'

N 1%
', ‘-*.\_:‘- ek (|SSN 2395 468)()
Yé’air 2019 Issue Decﬂlber 2019
| v'!X’ e _l ~‘: > v I ‘ A - : R ~." !

I2OR

COSM T
e el e e Tropical Forest Research Institute
Foundation Inst. of Org. Res. (Indian Council of Forestry Research and Education)
(Germany) (Australia) Ministry of Environment, Forests and Climate Change (MoEFCC)
PO RFRC, Mandla Road, Jabalpur — 482021, India



Van Sangyan (ISSN 2395 - 468X) Vol. 6, No. 12, Issue: December 2019

Van Sangyan

Editorial Board

Patron: Dr. G. Rajeshwar Rao, ARS
Vice Patron: C. Behera, IFS

Chief Editor: Dr. Pawan Rana

Editor & Coordinator: Dr. Naseer Mohammad
Assistant Editor: Dr. Rajesh Kumar Mishra

Note to Authors:
We welcome the readers of Van Sangyan to write to us about their views and issues in
forestry. Those who wish to share their knowledge and experiences can send them:
by e-mail to vansangyan_tfri@icfre.org
or, through post to The Editor, Van Sangyan,

Tropical Forest Research Institute,

PO-RFRC, Mandla Road,

Jabalpur (M.P.) - 482021.
The articles can be in English, Hindi, Marathi, Chhattisgarhi and Oriya, and should contain
the writers name, designation and full postal address, including e-mail id and contact number.
TFRI, Jabalpur houses experts from all fields of forestry who would be happy to answer
reader's queries on various scientific issues. Your queries may be sent to The Editor, and the

expert’s reply to the same will be published in the next issue of Van Sangyan.

Cover Photo: Panoramic view of Achanakmar-Amarkantak Biosphere Reserve
Photo credit: Dr. N. Roychoudhury and Dr. Rajesh Kumar Mishra, TFRI, Jabalpur (M.P.)

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


file:///E:\Desktop\website\VanSangyan\Van-Vangyan\index.html
file:///E:\Desktop\website\VanSangyan\Van-Vangyan\index.html

Van Sangyan (ISSN 2395 - 468X) Vol. 6, No. 12, Issue: December 2019

From the Editor’s desk

Nurserigs that work to strengthen and expand the presence of tropical native species are
concerned about fastering diverse, strong, and well-adapted populations. For many tropical plants,
however, the natural diversity of wild populations has been depleted. Habitat loss has reduced the
range and sheer numbers of plants. for plants with commercial value, unsustainable harvesting
practices may have reduced the numbers of plants with desirable characteristics while leaving

behind inferior plants. The process of depleting a population of the best genetic properties so that
‘ future populations are weaker than the original populations is called genetic degradation. Seed

collection for plant propagation is an opportunity to reverse trends of genetic degradation and
species loss. Murseries have a key role in conserving the gene pool of native plants. The technigues
of capturing the best genetic quality seeds a seed source can produce at the gptimal time of high physiological
maturity and maintaining these gualities throughout the handling processes, all at a minimum cost Different collection
and processing technigues apply to different species, seed types, situations, and purposes. Vet the collection and
processing toolbox contains a number of “standard” methods for mast of these groups. Records and documentation
help in evaluating ‘best practice” for future method improvement and it helps in linking offspring to seed source. The
patential storage life of seed may for some robust ‘orifodox” species be several decades, while no available storage
conditions can maintain viability for sensitive ‘recalcitrant” seed Seed testing aims at quantifying seed quality
parameters such as seed wejght moisture content purity, and germination. The methods contain 2 set of standard
procedures for preparation and evaluation. Special types of evaluation contain, £.q., health teats and indirect methods
of measuring seed vigbility. Infarmation gathered through seed testing is used as general quality documentation during
seed trade and as a guide for subsequent handling.

In line with the above this issue of Van Sangyan contains an article on Seed collection, processing and nursery
technigues for Madhuca longifalia - Valuable NTFF species in central India. There also useful articles viz. A visit to

cactus garden, Kevadia, bujarat - An ecotourism site, Important diseases of rice and their management, THET T : TeT 17T
#1 AT 3@, FT 1T - UF TgITI001 T TZITHT 77 T and TA1717% T30H1 F FET79 TF T13% T77H F1
N ELEEXIA

/ hope that readers would find maximum information in this issue relevant and valuable fo the sustainable
management of forests. Van Sangyan welcomes articles, views and gueries on various such issues in the field of forest
SCIBNCE.

