
priorities. Since these hotspots cover
thousands of square kilometers, there is an
urgent need to conduct further
prioritisation  exercises  within  these
regions, which can aid in their
conservation. This must begin with a
thorough documentation of the diversity of
tree species present in the Western Ghats.
The total genetic diversity of each species
must then be necessarily captured in the
material chosen for their conservation.
There are various methods available for
the conservation of trees and the same will
be discussed later.

Conclusion

Western Ghats, being one of the global
hotspots of biodiversity, supports an
enormous vegetal wealth. Increased use of
forest resources and a shrinking forest land
base threaten the sustainability of forest
genetic resources and highlight the
importance  of  conservation  and
sustainable  management  of  these
resources. As forest trees are the keystone
species of forest ecosystems, their
continued existence is essential for many
floral and faunal associations of these
ecosystems. In order to be sustainable over
time, conservation and genetic
management should be incorporated in
wider planning frameworks, such as
national forest programmes and rural
development plans. And there is need to
address gaps in information on status and
trends in forest biological diversity and
genetic resources using relevant indicators.
Given the vital importance of FGR for

traditional medicines and the potential

benefits from bioprospecting, there is also

need for more research on the medicinal
value of forest trees to unlock the full
potential of FGRs.
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Growth and yield performance of aonla varieties in Chhindwara
district, Madhya Pradesh
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(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)

Chhindwara, Madhya Pradesh

Introduction

Aonla (Emblica officinalis Gaertn. Syn.:
Phyllanthus emblica L.), a member of the
family Euphorbiaceae, also known as
Indian gooseberry (Gaertn.) is indigenous
to Indian subcontinent. Owing to its hardy
nature, suitability to various wastelands,
high productivity and nutritive ingredients
besides having therapeutic values, aonla
has become an important fruit. In fact,
aonla, in its processed form is very popular
among the social elites. As an indigenous
fruit, it has extensive adaptability to grow
in diverse climatic and soil conditions
ranging from western and eastern
Himalayas, Arawali, Vindhyan to southern
hills. The climate ranges from hot tropical
plains to humid subtropical mid-elevation
hills is suitable for its cultivation. It is even
raised in arid, semi-arid, coastal and warm
temperate conditions successfully.
Similarly, it grows well in saline, alkaline,
and degraded as well as in sandy, red and
clay soils.

Economic importance

Aonla is not merely a source of nutrients
and medicine as well and it cultivation is
also highly remunerative for small and
marginal farmers. Traditionally, aonla has
been a want on crop of forest or
household, but during the last decade,
unprecedented expansion has  been
witnessed in the sphere of aonla
cultivation across the country, utilizing the
wasteland of resources culminating in
increase in farmers’ income, nutritional
security ~ coupled  with enhanced

employment  and
wastelands.

Material and method
The location of the experiment was 643 m
above msl on latitude 22° 4* 52.4" N and
longitude 78° 52° 31.7" E A total seven
varieties, viz. Banarasi, Krishna, Kanchan,
, Chakaiya, NA 7, Anand-2 and wild were
taken for study, which established through
in-situ patch budding. The experiment was
laid out in randomized block design
(RBD) with three replications, considering
five plants as unit of each treatment
(variety). Planting was done during August
2003 with a spacing of 5 x 5 m in pits of
30cm x 30cm x30cm. The uniform
management practices were adopted for all
the cultivars for the yield in all the
varieties uniformly. Fruits were randomly
selected from all the directions of the plant
for quantitative attributes of fruit like fruit
weight, length, width, girth, stone weight
and stone shape.

Result and discussion

Study was conducted to find out
performance of the most popular cultivable
varieties of Anola NA-7, Chakaiya,
Anand-2, Krishna, Kanchan, Banarasi and
wild. There were seven different varieties
of grafted anola procured from
International florifarm, Mohli; Mansar of
Nagpur district was cultivated in nursery.
On the basis of their maturity period, the
varieties like Banarasi, Krishna mature
early during the months of mid October-
mid November; and other varieties
obtained during November to December.

rejuvenation  of
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Harvesting was done in the month of
January when fruits were green in colour.
The color of the fruit is yellowish-green or
greenish-yellow upon ripening. The
diameter of the fruit is 2-4 cm and the
flesh is acidulous. The weight of the fruit
IS 26 to 40 g. The stone within the fruit is
tightly set in the center. The stone is six
ribbed and is enclosed by two hard trig
nous seeds. The seed weighs around 1 to 2
g. The grafted plants attain the height up to
5-8 meter at 10-15 years of age.

Data presented in table-1, showed a
significant difference in respect of Plant
Height, Plant Girth and  Spread.
Significantly maximum plant height was
recorded in the varieties wild, (8.5m)

followed by NA-7 (7.5m), Chakaiya
(7.33m) and Kanchan (7m) and minimum
plant height was recorded in varieties
Anand-11, (5.83m), Krishna (6.5m) and
Banarsi (6.17m), significantly maximum
girth of plant was recorded in the variety
Chakaiya (52.2 cm), Kanchan (51.2 cm)
followed by Anand-2 (45cm) and NA-7(
45.35cm). As regard spread of plant
variety wild recorded maximum spread
followed by Banarsi and Krishna. Overall
growth performances of all varieties were
good. Variety NA-7 and Chakaiya
recorded significantly superior result is
respect of fruit diameter of plant variety
followed by Krishna, Banarsi and Anand-
2.

Tablel: Growth performance of aonla varieties under Chhindwara district

Height of | Girthof | Plant spread (m) | Diameter of fruits (cm)

plant (m) plant X direction | Y direction
Varieties (cm) EW NS
Banarsi 6.17 39.51 3.16 3.25 3.97 3.87
Chakaiya 7.33 52.26 3.66 3.93 4.00 4.33
Anand 5.83 45.22 3.48 4.25 3.60 3.77
Krishna 6.50 40.67 3.58 3.75 3.83 3.87
Kanchan 7.00 51.21 3.66 2.87 3.50 3.60
NA-7 7.50 45.35 3.75 3.75 4.10 4.10
Wild 8.50 43.67 3.67 4.17 2.40 2.67
SE +_ 1.339 5.658 0.857 0.702 0.624 0.546
CD (5%) 2.8722 12.13 1.835 1.501 1.339 1.172

Quality of fruit

Data presented in table 2 revealed that
maximum weight of fruit was recorded in
the variety Chakaiya (40.27 g) followed by
NA-7 (37.47 g). However weight of fruit
was recorded in Kanchan (34.33 g),
Banarsi (30.51 g) and significantly lowest
seed weight was recorded in variety
Krishna (28.51 g) followed by Anand
(26.68 g) and wild (24.13 g). The
maximum pulp weight of fruit was

recorded in Chakaiya (38.67 g) followed
by NA-7 (35.43 g).

Fruit yield

Yield per plant per kg showed significant
difference among the different varieties of
Anola. Significantly maximum fruit yield
was recorded in variety NA-7 (40.85
kg/plant), Chakaiya (36.11 kg/plant),
Kanchan (32.67 kg/plant) followed by
Banarsi (28.37 kg/plant) while minimum
fruit yield was recorded in Krishna (22.32
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wild (21.99 kg/plant).

