'

e \: BN (ISSN 2395,- 46~8X)'
Yé’ai‘ 2020 Issue: Septﬁhper-.ZOZO '
"-'X‘ e _l ~“";‘ y o'y ‘ v o A : - i ‘

I20R

T Bl 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.7,No.9, Issue: September 2020

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. 7, No. 9, Issue: September 2020

From the Editor’s desk

Agrofarestry bridges the gap that often separates agriculture and farestry by building integrated
systems that address both envirommental and socio-economic objectives. Agroforestry can improve
the resilency of agricultural systems and mitjgate the impacts of climate change. Agroforestry has
risen to prominence as 4 land-use strategy to help address global climate change and provide other
enviranmental economic, and social benefits. However, systematic knowledge on the fuman-
environment impacts of agrofarestry practices and interventions remains lacking. Agroforestry is
promated for its potential for carbon sequestration, soil erosion and runoff contral, and improved
mutrient and water cycling, as well as for offering socio-economic benefits and greater agricultural
productivity While researchers and policy makers fiave long studied and supported agroforestry
practices in low- and middle-income countries, particularly in tropical regions, recognition and promotion of agroforestry in the
temperate chimates typical of developed countries gained steam only more recently. As the conversation discussing the potential
and future for agroforestry continues to evolve, we nate an increased study of and policy suppart for agroforestry in high-income
countries. Fvidence of the socio-economic and biophysical impacts of various agroforestry interventions and practices in Hibs
spans many disciplines and addresses a broad range of outcomes, thus creating an opportunity and need to synthesize the
evidence for easier exchange of knowledge and ideas.

In line with the abaove this issue of Van Sangyan contains an article on Fconomic and ecological services through agro-farestry.
There are also useful articles viz.. Agronomic management of rapeseed and mustard for higher yield, #12 «eft arert #1 59T
TFHTR, T F [T ¢ F1¢ FT q<erw, Hiect of germination media on seed germination of Leiba pentandra, Pterocarpus
marsupium Roxb.: an introduction, ,

| hape that readers would find maximum infarmation in this issue relevant and valuable to the sustainable management of farests.
Van Sangyan welcomes articles, views and gueries on various such issues in the field of forest science.
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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Economic and ecological services through agro-forestry

Vijay Upadhyay®", Brijesh Kumar Meena® and Brijesh Kumar?
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Abstract

Agroforestry is an essential part of natural
ecosystems which combine three elements
viz., woody perennial trees, herbaceous
crops and animals in unit piece of land,
and their presence in agricultural systems
provides a range of benefits to the soil,
other  plant species and overall
biodiversity. These  systems  are
deliberately designed and managed to
maximize positive interactions between
tree and non-tree components and
encompass a wide range of practices like
contour farming, intercropping, established
shelterbelts, riparian zones/buffer strips,
etc. However, farmers play an inevitable
role in Agro-Forestry management and
development in any area. AF practices are
able to recoup initial costs more quickly
due to the income generated from the
agricultural component. The practices of
different form of Agro-forestry such as
agro-horticultural,  agro-pastoral, and
Agrisilvipastoral are more effective for
soil enrichment through restoration of
organic matter and fertility enhancement.
Apart from ecological benefits
Agroforestry promise economic security to
poor farmers. Precautionary investments
are required for managing biodiversity
over the landscape. From ecological
overview, Agroforestry is also viable in
socio-economic upliftment by producing
timber and NTFPs in sustainable ways.
Agro-Forestry is an instrument for
transforming the lives of the rural farming

population, protecting ecosystem and
ensuring food security. Investment in
Agroforestry systems is much profitable in
term of economic gain. However, farmers
are not adopting Agroforestry system due
to wrong myth about forest trees as a long
gestation period. Thus a effective policy
and good governance are needed to aware
the peoples regarding adoption and
management of Agroforestry system in
varying agro-climatic zones.

Keywords: Agroforestry  impact,
intercropping, biodiversity, soil fertility,
climate change mitigation etc.
Introduction

Agro-forestry is not a new system or
concept. The practice is very old. Agro-
forestry (AF) can be defined as “a
collective name for land-use systems in
which woody perennials (trees, shrubs,
etc.) are grown in association with
herbaceous plants (crops, pastures) or
livestock, in a spatial arrangement, a
rotation, or both; there are usually both
ecological and economic interactions
between the trees and other components of
the system" (Lundgren, 1982). In simple
terms, it consists of raising tree species
and agricultural crops on the same piece of
land, resulting in unique ecological
interactions and maximized economic
returns (Young, 2002). Different models of
Agroforestry systems are represented in
figure 1. These systems are deliberately
designed and managed to maximize
positive interactions between tree and non-

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



Van Sangyan (ISSN 2395 - 468X)