Looking forward to meet you all through forthcoming issues

Dr. Pawan Rana
Scientist 'E' & 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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Seed collection, processing and nursery techniques for Madhuca
longifolia — VValuable NTFP species in central India

S. Saravanan, M. Kundu and Nanita Berry

Silviculture, Forest Management and Agroforestry division
Tropical Forest Research Institute
RFRC (PO), Mandla Road, Jabalpur — 482021. Madhya Pradesh. India

About the species

Madhuca longifolia J.F.Gmel. commonly
known as Mahua, mahwa, mohwa, mohwra,
llupai, honey tree, and butter tree is a
medium-sized deciduous tree, which grows
to a height of 16-20 m. It has a short, stout
trunk, 80 cm in diameter. The crown is
rounded with multiple branches. The bark is
grey, vertically cracked and wrinkled,
exfoliating in thin scales. The leaves are
alternate and clustered at the end of
branchlets. The leaf blade is simple, 10-25
cm long x 6-12 cm broad, oblong-shaped,
rigid, thick and firm, woolly at the lower
face and exuding a milky sap when broken.
Young leaves are pinkish or reddish-brown.
Flowers are borne on green or pink, furry
bunches, each bunch consisting of 12
fragrant cream-coloured flowers. The
flowers live for only one night and then fall
to the ground. Pollinated flowers develop
into a fleshy, greenish ovoid fruit containing
1-4 shiny, oily brown seeds. The seeds are
3-5 cm long, elliptical and flattened on one
side.

Mahua is indigenous to India, Sri Lanka,
Nepal and Myanmar. It is a frost resistant
species that can grow in marginal areas of
dry tropical and subtropical forests up to an
altitude of 1200-1800 m. It can be found
scattered in pastures, in crop fields in central
India, and on rivers banks in semi-evergreen
forests. It grows well where annual rainfall

is between 500 mm to 1500 mm, and where
temperatures are in the range of 2-46°C.
Mahua does better on deep loamy or sandy-
loam soils with good drainage, but it also
occurs on shallow stony, clayey and
calcareous soils.

The species is distributed in northern,
central and southern part of peninsular India,
Sri Lanka and Burma. Of the two varieties,
var. longifolia is distributed in Sri Lanka,
Southern India extending northwards to
Maharashtra and Gujrat; var. latifolia is
found in some parts of central and north
India and Burma. It is common in dry mixed
deciduous forests, dry Sal forest and dry
teak forests. The tree grows on a wide
variety of soils but thrives best on sandy
soil. It also grows on shallow, bouldery,
clayey and calcareous soils. The species is
drought-resistant, strong light demander and
readily suppressed under shade. It is not
frost-hardy.

Mahua flowers, fruits and leaves are edible
and used as vegetables in India and other
Southern Asian countries. The sweet, fleshy
flowers are eaten fresh or dried, powdered
and cooked with flour, used as a sweetener
or fermented to make alcohol. The fleshy
outer coat of the fruit is used as a vegetable.
In India, during periods of scarcity, a
combination of Mahua flowers and Sal
seeds (Shorea robusta) is boiled to prepare a
substitute for grain staples. Mahua is an oil
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plant whose seeds yield between 35 and
47% oil. Mahua oil is used to make soaps
and candles and is also used as a seed
preservative against pests.

Oil produced in smallholder farms is of low
quality and is mainly used as a ghee
substitute or adulterant. Mahua oil is
reported to have potential use in biodiesel
production. In India, potential Mahua oil
production could be up to 60 million t yr.
The oil cake resulting from oil extraction is
used as a fertilizer, and could be used to
control root-knot nematode and fungal
infections because the high saponin content
reduces nematodes and phytopathogenic
fungi.

Mahua trees host Antheraea paphia, the
tassar silkworm which produces silk
traditionally used in making saris. Mahua is
also used for its hard, strong, dense and
reddish timber. Mahua flowers produce
nectar that is very valuable to honey bees in
periods of scarcity. Mahua is reported to
have many applications in traditional
medicine, and to provide several
environmental benefits.

Fruit and seed description Fruits

Fruits are berries, ovoid, fleshy, turning
yellowish green when ripe, 3-5 cm long,
with prominent distal beak, 6 loci in ovary
but usually only developing 1-4 seeds.
Seeds: Seeds are large, 3-4 cm long with
moderately hard testa, elliptical, flattened on
one or two sides, brown and shining when
mature. Approximately one kilogram seed
contains around 420-670 seeds.

Flowering and fruiting habit

The flowers appear from March to May just
before the new leaves flush. It takes about
32-35 days for complete development of

visible flower bud to anthesis. The flowering
varies with the local conditions. It shows a
temporal sequence, starting from top portion
to the lower branches and also from the
more illuminated part to the shaded part of
the tree. The plant produces abundant pollen
which is shed in clouds when the flowers are
disturbed. The freshly dehisced pollen is
sticky and becomes viable only after 2 days
when dry. Pollination is anemophilic. The
flowering Mahua is visited by monkeys,
squirrels, birds. The fleshy scented corolla is
an attractant to the predators.