Table2: Yield and Quality of aonla fruits in different varieties

Issue: March 2021

Varieties | Av. Fruit Yield Per Plant (kg) | Pooled Fruit Seed Pulp
2017-18 | 2018-19 |2019-20 | Mean weight weight(g) | weight(g)
(9)

NA-7 37.60 40.96 44.00 40.85 37.47 1.84 35.43
Chakaiya 36.50 33.22 38.60 36.11 40.27 2.15 38.67
Anand-2 18.00 23.28 30.40 23.89 26.68 1.48 25.13
Krishna 15.60 20.50 28.00 22.32 28.51 1.56 26.83
Banarsi 26.40 26.40 36.70 28.37 30.51 1.64 28.87
Kanchan 28.00 32.00 38.00 32.67 34.33 1.76 32.53
Wild 16.80 20.96 28.20 21.99 24.13 1.09 23.04
SE 1.930 1.990 4.606 4.484 1.939 0.167 1.97
CDat5% | 3.954 4.077 9.435 9.617 4.159 0.36 4.243

Table 3: Yield performance of aonla per hectare basis in different varieties of anola

Varieties | Av. Fruit Yield Per Plant (kg) Pooled Mean
2017-18 | 2018-19 | 2019-20
NA-7 15040 16384 17600 16341.33
Chakaiya 14600 13288 15440 14442 .67
Anand-2 7200 9312 12160 9557.33
Krishna 6240 9348 11200 8929.33
Banarsi 8800 10560 14680 11346.67
Kanchan 11200 12800 15200 130.66.67
Wild 6720 8384 11280 8794.67
SE 772.12 796.15 1842.4
CDat5% | 1581.6 1630.8 3774.1

Pooled result

Yield per plant per hectare basis the maximum fruit yield was recorded in variety NA-7
(16341.33 kg/hac), Chakaiya (14442.67 kg/hac), Kanchan (130.66.67 kg/hac) followed by
Banarsi (11346.67 kg/hac) while minimum fruit yield was recorded in Krishna (8929.33
kg/hac), Anand-2 (9557.33 kg/hac) and (8794.67 kg/hac) wild. (Table 3)

Recommendation

For commercial cultivation of Aawla varieties NA-7, Chakaiya and Kanchan are
recommended for the region.

Market information

Growing Districts
Major Markets in Tamil Nadu
Preferred Varieties and Hybrids

Tirunelveli, Dindigul, Sivagangai, Thoothukudi

Koyambedu market, Chennai, Ottanchathiram

BSR 1, NA-7
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A TSTIAAT: RATH TR F Weqad( U Sg T & 6 AN T
Stra e
S T AT, TUT U g2 A
I AU U TFGT TART
AT A ST wea, fomer, A= y=or

A TSATITAT AL 39T o fRoTerdt & ®
T ST AT TgHed TTH(a SaTee § S
T A AN 0 LAl ST&Lal @ i
FA ¢ ATIY agd d1L Trfefaaht gare off
TSI Fd g | 3 TSATAAT 7 hayet TIAAT
ofraroor we IeureRfesefir St § gt STy
g | I g # ol T Tt 600 TSIt
I ST § | S T Faw TfAw R
250 TSITTaaT I STH T § 9t STt
TAT T TSATAAT T LT TST 4% 909 &
STEl @RS 100 SSTiat ardt STt 5 |
& ISTaAT T (Fagaceae) T o ae
TGl g | AT | Sl wht 35 TSIt ardt
STt g St eftareor fERTert = | 1000 7
3500 Hex it FATE § 919 A7q & | A=
Q9T % HEAAAT Ud IF T &1 |
T OfF ASEER TETAAT FF
(Quercus oblongata), =T (Quercus
glauca), HIg® &% (Quercus floribunda),
o (Quercus ilex) Ta @I 3 (Quercus
semecarpifolia) 9T STt § ST H&ad:
AFETY U ATel Il arel geai & a1
T ¥ U ST g | TAE A TS
AT AT STATH § TRAT SATS 6 a1
TEL IF SATs ATl AH/3+T eI TSl
FIT STqeTioa g1 STt & |

e TSI &1 <o ug fFgwor

T 3

ST ATAEATd ATH (Quercus oblongata)

g | =S Y= § & fiT T TS

formeT, Jre, RHlY, FR1ET, T, a0
e T et #§ 1000-2500 e i S=TE
Tl &3 § qTAT STt 8 | AS FoT AR H
FET ZIAT & qAT H&Id: 1 | 97 ST @
| Tg I AlE, dTH, HIGE, I, FA,
TR, I+, Ta= afe 3e01 & a1 992
H qTT STAT 8 | TERT T I UF gLar
2l € | Z8F Tl AT S A gAF By
T % qAT A=Al a8 F2aT U T%e gl
EIAFATH T AIT AT H AT 2 | AT
FAT T hefehdd (Catkins) T9T HT&T FeAl
T T (Spikes) FEd § | AT B A<
T % RS BIE BT 3 | T FE- |
BIAT & | T8eh BeAl &l Tehld (Acorn) Fgd &
ST STSTAHTT AT F BT & | Teel o Ui
ot faefaa 7@l 1 aTd g gAY a9 q9ay
& ofeq % O =7 & FwEa g S a2 )
TS B REHaC-TFaT § T S0 g 9T
ST B -HTH § IROF 2l & |

It AH

THERT ATHEI S A8 (Quercus glauca) g1
A= weor | e AT TG TSI o,
=TT, A, Fod, AT ue /3t et #
900-2000 Hiex &I SHATs AT &= | qrAt
ST & | ST HETH AR AT GaTagT 987
g | Tg F AT, T, IFQIL, T, FTHA
aTfs AT & 97T 998 H 9T S7dr g |
TEhT BT (el gl g | TEehl qraat #hl
I A8 AHEIAT @ g W i qam
TF=refT T8 gosh 9L T 0 gial & | =0 g&F
T T I ATH-375  3rd § | ZH e A
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(Catkins) & HT&T % (Spikes) % =gl
T 39 F BT ST & | AT B A H
BIE BTG € | TN A5 & Bam € | T8
HAT T TR (Acorn) FEd & ST Bid F9
&1 ST F ST g | THH AT o7F H §
TRAF EA 2 |

HIgE 3

THHT ATTEqfas A8 (Quercus floribunda)
g | RA=a Y=g § arw i T8 T
foraT, R, FETET, Foo 941 TH HEl
fSrert # 2100-2700 Hiew & JATE AT ST
H qTft SITAT B | HIgE AR § IEST 21 8
| IF FT IASTE, FAA, AT, T, W,
I, T TATS FEAT & 917 99 & 9Tt
STAT & | THERT IRrET AHRIAT, AT,
T B TAT AT BT g | THET g
Tedl 91 v gradt et € | 59 g H A
T HE-SA W AT § | AT FA F HEHE
HTET | BIE B € | T 7357 § et
g | THE B AL AW 6 I Agld qH THh
ST TAT SREq-TavaT Hgld | T8 o1
ST ¥ R Sma g |

S 3

THHT ATedaE Ara(Quercus ilex) ¥ 1
A= Yoo # S A TE TSI AT
T agasrang | TRId e S &
foheaT UF FedT a9 & Ug 94T & WA
TE qR{T a9 &= § 1800 7 2700 Hiex &
AT 9 9T ST g | TEeR gl &
Tl g F Tg 7T A TSATTaaA1 o Jgd
qeT fowar & | 98 94 qeT w97 ¥ §ud,
Faa, T, g7, REnTST, F13d Tms
TSIt o JTT 97T STt § | S6ehl 2T
LI-FTAT T %00 gial g s aael-aa]
T IS BT & | T8 I (9T ST,
EreaeaTe, Felel Ud gL g€ LT & gid g |
AT FFEAT | I AHATL T2 AT FHiear
BT & T4 ST A TIdd grarl g ar el