Although the predators help in the dispersal
of pollen grains they do not actually transfer
pollen grains to the stigma. The elongated
style projects out of the flower and beyond
the reach of self-pollen and ensures better
exposure of stigma to air currents. The seed
setting is low even in hand pollination.
Fruits ripen in May-July. The tree begins to
bear fruits at the age of 8- 15 years and
continues to do so for about 60 years. The
tree shows pronounced periodicity with
good seed years once or twice in every three
years. 100-200 kg fruit per tree can be
produced in cultivated areas whereas 20-50
kg fruit per tree can be collected from forest
areas.

Seed collection

Fruits fall on the ground after maturation in
the July (monsoon period) and seeds are
liberated after decay of fleshy covering.
Wild animals disperse the seeds by eating
the fruits. The season for seed collection is
short and in the absence of organized
harvesting, a considerable portion of crop is
lost. Maximum germination occurs when the
seeds are fully mature. Fruits are then
yellowish green in colour and seeds are
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brown with 40- 41% moisture content. The
seeds may be collected after natural seed fall
or by vigorous shaking of the branches.
Processing and handling

Seeds are separated from the fruit flesh by
rubbing the fruits manually and thorough
washing.

Dormancy and pretreatment

Germination percentage is high in fresh
seeds (80-100%). Seeds have no dormancy
and do not need any treatment for better
germination.

Storage and viability

Viability of Mahua seeds cannot be main-
tained in long-term storage. The freshly
mature seeds are desiccation-sensitive
(recalcitrant) and germination percentage
starts to decline below 35% moisture con-
tent. Seeds are also chilling sensitive,
damage may occur even at 15°C. High
viability can be maintained up to 5 months
by storing seeds at 28°C in sealed polythene
bags with shedding moisture content of 40-
41%. This method maintained about 82%
germination percentage from initial 100%.
The seeds may be treated by dressing with
Bavistin 0.2% (fungicide) before storing.
Processing and handling

Seeds are separated from the fruit flesh by
rubbing the fruits manually and thorough
washing. Dormancy and pre-treatment
Germination percentage is high in fresh
seeds (80- 100%). Seeds have no dormancy
and do not need any treatment for better
germination. Storage and viability of Mahua
seeds cannot be maintained in long-term
storage.

Sowing and germination

The tree can be raised by direct sowing or
planting out nursery-raised seedlings, the

former method is preferred as the seedling
develop long and delicate taproot that is
difficult to handle during pricking or
transplanting. Germination is hypogeal. In
direct sowing seeds are sown in 1.5-2.5 cm
depth of soil during June-July in well-
prepared lines or patches. Nursery-raised
seedlings are pricked out into deep
containers (bamboo baskets, earthen pots or
polythene  bags) one month after
germination. It can be successfully raised
with agricultural crops like pulses and
lucerne with 9 m spacing. Regular watering
IS necessary.

Nursery Techniques

The soil of the nursery should be in nature,
though Mahua can be grown in all types of
soils. Collected fresh seeds will be sown in
the polythene bags directly or baskets. Seeds
are sown soon after collection in the nursery
beds.

Ripped fruits are collected by shaking the
branches. Fruits are rubbed and washed to,
which however is soon lost on storage.
Fungi and insects readily attach the seeds.
Fresh seeds are sown at a depth of about 1.5
to 2.5 cm. One-month-old seedlings are
transplanted in  nursery beds. Late
transplanting gives poor results. Spacing in
transplant beds is 30 x 15 cm; shading the
seedling is necessary, one-year-old seedlings
are used for planting in main field. Seedlings
can also be containerized. In that case, one-
month-old seedlings are pricked into
containers. Shading is necessary.

Planting

Planting is one in 30 cm?® pits at a spacing of
4x4 m. planting of stumps is done in crow
bar holes or 30 cm? pits.

Plantation technology
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Before undertaking plantation, the site is
cleared by cutting and burning all woody
growth. Pits at a distance of 9x9 m or 10x10
m should be dug in summer. Pit size 30 cm®
is best for planting of Mahua in lateritic soil.
However, pits of smaller sizes can also be
used depending on the nature & soil
thickness of the site.

Block Planting

The trees can be raised by direct sowing or
by planting of nursery raised seedlings. In

direct sowing of 4 to 6 seeds are sown per
pit, covering them with 15 to 25 mm soil in
June or July or as soon as seeds are ripe.
Before sowing the seed pit should be filled
with mixture of soil, sand and farmyard
manure (FYM) in the ratio of 3:2:1. After
sowing, the pit should be watered, if
monsoon rains are delayed. Direct sowing
gives survival of 24 to 66%.