Vol. 8, No. 3, Issue: March 2021

Tt F9TE g1 STl ¢ | ATET B 9% B
AT Jgd B 2Id g | THIH SR AT
M AT F BT € ST Ay qed 7 T
qEE T ST & | TRIH Aara-Taaa gl
I | Md € | FF AT A F gl H
“are” (Galls) WY 3@ ST & S 3 = et
T FITAFRTSA o AATHTT AR & FHT
IAT A |

qg AF

TAET  FEeda® A8 (Quercus
semecarpifolia) & | fRAT= wxer | 3k T
Foe], WA UF Het ot § 2400-3300 Hiex
FT IATS AT & AT § I7AT Tt 8 | T A
GAR, IS AT FeAT & a1 99g §
qrft STt € 1 TR 7E gt wthe ud
STHRTAT 1T § | TEeRT el e, O U
GIEL gl g | THh I "I, gooh g€ T &
g & TAqT 91 T F=et 9ag Fea vd
T ATAT AT 2 | 39 ge | AT I AESA
H T g qAT THT T AT 9 /G | 42
SEAAl T I § | WIGT | 9% FA &
HHTEA BIE BId & | TN H2-5F § grar
g | TEF ST S[ATE-30Ted § ST 9% [{iw
ST |

QS

A TSTaAl | AT S a0, St
H SATIE TR I AL & G AT TH
AFST T LA o [oIT FeqT T STATIEH

TaTS & FTET ME & I F St |

JThTaeh ST agd 7 Tgar g |

THO T AT JFA D

TELT | M F TSATATT o G180 T HLA
forT waer ggor fHgT &1 AT ua wae #i
qEMIAT | g% H 39 &L &l GR
AT ST a7l ¥ 9% FTRAT a9
ST & | FITRAT T AR 0.9 | X 1.2
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HT. 71 5 |, X 13, grar & S o9ty Y 59y
¥ 15 H.HY, ST grar g | FATAT | Arori
#T o 10 H.HT.x 5 H.HT. Fi feqao vF
3-4 HHT, #T TR H EEq-AqET &
e | 6T SATAT & | ST 3 I STl &7
T TAT TEFIT ST &t TCF TG & T dioff
% FFHA B qF FATAL &l (H=TS 6 FI
TH T@T SITAT & | SIS 7 7 HHEr 10-12
oAt & offae o= grar g aar 30 f&+r %
fTaT QU BT S7aT g | |Tefi &l argear §
A AT TF TEd g acTETd 9rei &l
FATIIIT &5 § TTUT T od g | I Ta07
¥ qd Teel § W ud @ & auqt
T & 97 STaT 8 | AT g 9T
Tt w7 30 §.47° x 30 H.A# x 30 H.HT F
AT o TET § AT ST g 9T T8
f=r 3 . x 3 #T. F ¥ T ST g | |7
T JATS | ET % el 6 Aol § T
STt & | |Tert 1 e 7 gt afga [
STAT g TR STSasT i FE | Tq0T T
TH o S F AT T 989 | 7 T 77 3-4
FUT qF T 1L UT0T TJTF F GaqaT 7

ZETAT STAT AT(RU T&T STE9TE 6T AT

T e IAT ATRT qTreh LTI A AT
it S g ar T |

ek TSI § AT qTeAT STHTRAT

A TSIt § e, TEMTOEh U whal
FTRT T8 | FTHTAT ATT & FSreh e
T i<, FA TAT T AT THAT TgaT F7
T geAT A T a8 AT Il & | a1 A §
FOa 90 FoFed % File o g | AedrT
STt |19 Lymantria obfuscata & =T
(Caterpillar) SR Aphrodisium
hardwickianum =& F&AT &l I07 &7 § T
FT AT g | HIgE Ak | drer #ir A
ESUGEI Bainidiplosischampioni,
Eucosmadryocarpa )
Dorystheneshugelii 3 @< 91, aFheT,

Vol. 8, No. 3, Issue: March 2021
ST U 89 [ @7 HT I J&T il 7€ FL adl
2| A o deew i AT STt
Diapuscapitalis,  Xyleborusasperipennis
FATCalandraglandium ZHF w1 (Acorns)
TAT AFHET I THATT Tgadl g | T A
# Medasinaalbida =T Dasychirasp. #i=
TSTAAT S8 ST UF Ahel B 07 &7 &
TE FT IAT & | A 6l ST TSATTAAT 0l
TAAT § o A el Ud TEOE o FHF
gqTd § U%eq dieed i & TSITaar
Stromatiumbarbatum E1K8
Dorysthaneshungeli =& &1 &1 THAT
TgaTdar 2 | Stromatium barbatum &R
G2 G L B < £ M A R
Dorysthaneshungeli % Tea T+ Tfad,
¥ UF TSI H g FL Id 2 | Ak Ay =
IR 2 I 1 I T 1
FeTRT H TG I<h ST & T JAT AT
7 (BurlapTrap) T STIRT AT ST el
g |

Ak ISATTAAT & STIRT

AT TRor § HeAadt ug 3g Tad 1T Sl
& ARTE ! TSTHLT ol STl af I | 3
TSIt ® Agdqul IREE § S
Aefafeaa g |

SFE T

AHGIT I qleA) § Fegadi ud 3g qadia
A1 § ST T6-AT grdl g e Hw
4T AT IqAe Gl 2ral g | = &= |
i<t § gL AN & A9 i qfd & oo
ANT AF TSATAAT FT gL AL 6 ®T F
FATTR ITANT FLA g | AN eh i
TSATIAAT T &1 ITASIAT % e T
YT Tl TS ATHUTH % STAT o 3k FTLT
USRI FHT THRT TIIAT T ST TILEAT Al
ETd g | AN a1, HIg® U At aht
afa=t &7 T U qISF I % HILOT AT
TE IT 1 AT AT g TAT @Y U o
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17 2 1 e 2 oA e e e 1 R e
TRt 7 Ttk e 8 1 arw i asft
TSTadl | FohATT Jigs o &l 99l &
AT G T T0F AT & TIT Fg &1 |
T% F I ATHIOT Ak Y afat awv
AT FA F forg 3-4 fer dex fr
T TTFAZ |

E

THHT AHST FT AATS ARST % q€ I
STANT § FATIT STAT 2 | SATerha< AT qeLet
o AT g F Swia a=r gs
TEFAT FT 2T F €T H GET TR qAqT
STE % HIGW ¥ 9 0 T @ & o
START § TS & | AF TISATAIT S 6 &9
AT T ESrET yertaat fF g oaits
qT ISATAAT AT JAAT ATTF THT T&W
FIA % GqTT A GHT T TAdT g TAqT FH
et FIEdT 8 | 09 J9T § ART T8
FAHET T STANT HIAAT T T AT F2d o)
THIAT AFHST

AT T AHST dgd A aAT FSIL gIadl 2
THH &1 ¥ gTAT ATeF I F FT TEAT
THRST hile 3T Fash TTALreT |7 g ot
A FT AFST FT TEIATT I FATS a1
gt | = & Fwir § o T Smar ) 3=
ST § T dTe o T Ay Al i g o
gt % @y fam # W grar 2 )

HfT ITHT

A I AHST AT I & HIET THFT
STIRT FT ITHRIOT SE A, (e, I,
Foglel, GUUT TATR & ged aqaTd & oy

T SmaT g |

g IAT

A gt i oAt & e g@ar ve
STl | TR F e | e v =e

% OTH TET 9497 < I TE< & 91 Har &
g T | ITAN § A1q 8 ore e
gdl ¥ B f IEEar e F
TEIHTA A ¢ |

FATRAT ¥ STAR

A F AT | el IR T STTRT ATHTOT
N7 e it Bt Sarhat w7 3k 3  ®
T % § | ST 31 & FeAl T qT3S T
TFRAT o ITATL F 7T ITAWT et g qm
THHT T 24 FT a5 BF FA & [0
ITANT T ATAT & | o 3 F Treq (Galls)
T & FETEAT AN § T & &4 ud
gferer &1 TR H ITART BIT T | TEH
FATAT g 1Al T W § T IR TR
SITAT & | I FTerT § A1SL (Maju) & 9T |
ST B & |

AER

I FHT § 19 TF o 3 6 THiA (FeAl)
&1 e § U9 & a1 SArer a491 w2 AfeAt
FAT F AT AT AT TAT TR STIR
T AT H AT AT AT | THY G HT A
T =T Smar 91 g 9 ¥ a9 gu
AFAT T LR HI FEATIT STAT AT | 3
TSI o Tehld @, aa<l, 9T, Trert
UF ST I+ S{Tal T THIaT ST Al ¢ |

I ITIRT

G A il T AT STANRT Tah ag STl
F AT 9T Tt I forae § F3d g | e i
qdhel 8 HFhad aret @ AT ITIRT I
S W a4 IS 997 F92 919 F o
FXA T | TN AT HT ITANT FhaTe @l
H AT T o forw oft Fieq g e sram
TIEAT T FEAL T AT Bt & | Aw
AFHET T TG HT ITART RATT goal q

FTLH hl Gl | =l a0 Fed
gl
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o 3T TS T 31 T AT & &9 § ITANT
L U Y& i raegqahdT BeTe A TATS Ahsl & o0 femaegd
TAHTT | TR STTHEAT qlageh a1 AN %07 FeTS 3 &A1 I AATIF &(d Tgd Lol &
JEdl AELIFRATA B @ T A AE | | & AT 3 TSIt & aa1 # T

TSIt ® FRHT=e I<9T o edad! g 39
qEqrT &3 O ANT T FT Ud ST
ARST AT AFLTRAT HT TO7 A AT TT
AHAT § L= RATAA TG & g &= o
T & TorT = geat & ermarei Hi e

T FcATEEw WXE F A THe T
ITfOq Tot & 9T W@l § a9 Aated
frsrayt, Fel Td whHaT qAT TreEr g
STSIT 0 THETT & AT THE T Ao

H FHT o1 T E | A STl HOArEr ud

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



Van Sangyan (ISSN 2395 - 468X)

Fhal & B aTel TRTN o 0T T ST
T @ Tg & | TH AT (o =1 § a1
Ak =T % AT TTAT SATaT 8 S &1 | T
H TAT 1S G 19 6 91l o TTaeqTd= &
FOT ot F9 3F F qeded @l § g |
TETTT 2 &A1 TSTIaaT % HCeq0 Ue 3i=ra
TS AATIF AALTFRAT & F11h o
&1 TEATA Y29 F Hegadt uea 3g A
AT o AN el TISTHLT il STeLdl al g
T g AT = &A1 § T F Ferg &l
T, STETETal § a1 =6l T T 910
T, a7 S-St w1 AT S g1
FLA F T I qIIE0F Ja10 |7 I277
Fd g | A= q=er F wemadt v 39
TAATT SAT H AR AT A TSI ¢
FT U 24 o0 rearias fAsiwar qum
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TAH 9TH g ATel 7T 9gd § TAe ud
ATTT TATALONT HATAT o FHOT FA
FIEr § AF =TA AF TS AT A ges
TEATAATE & | ART 9 AT Il AT,
gdl Ud ST 6 HEN 9T FHIT AT
AT J1ee % 91 FIHAT & 37 T g |
S T g @ ft dwma A
AATHATA T (o |1 @At § T8 off
AT TE | AT 37 FeAT f Tqq Fere,
Il UE TRITOLET o Sared, TThida Tasa+T
Ud SEEAT T3, T90 § I [urar
AT TATT A U ATTUTH AT AR T
STTEHAT TN FIEFHT 6 ATLAH H T
TSITIAT & HXEA g TeATed HLAr giom
AT 3 ST AT o dga¥ §3e0 Ue e
arl
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STeT § ST T T, IO UF J&g+q

TS, fasvs FAR g, A9 TR ATRAT, UF i FAR I15q
EEEENEEIRER IR
T T T At
FS, ST (FrfTas)

qrasT

SRTAT H RT S9ET U qI79g 987edT 2 |
FAT H AN A9 % FH1eor AT gea-fa
STeqe U arieferfas® d= F1 agd A
AT & | ARG § FAl F AR,
T ST AT Ao g | oer ot a=i
FT Aged et & fur /gt g 1 gzt =
SHEFITae & T Ui &1 M1 988 A&
S | Tral ol aoTg & gl 9¥ FTT Y (&
AT et 8 | 9T IXR1E & a7 940 6
FTET AT HT 21.67 T &Rt A
& AT g | T % F1 I Fgdl Taeedr
T AT T g | AT a A id e
T 33 ATAAT &=HA a1 § =i
gAT Aer &1 & mEleRw UF
arfefeatast & gfegmr & 3f=a aw=

STAT & | 9T % a9 q9e9 T &

I AT o 50 TTAerd a7 30T & a1 §
Teaaefter g, s & 6.17 yfaera a= sfa
T efier AT ST ¢ | 97T o a1 § o9
Tt AT H 90 wfaad | i SInT #7
FTLOT HIFE [ HET SATAT g | AT 6 a1
H ART 9T FEadl & S & Agi|l § adr
g | UF AqHE & AqE A & 3.73

fafow TFaw a=l &1 &% anr 7
Tiaad TaTed grar g | osft grer & o
FHSE ad § gT AETSIHAT (2019) o FHLor
FHET AT UF aFS(1al &1 g galr | 3
Fanft 1 St e, fferor, e,
Yag Ug fAoared Ageqol § atfE a9 ua
TESitEl #T aSTAT ST W gEE forU
ST, e, wforeror, SAWiETT,

STET H2eAw S gaeT giegahior =

T F3hT T T S FaH 3519
ST =T eT |

TETIAT

T 1A & & T 6 Sirad | a1 &r
faow #wgea w@r g 1 anfe-srEry wve |
AT T4 T A FT FaT FLh FIAT
Siae A9 FXd A q9 grEg Sftad & o
THd F ATTH TSR & | a9 US-9red af
Tel Afuq W SUART Sha-siqet =
et 1 W2 gl

T el 9T S{taq & forg sfaeard qoq 2
g T F HIAT T G910 L@ | ToraAr
FETAE A | T AT H LT AT
TS, FOA-gEET T F#at & o oA