Madhuca longifolia

Branches

© Published by Tropical Forest Research Institute, Jabalpur, MP, India 4



Van Sangyan (ISSN 2395 - 468X) Vol. 6, No. 12, Issue: December 2019

Budding stage Fresh fruits

Fresh Flowers Dry seeds
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A visit to cactus garden, Kevadia, Gujarat — An ecotourism site

Kanchan Puri

Environment Education Division
Ministry of Environment, Forest and Climate Change
Indira Paryavaran Bhawan, JorBagh
New Delhi 11 00 03

The International Ecotourism  Society
(TIES) defines ecotourism as: “responsible
travel to natural areas that conserves the
environment, sustains the well-being of the
local people and involves interpretation and
education” with the specification that
education is to staff and guests. Any tourism
program which is: nature — based,
ecologically sustainable, where education
and interpretation is a major concept and
where local people are benefited can be
called ecotourism (Fig 1).

Information and education for both local
people and tourists are essential for
ecotourism. In general it can involve
activities like wildlife watching, trekking,
nature trails, camping, bird watching,
adventure sports etc.

Author got the opportunity to visit one such
Ecotourism site of Kevadia in Gujarat. The
cactus garden is one of the site where
visitors can easily find various types of cacti
in the garden, the volunteers present in the
garden explained about the role of cactus in
the protection of ecosystem in arid and semi
arid areas of the world. It was also informed
that an mobile app ‘Cactus Garden’ has also
been developed which gives details on these
plants, with a facility of QR code, the cactus
had code which one can scan it in the app
and instantly find the data.

The other popular nearby destination were
Statue of Unity, Butterfly garden, children
Nutrition Park and Ekta Mall (showcasing
handicrafts from different States).

The destination has an infectious calm vibe
which makes it perfect and unique to learn
various facets of environment conservation.
Aesthetically the place has been designed to
attract the visitors where on one side a view
of sardar sarovar dam is there alongside of
river Narmada.

Financial Benefits for
Local Communities

Generates
Cultural
Awareness

Minimum Impact
on Natural
Resources

Figl. Components of Ecotourism

Nowadays as people are becoming more
concerned about the environment, one can
see that the holiday experiences are focusing
with an idea to visit national park / wildlife
sanctuaries / protected area etc, because of
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which concept of ecotourism has been
emerging.

To rejuvenate yourself by spending
moments in the lap of nature, such sites
offer you just the escape you need. As per
the report of the World Travel and Tourism
Council 2019, India ranks 8"in the world in
terms of the tourism sector contribution to
the Gross Domestic Product of the country.
GEER Foundation and Forest Department,
Government of Gujarat has very effectively
portrayed the importance of biodiversity
conservation and employed the youth as
information providers to educate tourists.
One must visit the place in order to
understand the concept of Ecotourism. As
per the literature, Tourism Industry accounts
for 8% of the total employment. More such
sites across the country are required for
promoting Eco-tourism and providing
livelihood to the communities. Such sites are
very effective environment education tool as
it brings tourists closer to nature and create
awareness about the role of various species
in the eco-system.

Caclus Q’(w{ ,

(L

EFlL O\

Pictures taken during the visit (including
the Mobile App)

© Published by Tropical Forest Research Institute, Jabalpur, MP, India 7



Van Sangyan (ISSN 2395 - 468X) Vol. 6, No. 12, Issue: December 2019

Aerial view from Google Earth
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Important diseases of rice and their management
Priyanka Kumari', Ekhlaque Ahmad?, Shashi Kiran Tirkey* and Abdul Majid Ansari®

Department of Genetics and Plant Breeding
Birsa Agricultural University, Ranchi-834006
Zonal Research Station (Birsa Agricultural University)
Chianki, Palamau- 822102

Introduction

Rice (Oryza sativa L.) is one of the most
essential cereal crops that help in the
endurance of more than 50% of the world
population. It is being cultivated in all the
continents except Antarctica and played a
significant role in rice production of Asia
where more than 90 per cent of the rice is
produced and consumed. Eastern India
where rice is the leading crop remains the
elusive golden horizon in increasing the
production of rice which majorly
contributes to food security of the nation
including the Jharkhand state covering 75-
80% of net cultivated area during kharif
and 67.3% (1.48 m ha) during rain-fed
condition with production of 10-14
g/ha.However, the productivity of rice
crop in Jharkhand is found lower than the
national average and far lower than the
agricultural developed states in the
country. All these led to hugescarcity of
food grain in the state. Moreover, the area
under rice crop in Jharkhand state is
diminishingconstantly and the major cause
might be the negative impact of major
prominent disease that occurs in rice crop
leading to heavy yield losses. It has been
observed that area under rice showed
fluctuating trend which increased to 1521
(2001-02) thousand hectare from 1325
(1999-00), and declined to 1355 (2005-06)
thousand hectare but further raised in
2008-09 and again reduced to a level of
1414 thousand hectare. All the regions
showed compounded agricultural growth
rate (CAGR) for rice productivity but

eastern region still maintains the rate
suggesting that it has the potential to
increase by tackling all the major
constraints through judicious management
to reduce the disease epidemics. It has
been noticeable that the rice productivity is
influenced by numerous biotic and abiotic
factors. Among biotic stresses, fungal and
bacterial diseases are of major concern
causing significant yield losses in the rice
crop all over the rice growing regions of
Jharkhand state. Therefore contribution of
major diseases of rice in reducing the crop
yield has been mentioned. Symptoms of
the particular disease and its appropriate
management practices have been described
thoroughly in this article.

The major diseases prevalent in the rice
crop in Jharkhand during kharif
season-

Blast of rice (Causal organism:
Magnaporthe oryzae)

It is the earliest known plant disease which
is also known as rotten neck or rice
fever.ltwas first recorded in India during
1918.The blast pathogen is a heterothallic
fungus and the new races are persistently
evolving with  diverse  phenotypic
virulence which may lead to a severe
threat to rice production and productivity.
However, it is estimated that rice blast
causes 10-30 percent of yield that resulted
in severe epidemics in major rice growing
regions of the Jharkhand.

Symptoms

It can infect rice at all growth stages and
all aerial parts of plant (Leaf, neck and
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node) among which neck infections are
more severe. Appearance of small specks
are observed on leaves which subsequently
enlarges into spindle shaped spots(0.5 to
1.5cm length, 0.3 to 0.5cm width) with
ashy centre and dark brown margin.
Further several spots coalesce into big
irregular patches on the leaves. In severe

Fig 1:

(a) Leaf blast

Management

The blast disease can be controlled by the
application of various cultural practices,
chemical treatments, biocontrol agents or
by using resistant cultivars.Some of the
practices utilized to prevent the occurrence
of blast disease are to avoid excess N -
fertilizer application and its application in
three split doses. Removal of weeds or
host plants from bunds and use of tolerant
varieties (Prabhat, Co47, IR-64, IR-36,
Jaya) is practiced. Dry seed treatment
with Pseudomonas fluorescens talc
formulation @10g/kg of seed may be done
or it can be sprayed @ 0.5% from 45 days
after transplanting at 10 day intervals for
three times. Moreover, seeds can be
chemically  treatedwith  Captan  or
Carbendazim or Thiram or Tricyclazole
@2.0 g/kg seed.

Bacterial Leaf Blight
organism: Xanthomonas oryzaepv.
Oryzae)

(Causal

(b) Neck blast

cases of leaf blast entire crop gives a burnt
appearance in the field, hence known as
"BLAST" disease. Neck blast appears on
the neck region of panicle which develops
a black colour and shrivels completely or
partially and panicle breaks at the neck and
hangs. In the cases of nodal blast nodes
become black and break up.

(c) Node blast

Bacterial leaf blight of rice is considered
one of the most devastating pathogen of
rice in nearly all the rice growing localities
in tropical and temperate regions of Asian
countries. These pathogenic bacteria
invade the rice plants through the water
pores of the fresh wounds of 24 hours
(Mukko, 1957). It has been reported that
losses of the yield were 7-62% and 82% at
same genetic resources particularly in
eastern India (Srivastav, 1967; Singh et al.,
1980; Srivastav and Kapoor, 1982).
Symptoms

Seedling wilt is observed also known as
the “Kresek™ phase of bacterial leaf blight
disease which usually appears 1-2 weeks
after transplantation of the nursery into the
field. Marginal blight- symptoms occurs
on the leaves of young plant that may be
pale-green to grey-green and water-soaked
streaks are observed near the leaf tip and
margin. Leaves of the rice plant become
grayish green to whitish and abruptly

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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wither under severe conditions.

Appearance of bacterial ooze can be seen
that looks like a milky or smoky dewdrop
on young lesions early in the morning and
these water soaked lesions turn yellow to
white as the disease advances with a wavy
margin.

Fig 2: Bacterial blight of rice
Management
To prevent the bacterial leaf blight of rice
cropdisease free certified seeds may be
sown.Nurseries are preferably grown in
isolated upland conditions and clipping of

seedlings during transplanting  are
avoided.Excessive N — application should
be avoided and N - application at booting
is skipped. Wild collateral hosts are
destroyed and flow of water from affected
fields are kept in check.Growing of

tolerant varieties (IR 20, TKM 6) in
susceptible environment of field can be
done. Hot water treatment of seeds can be
done by soaking for 12 hr. and then
dipping in the hot water at 53°C for 30
minutes.  Chemically  diseases are
controlled by spraying streptomycin
sulphate and tetracycline combination
300g + copper oxychloride 1.25 kg/ha.
Brown Spot (Causal organism:
Helminthosporium oryzae)