TIET T TG €I 12T & | AT U T
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2T IO & A1 | ANT ST U STATAF
THEAT 8 AT STl | SAWTSAT U
HEea T HHEAT THT TR F T LT
2T TS 21 TSrEer 10T 319 8T a9 R 54
gfaerd a9 § ARSI & FEO qeasiia,

(ol o o (o]
qIcd T, dTITERIT T THTT 9T

A T9TT UL ET 7 e aee '

faN . [N - o
TSI AT TAETAAT T TTFIA AT T

TE BT ET 2 | Teel & ag F A9
faege &1 7 € ud g At F wm A
TEH T |

FAT | ANT A T qo7g & g€ a1 Sl |
T AT SATTQETHT Ud S & Fa7 9%
T AT AR HT g g & arg-a1e
artde afa o gt g " wror stfas
HATAT § TSHIE UF @A i FHEqT Tgdi
T2 |

T % T ¥ fferaae sven § fatas
THRIT % SUTer O AT el I ST 8
S ST F2 ule 3= arfea € i
Tl Sfafd IO AT dqTe % FAL FE
STASITTAAT ST g g orehl asig & a8
Sttad AT Fd § AN AT & A
AT FAATHl AIAS SAN AT AT
THATT BT |

AN TR & IO e TR 0l T ST&
CO,, #ra=, giferaw, CFC, o zeanfe
T Iq gt g et asig & q3ia<o
TRt 9% g7 T 9Edar €,
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A & HILIT TTHIaF HHTEAT S8 g §

SUTRIT ATHIIS S(1F SIqal il araa
FET F F G T AT & TAT T H
IURIT FTAHF dcd TIUF dcd TA FL
THTE Bl STa e gar it e
THAT H BI ST7 o 0T I8l [E3caTaA
T T & e a=tawr § 9l #i7 o

=k T AL TATT T2 2 |

ST HIEA0
9 9ot & forw a9 fhae smaeTs €, 7
T FT aT g | Fer AT AT g R oaw
Stad & | 3aAT g9AT % arasE |l fed-
gfafed a=t it stamey Fars gt § | 78
aaeT fem-wtafes fesae =7 ameor Fwd
ST TBl g | T9eh o7 &9 i & J2eror
St AR T T g |

o S HIHW I AT

1980

o ST H T@gA AT AT Al &
T AIHIH g9 1972
ST ® ST T % &7 < HIC 3 &
e STHIdH HIXI
o WA HXI
ST 7 ST A9 & WThfds R0
AT fasTeft % o
Tl ¥ R areft fasret ¥ g9 92 9y
g & O a9 H T 9gd Soq af @il

ST |
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SATATHET % T

SATATET i Giehadr THaaT & wF o
aTfeerfaet @ & faere v werEd war
g TAT ATATALT il Tgq SATAT TRATAd Y
AT 2 | e SATarEt & gt Rt

FA 9T gt g e qar Haa sater

T S F TG gl ATl g o 1T a1
#T ITITEF AT T g1 ATl 2 |
T F THAT F

Tl % TRd H FE-RAET ETEE H

TeIX] U T4 dEaT ¢ | e s g %
T fRd @ g 0% @ & oo |
et # R ATt @ S T H whTer
TTOET TATR S 9 92 T8d & SE+
FEOT IHH AHAT § BT § ARr o
THAT g ST AT T ST € g1 AT 2
HT9E fafafedt & a9t § a0 T qre
TET T

STALASHT AT ST
THIOT H ST T Tod 910 gial g &
SR § ST @ & o6 Soal sidl g ol

q¥g SISt LA &l THT FIA & (o0 AT

ST 3T TS ST g
AT AW AIMAT

AT H O SATAT g2 A AMEAT F =90 H
et =TT & FE0T ST AT q97 &
qTT AT AT F1 GTF F49 & 29T T
FATE TS AR ST | et ST ¢ |
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ATILATEL * HICIT SANT AT

T AT a1 H A HT § T A1fs & forg
STEITE TS ART T FT4 THTH & ST 6 1=
3 g ° el JHAT U AE gAT ATfS F
T AT | TH TR AT g3 Ee
fET Fr oA AT S § % 3 e
I SATAT &

AT H SRT A % TH

T AT <7 THTLF I &

1) A AT 37T 2) TFLTE AT

a AT

Tg AT BT ®T § S Hl qag 97 AN
F ®T H T TRl g, ST 6 BT qAdg 6
AT T S AT ST TET =71 ATt 9% AT
SRl AT 2 |

QIR ST

AL THTT %01 ST i 3T T &F il 3T
g | e 9=l o A==t & o 59 %,
ST 99 |dg 4l AT § &9 g gl
FUTLT ST | {Fe i 0T T &7 7
TET FAATE Il & FAF T g ATg
& T ATAT AT 3T FT & s g |
TETSl TATHI U< 3T ANT A= [t g ar
Tg TSIt | TFeAdt g | FIh gaTd F 9 U
T AT & AT TATH Fead T g 37T T8 a1
ANT & AT FAAT § | L ART FAL il
AT FEdl 7, a0 d= AT AT FAT A

TATEAT FH Il 2l
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ST % S AR T TR HCAT
L] a'rrf%rm I 9HI-9HY 9T Y91
THTY ATHATT T AN A TEEH
T ST =few 3|t 7 e g
AT A H AN a9 gq 39

AT T I FHLAT ATRY | FAT 00

TAT FIAT AT UF T THET &
5 & & T 90A™T AT |

o T =TT, I, =8 arfs &
o AT FH OTATAT ST THAT
ST adT AR T |

o THTHTT U, Y=, eefifasH amfe

% BT N7 § =19 q9T g Tl
AT F G H SIS HAT
TR |
SEEIPCICE R CIC]
gt o< o
ST § ST &7 ST HT qrifeerfasht
AT T AT I BT & | <ot geAT v
Jga-d1 fhed % g1 ST § JAT a9 A

T STET T ITHIAF AT € gl ST 6
F0T A % e 9% 9gd T § e
griefeafadt 91 TE gFERr "
ERUEEEARCARA

qITALT 9 THE

LR ECL

S # o o 7 faftvaw v F
A " FEASESATTHIES oF

aTfTE T AT # gRR A 3
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R argaved § ITMeAT SHaedl il

e ThaT | AT9T ITAA BIAT & ATLHAIESA
# fafes |t & o g9 ' arg aguw
2T g | SAREE & e arer Bt ¥ 9
[EH AT 2 | TR H 1977 A A41 §

T AT AT 2.83 e == #reH-

TTE-AHATEE aTgHed § T FHT TAT AT
ST fosa ® fAererr et o1 g¢ #7130 & 40
gfaerd AT | TH T F FTgHEA H g
AT g0 F I F A ATAT Holl, SOAT T
TRTST H AT T=AT 3 |

v ST 9T THI

FAT H SART T & aeq(d 6 a7 qairaa
TFATT T 4T FT ISET UL @I 8 | Fs
TSI UHT & SIT 9T g 61 oot & o
TE | SRt # AR o r s &t
FASIAT &l dgd HaTT gl § aeasiidl
TS SET] ¥ 92 1 S1d & Tal
FIUT g T oSt aga & STl greft AT S
FeISHS GTHIOT o SATETH T I TgF S1d
g T IARN THAE TgAd g dgd F
ARSI AT T AU H 3 &F AL AT &
R 37 agd & TSId [aqd &f §i1 %@
£l