Brown spot has been associated with
major epidemics in India i.e. in the
Krishna Godavari delta during 1918-19
and thegreat Bengal famine during 1942
which reduced yield of rice crops from 26
to 52 % (Chakrabarti 2001). It is basically
an orphan disease of rice that chronically
affects millions of hectares worldwide.The
disease is of great importance in several
countries and has been reported to cause
enormous losses in grain yield (upto 90%)
particularly when leafspotting phase
assumes  epiphytotic  proportions  as
observed in Great Bengal Famine during
1942 (Ghose et al., 1960). It specifically
occurs in environment of scarce water
supply along with nutritional imbalance
predominantly lack of nitrogen.
Symptoms

It affects the cropfrom seedling to milk
stage.Initially minute spots or lesions may
appear on the coleoptile, leaf blade, leaf
sheath and glume, being most prominent
on leaf blades and glumes. These lesions
are water-soaked and brown in colour
which may later become grayish white
with brown margin that may be cylindrical
or oval in shape resembling sesame seeds
usually with yellow halo while young
spots are small, circular and may appear as
dark brown or purplish brown dots.
Several spots coalesce causing drying of
leaf. Therefore the affected nursery gives
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scorched appearance due to death of the
seedlings. Infection also occurs on panicle

neck with brown colour appearance.

Fig 3: Brown spot of rice

Management

It can be controlled fore mostly by the use
of disease free certified seeds. Seed
treatments with Captan or Thiram at 2.0g
/kg of seed and spraying of Mancozeb
(2.0g/lit) or Edifenphos (Iml/lit) 2 to 3
times at 10 - 15 day intervals are being
practiced to reduce the disease
incidences.Spray is preferably done during
early hours or afternoon at flowering and
post - flowering stages. Biocontrol agents
are also used for seed treatments with
Trichoderma viride or T. harzianum that
reduced the disease by 70 % (Biswas et
al., 2010).

Sheath Blight (Causal
Rhizoctonia solani)

Sheath blight was first reported in Japan in
1910and it is considered as destructive
disease worldwide that causes significant
yield loss and quality degradation in rice
and other crops including barley, lettuce,
tomato, sorghum, and maize. Initial
infections starts with the germination of
sclerotia or a piece of infected debris
floating on the water surface and coming

organism:

in contact with the sheath of rice which
causes 10-30% vyield loss (Xei et al., 2008)
that may reach up to 50% during prevalent
years (Meng et al., 2010).

Symptom: Usually circular, oval or
ellipsoid, water-soaked spots develop on
the leaf sheaths at or just above the water
line which are greenish-gray in color. It
enlarges and coalesce forming larger
lesions with grayish white centers
encircled by tan to dark brown irregular
margins. Irregular lesions with dark green,
brown, or yellow-orange margins are also
observed on leaf blades. Extensive
development of these lesions produces a
rattlesnake skin pattern. Moreover flag
leaves and panicles are also affected under
severe conditions and can spread into the
culms thereby weakening the infected
culms resulting in the lodging and collapse
of tillers. However, sheath blight damages
the lower sheaths with little impact on
grain filling leading to lodging and
premature death of plants with a
significant reduction in grain yield and its
quality.
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Fig 4: Sheath blight of rice

Management

Application of FYM 12.5 t/ha or green
manure 6.25 t/ha and soil application of P.
fluorescens @ 2.5 kg/ha mixed with 50 kg
FYM after 30 days of transplanting may
help in management by promoting
antagonistic  microflora.Foliar  spraying
of P. fluorescens @0.2% can also be done
at boot leaf stage and 10 days later.lt is
chemically controlled by Carbendazim (1
g/lity and  Propiconazole  (1ml/lit).
Moreoverspraying of infected plants with
fungicides such as Benomyl and Iprodione
and antibiotics such as Validamycin and
Polyoxinhas been observed effective
against the disease.Nitrogen dosage are
also reduced and top dressing are skipped
to avoid the disease occurrence.
False Smut:
organism: Ustilaginoidea virens)

(Causal

It is also known as ‘Lakshmi disease’ since
it was recognized as a symbol of bumper
harvest. The disease was first reported
from Tinnevelli in Tamil Nadu, India by
Cooke in 1878 (Ou, 1972).However, in the
recent years, the disease has emerged as
one of the most devastating grain
disease.The yield losses varied between
0.2 - 49% in different states of the country.
Symptoms: Symptoms of false smut are
visible only after flowering when the
fungus transforms into globose structures
or mass of yellow fruiting bodies of
individual grains of panicle. Floral parts
are enclosed with the growth of velvety
spores.Immature  spores are slightly
flattened, smooth, yellow, and covered by
a membrane which breaks as the spores
enlarges. But mature spores orange and
turn yellowish green or greenish black in
colour.
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A

Fig 5: False smut of rice

Management

Use of certified seeds along with the
destruction of straw and stubble reduces
the disease incidences. It can controlled
chemically by spraying hexaconazole @
Iml/lit or chlorothalonil 2g/lit at tillering
and pre-flowering stages and 0.1%
propiconazole at 50% panicle
emergence.Biological control may also be
practiced by using Trichoderma viride,
Trichoderma virens, Trichoderma
harzianum and Trichoderma reesei against
the pathogen.