7 S{rat &7 faqy ger
SRl H ST & S & 9gd § aasiid
ANT T qUS F 3T o AL ST g o Te 39
TEd ° TS e 87 7 32 8 | aferdi &
S I UF FAGSH HT AT & | 3R o0 6
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FOT feR F AT ST ST ArEe ot
THTH BT ST § | STHIA % 3T g arl
qAgT qr arge At 7@ o U T Agi
STAHY, TH e § AL AT 2 |

A ST 9T T91

ST H ST A F FE STTAFTEE A
HTAAT a3 J 9 | arer gt st §
T Sty arer fafer soefir v st g
S Fgd T A9 HUET FT FA ST AT
TH T AT Stad 9% I979 T=707 A199
ST SITelt | AT 8 (=T g 2 |

o AT ARSI HATHAT T THATA

o STTUEI & T &0

o S fafaear it i X W =i
STTHEl & faee g %

o UTHdF HETYT H TA T =
AT H FHT

o IAMESA ATHHT

o Fad [&F THTER Hir T AT

ATATELT | FTAASTSAFATEE &
stdera & g
o IEATEIAFT L@ il AT & AT

& o HISHIFATSAS H TIadq

o W HU¥ET THZ T Ieamed &y

ITATEHAT &l TATIAT FLaT &

o SIS 9Xd Rhiehey

o THTEST HHETSA! TT % forw smroft
Afearet AT ST arEior ar & o
ST T THA, FiTh qTaT 300
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fAferas AT sroet erstifeeT & forg &=
&A1 T AT-AFST a9 TRl o TUg I dyer
e g |

SHTT H ST A0 3 IO

9 qqTE

STt § AT T4 & FAT(E e aqt |

T=AT & a91 | AN o9 & FH0 aq0 |

TE ATl AeASiial & HTI-ATT STy
FTAAF TaTT AaX 3T FTaA FHSIT i
L L N o A s A
IcaTERaT H FHHT g o HIL0T a1 A7 IF
ICITET gl gl aTdl TSR FIEor a3 ae
# wgmer At ower # ogfex g’ g A
TS S AT, FEH TATE FT ST T
T FATH FET UF @ FHILT g ANTSIAT
STeAT | & T AT STt 3o st
e ST T AT e At T ®
qrel FT ZTE BIAT § S o6 ofiE w7 g
Jgd AT BId § 3H 910 S a7
STl T JHETH grar g |

I Strat it e

AT & g & o 9agd § SAT=a< 96Id 2
Tiq ATErERTer AT | O S % e 5o
FT T AT gl a7 Sl o Fre-gie ag ar
AN ot TEl 9Td 3T START HIAT I
=T a=ar 2l

STl § T AT AT Sa St @aner
fEwr, Freredt zenfe g7 &1 s & F
T § ST HT qwETT gioT e
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TATALIT HIAT G T TAT a7 S(aTl

ST e o T A g ST §©
T S(TAl H ASTGLT Fgl SRl § FT82
TATIA FF T 19T 8

T |08 ¥ T@ aTd St 5 g, a3
ST STE ST ST &1 o6 10T et 3l
H g T19 Al of 9T 3T 9 Hed aal g
TSTeeh 0T a0l o Bl ATl g 3T Tg
F g T § qIH F & g arel Strar
& faege g &7 |

sq fafaear

STt § fafes g & St a1 ST 8
e oTfefRafasht a1 grar g Soer |
fafsrs wav & E-uty St siq s @
H OITE0 FT dqaAd a47 gal g | qai
SUTeAT TS-TeT 3T SHa-Siqet & S ST
q 9@ #7 "qqad e Smar g S
FOT S fAferedT @ gr Jrdt g, Fohq
St fafarerar 1 |@2eAor aga f AaTT g |

SEREICE
ST GHTYT a9 § ST A9 o 10T ST
FH H ATCATcEST i ToRAT e # T g &

FIEOT ST HHTEA | FHT Al & TIraeo

HqAT & FATC @ & o ST =IF &
ST AFLTF 2 |

T 4T

ST YT A Al g% AATIH FATS § oI
Taqg 9 It § a1 o wE §aT ®h Al
qaT fiT | o &2 IdT g1 T AT g0 qaT
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FOT A TATg T haad a1 Fesd gu
AT, ATAT AT AT T =l AT 21 Foreeh
FEUT &0 AT & &I AULET o HILIT
gt it AT IUSTE Aag F AT
AT 19 Adg T¥ AN o & FHILT
T T g a97ar g TH g & 1w |

SYRTT ITh qcd T g9 grarT g aol

FFAT ST SAAT IT FIHAFHLSR THF T=2qT &
HaT | IIUF qcai ol g9 grar g e gar
#T ITATEHAT FH AT § IHF II0F Jeq |
FHT AT & FSEE 39 =g ITqTaA gl
2raT ST 0T qASeH AT A5l 2l qrar
g @Al T2 L@ & HIO FTAIANT 2T
STAT g TAT dg S8 AqTANT ST RIT
dT AT SATATZ |

BIEATERGR

IThfae HIaT a1 H SN R & w0

ITHfas  HETgT SE gar # S

FTA(AE qcd TIUF qed U JaT § a1
ST T &ANT &7 ST % A0 THETT ol
STt g e @y #7 Gww § 1o
STT Bl

e T I TR

T T ATTAF FT H 98 of Hgcd ol &

SITAT H 3T <97 ST 3 107 90 9Th

qTeee ATSH HGT AT AT &I qAT
qFe TS ATHUO FLA ATAT FART U
HAT SAFL T2 T AT § AAH &
AT gI It & TAT ATI-ATT 8T 6

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



Van Sangyan (ISSN 2395 - 468X)

TE AT § SAHT JThIaF are &4 i

TY BT ITaT 8§ ™o &1 a1 § @A T
Star ft 7T o oA #79 U I
ST forege g & 2|

AT o Rhrer

qeE @ w1 A &1 qer R g
FTad STeefaaTse RBiemw Fa & &
gidera @ 9 wfes s=q @
F(Th J@d | dis@ T & grar g e
7oA H T 9% T § TAT T gaT Feastia

T gfdgd T9T TEdT § e aF a7

Fqa fore STar 2

AR TEET T T §

29§ ST A ST A weAret # qfE 2
TET g T ToIs a9 AferT &7 AN & AU
H o STaT g1 TP AT TS HARH Dl
T TET F {0 ATk TET hrw
ST T FETEAT AT AT <97 | A9
g UgAY A9 A gEEd qeT S
Tortfaes ot g, waTerdt % S a6,

FAET, AR Taed Y e Frwd

UIRER]

THEAT &F THIT TR F 2719 | T@d gu,
o7 & forw a9 o wege Tt #§ 1=
T TUTL FAT ATLTF | T TR
TATE0 ST a9 HATAT F FiEe AT

FIA & T U T AT T I
FaT 81
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foreAT ofiv ogfaeer Hored & AreAH #
AW I\ AN HwT ORI TEH
AN HF AEAEET S foraT sfiT WA
aTtHe g I8 gEdTed g TR oemr A
TFRATH F o0 §q<6 a9 A0 J&999 &
HATETH & AN 6 AEOERT 92 A8 ST
o= s