Some other prevalent diseases of rice are
Rice Tungro Disease (RTD) which
appeared in north India during 1967, and
progressed to peninsular India in 1977,
Bakanae disease of rice caused by
Fusarium fujikuroi is cosmopolitan in
distribution and is found in all rice
growing areas. Recently foot and sheath
rot of rice caused by Pectobacterium
carotovorum subsp. carotovorum and
Pseudomonas  syringaepv. syringae
respectively were also observed in rice
crops.

Summary

Major constraints in rice production are
the occurrence of destructive and
devastating diseases which are responsible
for losses in quantity as well as quality of
harvested products. In this article all the
prevailing and widespread major diseases
of rice have been discussed and the
potential yield losses caused by various
diseases of rice have been reported. This
information  might be useful for
prioritizing the research activities to
develop the management strategies to
reduce the impact of attacking pathogen on
the crops and it will also provide essential
information about the diseases of rice to
future researchers to further develops
better and ecofriendly technique to manage
the predominant diseases of rice plant.
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TTATATAF Tl o T F gH T 37 Joal

FEA ITH BT AT, T9q 39 FEA Hl ATIF
THT T T2l T@T AT THAT |

Sfaw =dft vs udHr wgfv g, e
TEEAE IALHD,  FlEATH HY
GIOAATTATART F T G2 SOA79T GT8
TIYF Tt AT T GTE FEES, T4 9T,
St Feaw, SfEaF @rg arfs 9 ATt
(FT-FEEATES) T AT TSE T FTSAT
AT T STATT AT J0AT 8 | 399 7 FaA
qfy T IFT ofF FT GHA TF qAT TZAT
g, e otz ot wgfua T8t gMT &Y
FIT ATAT H2T T I A OAAT TEA
FUF w1 AtTF Arq ft aar g1 Sfa=w
FAT g TITAETT FT TZT T, [T THTA00
T q@AT, A T AT FT LFAT, A FT
TS TIET FATT JTAT, ST GTTT ATAT
JEE aATAT, FFf T Fa FFfeqd ga gu
THTAAT FT ITTRT ATTITFAT ATATT FH T
FH F4A EOT FUF K FHF AT
HEEIE I T Rl B e i i
TEaRE TE 2 |

Hqul foer # "t g% SaEedr vk T
qOEAT &, FEAT g TAGEAT % qT AT
#r AT F forw 9= 31T @rer Iered
Fr 2z ¥ wfers 7 aferw geareT ary F3
F forr qe-ae ft TEEEE e,
SEe HEATOHRT FT OITAN, THA F
SfaF =i wafas qerdqt F fi7 aEE-
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ST F AF [ TATAT FAT &, foraer qiw
#Fr SA%T aftF g@IrT Fr AT F, qATT B
FATITO T ZAT § qAAT AT F

ey § [{erae ardt g | Trarai=E arat
E B | xS 1

F I

AR W W, A VR ok s |
FU T GATATE GFe AT g | THH Tal

qreAtT FHo gy gartaT 2 @ g, T@

WA JASTAT F T g ff TRHF

TATT 21 T2 2 | TATEAF Gret & 90 o
ST ot FEA FH ATH BT OTET €, a8 AaF
aeft f qear % w2 o wnfrEeE g gl
T | THET F FILO AT I H FT [RATT
St gt T A AT guE |

T T@T AT 72T 2 T o Bt 7 afa+
GTE &1 TART F2d g0 ATAT GAT T i
g, S AUt ooy e g | gren,
T AT qleAT ATHIAF TATZ FT A9
FITAT 21 TH ATSTHeT F2 2 T o1 afsorat
T Uger AT T=1E A8l TEr, AfFET Sfaw
AT | T AT TET GAT H AT FAl |
Tel AT &1 FATE A AT 2 | T99 2H
qF AT H I BT 72T g, Tal g r
AT ATfTh § SATATA T e fa@rs &=
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2 | a9 YA FHT qEITE kW H
AT AT ot SItaF gt A AT AT FEH
FETT M 3 | AT ACEF ATsh @AT o AT
fFo o7 77 £ i TFErEr #r awerar ot
e 72T € | I FTA | AT TqTELT 6
qFA AT TFAF ATATEL F AT
AT FT AT o, foraer Sfaw s awtaw