FaaET g F uF =Er ae #°
qHfead deds, FTAA ATSS UEIfenT i

AT q2de & HTETH & AT 1 ofver a4

ST
STt § SIRT 9 | T
o SHTAT § N @ ST % FHILU ST
FAEITT o AT I & T &I AT &
Sreer STRfas qAsiAA qat af arar
o T A T oS wTer 9% g1 51a
2l
o AT STl H &N & S &
T &0 A AT ¢
o INT & ST & F=AS(IAT T TTHIdH
AAT AL I AT &
o ST TR N9 | AT THAT grar

g
o ARSI & TFATELT YU Fed

AT 2

o SHIAL H SIRT Y § AT

o TSI 4TS SH FT77 FHT FT
HATT FH T SATAT
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AN & AW 9T GeAl SHTg 9% 77

qTaT FHg HT TIT99 grar gl
FIEIMT A EIA TgaT ared dle
AT T ST T AL BT AT 2

Sl § AR w9 q @ R ST oA

SEIRI

ST % ZATHRI W AA-dE H Mg
e AT AT, aTieh 3TN SqTaT F
et J |

SR & 39 Gt H S R ger & T
AT, ST AR 9aT FT af |
S ® oA 9 Rt e &
o Tty den & wE A
B AT |

T H TH A9 BAL SAC LT
o $lT e @Aty
EEIEGEIRICIRS

ATe ST TR T AN T IAr
A | 3T "y A ST g |
ST | saeaefter afrt w1 Here
Tt g1 AT, |1 &7 =T 67 92

ST 9T F aEfeus TINT FT

L[ gl deldl ERY ST |

T AT F 9T qrEeE F 9RU

AT FXA FT dgd¥ arg« geEm

M0, ™EE SR § &R (1 &R 9%

STeat Te 91T ST Hehl
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L FT AT

Fgl STaT g & TFHa T AWa-ge &
qOeqeAT &1 A YT a9 &f 8l a7
T Rafas & 1 U FEaT w2
STt T HIfe e s wfas Ut #
fOamE F2 i AFITFAT T FFL T
3T SITaT g1 UET A F T WG R
fremgaT &

e I Te-dE &  HA-FAI
great f w1 e a1 &
AT T ST ITO-a7 /T §ATC 2l
72T & 9% THY Hq | a9 &l 8l

o I GXAT T TGIST HT AT Tehel
g1 et w1 sgE s iAo
TETT Fd Bl

o T FATGAT 3T ATT T FHTLU 2|

o TYE-AYE F TY-TEET F I,
HaTe = graT 2|

o T HA &I gl

o AT TAEW A T TY-Tieri
afe &7 SATAA-ISTdAT el AT
AT I THAAAT § A THA-GA &
¥ 9TE Tt

o I AT AT T g T 9Ty Frad
S & | T sex fegrsa f49t #ir
ot sraentoa w3d 8 ST arara<or &
forT grfasres 2t €
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ST | T AT

o I HIHS &l A T&TH FA G |

o 3ITh GAXl I T UM FL Ig

AT W& Fd & |

o SITH S HTH HT SMaq 2 |

o IF EH HATH oId g Al AT aTg
ZHT Zad | STdT g 3T g9 | WTr
ST XAl & 3T ST g T AT
TSI FATES 9 Hl qTEL (AFwTd &
| TE ATH TORAT § UF gHTT 98t
TETIAT FLd G |

o UE AT T TeAT F forw stietoe
B & 3T FTaT STSAFATES
T FXd ¢ | Had STSAFHIS
AT & U griass g | 92 7

I & a7 | ST ATAT T@dT STl

g, e Strawm & o gawr aar
I ATATE |

o TSI & A9 § AT FT (AT
ff g e SEe S| #71
st | e e |

o UE TH YU H FATT & | IgUT &
FT THR K AT UET FA T,
EIRUEEE L C AN L L
ST T g1 AT g | U I
T AT T 79 €, 7 g 9
TN T@E UL T ey AT g
ga Fd 5 | 30 Rafa # ugH
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FTEHT HIT 0 T #4191 aahar
g | THCTT U= T TAT AT gHIT
g E |
T | 9=t ff Rafa
ATRATNER TS, AT HH, I 1T
sttt T ST g=Te & vy gfaar
& offd a9 9Oz 39 H ¥ UF g | AT
& T T <97 AT o FF a &5 T AT
67 Widerd BEET € | T80T qa9T, WA
Taer, e, SiEvE i HgRIy 39
T § | g S 9T IR § g9 =]
EEE R\
AT # AT TF THE ATHOT AT 2 |
Tg T HEAT H AT % forw sshfaaT #°
T HTE & | A SHTed O Icarai #f
UF TI9mer J@ar #7 Icaad Fed & oy

ST SITAT € | S hao Ahet § g 3caTa
AT Tl gid dfcd AT-AHET & IcaTal
& TATH ATAT AT oA et § | A-ARET
F IR H oAEedE dd, vy SEi-
Freat, TS, T, qIer 3T T LA,
At it e 21
AELIF qragTAt
o AN T i FIAAT gq ad aamT
T AT & <@ & o7 a1 14T

FATAT |
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o AT HISA SHAT & AT & 2T o THE T a1 EWT T THAT T7
Teraaefier &= § BT arae = AT T ATAT SHIE 9% AT |
FLAT | EEEIGIER

o AATAT WUl HT Il o TR T ANT HI TEMAT FRT AT
TETT dreq arer @30 grr fie-diesw

STl ® T AT T A & ST AHAR I FATAT ATAT 2 |

o N TH H FIAAT Afdeid ad AT AT ST o A1 R ST a1 1
afeem @feETd A Aw wfem o ST T AHET F TR AL FT AT
FTATAT T AT | AT ATRT |

o IRT FATH & TAT qAT AN A o N H STol &3 T AFAT TAHT o
FATAT HT AN aTd & H Soal § THAT T ATHAT HLAT |
STeat IgaT |
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FTCHI: THEHT I TG SART
TATT FHTT AT, AT THAT, THLT TAT T T0F 47

FHTY I IcITS AT
T HALT, a9 JAGT U FW AT TATT
SO T A AT HEATH
(AT ATTEhT STE=eTe Ud forqT ag, aaiawr, a9 Ud STaarg qadd Ja1ad, A1 q3aT)

AT (7.7.) - 482021

=T
=TT Weh UAT qaT 2, ST Sfered 92 e
T3 U Fgd <X aF THT o aTeT 92T

gAT g | ATCHIA ST 9gd gl qAd

gtRaT g | =T 7 AT g e
TSI T ST GHTL <iHeh STiae o oehT
SR &/ T FAT g g | 38! a1
& T AT 7 ATt g ST T
et oft TEst # Iuerey 27 STt |
AR AT o (o7 TF @At g, T
FT9 | o3 STar € | ATl &l =Y 97 oY
T TR ST FoRAT B, o T AR
A e R e | B
TIE | AT H U= uvel it 7] S4T 6

forr Fars Y T WY g, U § A uE
=T faen 2 |

TR T THEHTI

UF I AT ATAT €1 FTFH AT
SEet F1eT. AT 81 UF 9w @ T
TE T THR(EATR, UH TH & &<
T AT 6T SITaT 2 1 39 g/ H
ST TS gAT 8% A & o, 3w # /1=
T T AR re-gle g FT aa g | o
e ° AT arq & 39 F71 eg g,
SH & A=A A1 gaT 3T g UH AT a9
ITITET GET T Ad & , 66 TETd gl
af<rt, |7, SgeAT e | $H &l 9 o
&l T@T 9Tl WY ST % A< HIS J1 Hl
T FF ad 8, S gHd @t
SRTg a9 AT g | @r et SRTg Ud 9 &
I = f=gat & gaT T F q@T qa@rd &
AET | ST H ag@d gt g | &

7T & 9 g 59 A o & o A
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TZ T HATE FT S AT T U TE A3 |
THF A a9 W& T T g, o H
Ly e ol %2 gen Aaaa a5 @t
ATHIAT T ST AT AT g | 59 a%e

gfen freferaT a2 g1 ST ¥ Ud gEr e
START ATA gl STAT & TqLqTd SH FT T/l
F=eit g A a2 kY, oA T e 3 g
| $2 o7 TedT U T TH T UL STHIA

G (Y P

BN TR

el
)

| ZAT T ST & STAT & | $9 6 (T STer
T3 @1 9T T3 & 918, AL qI3ET
¥R g aare | ¥-4 g F are g9
% ST g9 I¥ ATChRIA T3S [ TH &

T AT oI &
TS &l

| 9 9T AT A

AT fREt aTell It & ST Told HT
Fd 8 | T qLg | gH ATCHIA sl ITTH gt
g

AT T T

ATCHIA T3S § Mg (HATRT T3 g1 gl

H ATCHIA T aATHe. THHRT STANT gH

AT <A STad | T Thd & |
7 A A | 9@ Fww
U T oA g, ora o $H % 39T Ud {1+
FIAAT ST ATCHIT F AT
T AT
FHIAAT Tk VT F Giest g | FTAI UF FF FIIAT 2 |

FIIAT TF FAETl A 2 |

FTHIA TF - T T2 ¢ |

ECokd

FHIAAT U AT & & ITIT ST ATAT SHATIH

FTLHIA, FHTaT T Ueh 5 €9 ¢ |

EREIE

A FT YN I- T ATATHF FET §

TR T ITART I [ AN | T
ST |
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Abstract

The present article deals with the pest
profile of Plecoptera reflexa Gunee
(Lepidoptera Noctuidae), a major
defoliator of shisham, Dalbergia sissoo
Roxb. ex DC. (family Fabaceae) in
plantation. The management aspects of
this insect pest are mentioned.

Key words: Shisham, Dalbergia sissoo,
defoliator, Plecoptera reflexa, control
measures

Introduction

Dalbergia Linn.f. (family Fabaceae), is a
genus of trees, shrubs and woody climbers,
widely distributed in tropical and
subtropical regions. About 25 species
occur in India. Of these, D. sissoo Roxb.
ex DC., commonly known as shisham in
India, is an important nitrogen-fixing tree
species, which occurs naturally throughout
the sub-Himalayan valleys from Indus to
Assam. It is a gregarious pioneering
species and grows well in river beds, canal
banks and irrigated plantations. Plantations
have been raised in India, Pakistan and
Indonesia. The tree produces a good
general purpose timber used for high-class
furniture, cabinet, carvings etc. This is a
promising multipurpose tree species of
socio-economic importance (Anon, 1989;
Tewari, 1994).

Overview 0 insect pests

About 130 species of insects have been
recorded on D. sissoo (CABI, 2005). The
important ones include defoliators, a sap
sucking bug and stem borers. Browne

(1968) mentioned 85 insects feeding on
this species, belonging to the order-
Coleoptera (28 species), Hemiptera (20
species), Isoptera (1 species), Lepidoptera
(30 species) and Orthoptera (6 speices).
Mathur and Singh (1960) reported 130
insects associated with D. sissoo, but only
ten insect species are known to have
attained economic status, and have been
recognised as potential pests of nurseries
and plantations (Tewari, 1994). Beeson
(1938) published a detailed account of
insects attacking D. sissoo. The defoliator
Plecoptera reflexa is the only pest
recognized to cause economic damage
(Fig. 1).

Pest profile

Plecoptera reflexa Gunee (Lepidoptera :
Noctuidae)

P. reflexa is a well-known and serious
defoliator of D. sissoo in India and
Pakistan. The caterpillar is a green semi-
looper, turning pinkish and measuring
about 25 mm long when full-grown (Fig.
2). The moth is greyish brown and has a
wingspan of 30-35 mm (Fig. 3). The
moths, which hide during the day in low
vegetation, swarm in the early evening and
lay eggs at night on young leaves, usually
only one egg per leaf. Each female may
lay up to 400 eggs over a period of six
days. The young caterpillar feeds on the
lower surface of the leaf, but later instars
consume the whole leaf including petiole
and the green shoot. Outbreaks are
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common and regular in irrigated
plantations of D. sissoo. The species has
also been recorded as a major pest of
Indian rose wood, D. latifolia.

Fig. 1. Defoliation of Dalbergia sissoo by

Plecoptera reflexa
L N

Fig. 2: Larvae of Plecoptera reflexa in
Dalbergia sissoo

Fig. 3: Adult moth of Plecoptera reflexa

Defoliation of D. sissoo by P. reflexa was
first reported in 1899 in Changa Manga,
Pakistan and annual defoliation is common
in Pakistan and northern India. Plantations
about three years old and above are
attacked. In repeated severe attacks, the
tree remains leafless for the greater part of
the growing season and epicormic
branches are produced. The economic
impact of this defoliation is considered
serious and poor quality plantations have
often been abandoned or converted
(Beeson, 1941).

Regarding natural enemies, P. reflexa is
attacked by several parasitoids (Mathur,
1942). The eulophid, Euplectrus parvulus
is the most effective as it attacks early
larval instars. The braconids, Disophrys
sissoo and Microgaster plecopterae also
attack larvae. The tachinids, Exorista
civiloides, E. picta and Podomyia setosa
attack larvae and pupae and the chalcidid,
Brachymeria nursei attacks pupae. The
recorded levels of parasistism range from
2-24%. As usual, the level of parasitism
increases towards the later part of the
growth season when the pest population
density is low. About a dozen species of
predators, including carabids, mantids,
reduviids and ants have also been recorded
(Nair, 2007).

Control measures

The studies conducted to find out the most
effective dose of Bacillus thuringiensis
(B.t.) against the larvae of P. reflexa,
revealed that B.t. (90-102 billion spores/g)
concentration of 1.5% is the recommended
dose for maximum Kkill of larvae within 72
hours of spray, irrespective of varietal
toxins and available forms, i.e. either in
wettable  powder or  emulsifiable
concentrate (Gupta and Joshi, 1995). On
the basis of LCsy values of different
insecticides, Joshi and Roychoudhury
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(1996) have suggested for spraying

Deltamethrin 0.003% otherwise

Chlorpyriphos 0.05% against the larvae of

P. reflexa. Joshi and Jamaluddin (2007)

have recommended that for the control of

P. reflexa, weak seedlings should not be

planted and spraying Carbaryl 0.1%, i.e. 2

gm wettable powder in 1lit. water or

Endosulfan 0.05%, i.e. 1.4 ml insecticide

in 1 lit. water is recommended for this

defoliator insect pest.
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