qITAT F = ALF-T21T FT 9% [ATea<

AT 72T AT, o weeasT oo, qf,
T AT ATATATI TZIUT AT IAT 4T |

AT a9 H II=T FTA F FO0 F qUa-a1
T T AT STAT o9v, foae " g9
TT | I FO7 T TAH 7, g 2H
TIT TS gAT F ATH T FGT FI9 2
qATT FIT TF TATAT FIF T F TATTF
ATTETAT o7, S o STt 7T T ATATATOT
foro srered STt 91 | 9veq FFed
qiEer | T -1 7 g1 Tw 9w
FU F qg-dvg H TAAEF GIEr T
FredATa®i FT TN T BT 7, TEw
FACATT (AT ST qSfaF TIAT F 9%
FT G fS=ar 91 72T 8 37 araraso
TS BIHT, WHT WA F TATeeT HT
TATIAT FT 72T 8 | A gH AT =F @Tal,
S FATAR F ITAN F €T T
SfaF @rar uE FETeAl #OITAN AW

afdss & «fdsh Ieared I H A g,

S|, 7o UF AT gF @A 7
ST TF Teqah AT T T2 |
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AT a9 | ATHT SI=aedT F7 q&T

AITT FT g AT FUORT HT [T AT FT

ATIT TAT & | EA Fifd & G097 T T8

T TAEEAT 1 T@q gU Ua T P H
ITATEA FEET ATFTF & | ATHF IeATIA
o =T ® Afar A3 # TEriaE I

UF FEATAF FT ITAE FAT T2AT ¢

g AT T Fre FUF F 909 FH A4
H qeafa® ama @9 5t § Y 5, 9qiH,
AT S ATATALI AT TZOT BT 72T &, a1
ot | qary ff SEde g T 2 | Tary
TH YET FT ITAE At qEeTe "
AueT & oy 19 awt ¥ A fewrs
gAT F g 9T =t FT FT AEe
#r 12, e wwer F Fw fFramr 7 =7 f=aw
TRTT T GAT T AT F forw, Tgrar far
o gw Sfaw =dt ® A9TH ¥ 9rEdT 2
T AT off =7 gt F1 qaam F oo

JATC-TATE F Tl 2l
FAATE | o TF2 & @t & HFaEr v
g 9 27 72T ¢, SUH0 Ud qTT FO

TATAE AT & | TTHT FwTT H A

FT TAS FAA F(aF AT T GAT FId
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o, T ITATET AT AT AT AT ST AR
FT TaTesy ff A=gT AT AT TET IF T
T FHA ST ATTTT AT F ATH & FTAT
ST off | 9g T9F T & JTI9 3 TAT 2,
T forw fraT = qeret ot o 2 et
FIA o AL H FT ATATAT ZAT |

Tor {dt el.cad = 61|®|l<1nl x oo
GTAT HT AFTFATAT Hl I(A 2q FO

IATE UF qT LA AHATRT hT AgH

qIHFT | ATATAT: T9T F FA IeATaT F
50% fZeaT FET-AFHIST, T TRT Iearaahi
GIAAT, Taf, AT Ua AHEE F w10
FOU IqTEA Hw ATHT  FFEATSt UH

AT F AT AT ZT AT 2 | a5 F 0

ITATET UF Hg TAT SHEAT F T979 29
FI TATAAT FT T 37T FOT T AT &
ST T qLT T | AT, T TA 90 T AT

qEAT FT=IAT F KO FH IeATEA H

FEMALT T FIT TETAAT AT Feareft, ar

gty e, SeqATefy, arraremefy, Faaeft,
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ATAT YOI, AT Iq0FH, GAH qed
AT AT FTIA AT FAv AT BT E
9T IUUTE F AFAAdT UH FASRTF

TART F AT IO AqT9 o 72§

FIT ITATET T2 § FO TA@FAT FT TET

TET AR & TE7q T TATIAT 6 qoT U
F7T Srat o qqAre geers oft qrae
A 7 | ATAE F AT qe e #
FIEATIOT ST FANTTHAT T AT TF FIUS
iR IfF v St Sfmrhe F fowe
2 ST & ATAT 7L S E | qATEAT F UF
Freareft Fwaw afera e guar Fardh *
g meF FAT AMRT T Hr e
ISAAT TF AT F oI, q7eq gArTasT
THT 7EY 2 | FI T % T F 9
ITAMTFATAT & T § GTfeq § 1 “qTT IS
TATT FT IO F537 2 AT ATTF T[T
FT T ST a2 fSEE

T UF 9= Jraai & Sraq 7 Wi
TR ATHA o1 72 § | Flearadt &
gfaf fAure s=aw gar Star #
FrIFTr fANTRAT ST w2 o & oA
T IFTHFAT U FHAL 1 G@T qIEO0Ar
HqE STAT 2 |
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