Vol. 7, No. 9,

Issue: September 2020

tree components and encompass a wide
range of practices like contour farming,
intercropping, established shelterbelts,
riparian  zones/buffer strips, etc. The
fundamental idea behind the practice of
AFs is that trees are an essential part of
natural ecosystems, and their presence in
agricultural systems provides a range of
benefits to the soil, other plant species and
overall biodiversity. With threats that
smallholder farmers in the developing
world face with predicted impacts of
climate variability and change, the scope
of AF systems to reduce vulnerability and
adapt to the conditions of a warmer, drier,
more unpredictable climate is now being
recognized (McCabe, 2013). AF systems
are also being increasingly recognized as a
tool for mitigating climate change by
reducing the overall volume of greenhouse
gases in the atmosphere and profiting the
economically weaker sections from
emerging carbon markets. Significant
research on the types of AF systems, their
impacts on the environment, social and
economic aspects has been carried out
over the years at a range of spatial scales,
right from local to regional and global
scale. In this paper, the impacts of AF
systems on various aspects such as
ecology and environment, aesthetics and
culture, social and economic status of
farmers practicing AF and finally, climate
change mitigation and adaptation is
discussed, based on a review of papers
over the temporal and spatial scale.
Constraint in Agro-Forestry systems
Beside the multifarious and uncountable
benefits of Agroforestry, it has also some
constraints due to farmers perceptions,
climatic situations and other parameters.
Agro-Forestry technology development
and transfer programmers are not
adequately incorporating farmers’ relevant

criteria to evaluate the impact and
implications of their work. Farmer
participatory approaches are not being
exploited in the wvarious phases of
development  problem identification,
programme design, technology transfer
etc.

Components in Agro-Forestry system
Woody perennial tress, herbaceous crops
and livestocks are the major components
of Agro-Forestry system which can control
and governed by village peoples and
farmes that residing in/around the village.
Therefore, farmers play an inevitable role
in  Agro-Forestry management and
development in any area. AF practices are
able to recoup initial costs more quickly
due to the income generated from the
agricultural component (Rodriguez et al.
2009). Land is the essential components
which affects existence of Agro-Forestry
models as per changing agroclimatic
zones. In lieu of the above components,
farmers role in  Agro-Forestry are
described below,

Farmer

For the purpose of this survey, a farmer is
defined as “a person who operates some
land and was engaged in Agro-Forestry.
Agricultural activities is meant the
cultivation of field crops and horticultural
crops, growing of trees or plantations
(such as rubber, cashew, coconut, pepper,
coffee, tea, etc.), animal husbandry,
poultry, fishery, bee-keeping,
vermiculture, sericulture, etc. Thus, a
person qualifies as a farmer if;

Q) He possessed some land (i.e.
land, either owned or leased in
or otherwise possessed),

(i) It may be noted that persons
engaged in Agro-Forestry /
allied  activities but not
operating a piece of land are
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not considered as farmers.

Similarly, agricultural
labourers,
(i)  Coastal fishermen, rural

artisans and persons engaged in
Agro-Forestry services are not
considered as farmers. It is also
quite possible. Such farmers are
also  excluded from the
coverage of the present
Situation Assessment Survey.
Farmer household
A household having at least one farmer as
its member is regarded as a farmer
household in the context of the present
survey. AF on households in Bangladesh
by (Chakraborty et al. 2015), also showed
that AF was an important source of
fuelwood. The expenditure incurred by a
household on domestic consumption
during the reference period is the
household's consumer  expenditure.
Household consumer expenditure is the
total of the monetary values of
consumption of various groups of items,
namely

Q) food, pan (betel leaves),
tobacco, intoxicants and fuel &
light,

(i) clothing and footwear
(iii)miscellaneous goods and
services and durable

Enhancing soil fertility and water use
efficiency

This is a debatable concept today as soil is
“friends or foe”. Indeed, soil works as
substratum which can hold all the living
and non-living substance. Soil provides
some essential nutrients to the tree and
crops by decomposition and decaying of
plant residues which can represented by
leaf and liiter shedding in frequent time
interval in any agro ecosystem models.
Trees in Agro ecosystems can enhance soil

productivity through biological nitrogen
fixation, efficient nutrient cycling, and
deep capture of nutrients and water from
soils. Even the trees that do not fix
nitrogen can enhance physical, chemical
and biological properties of soils by
adding significant amount of above and
belowground organic matter as well as
releasing and recycling nutrients in tree
bearing farmlands. Ecological
intensification of cropping systems in
fluctuating environments often depends on
reducing the reliance on subsistence cereal
production, integration with livestock
enterprises, greater crop diversification,
and Agro-forestry systems that provide
higher economic value and also foster soil
conservation. The next green revolution
and concurrent environmental protection
will have to double the food production.
Agro-forestry may hold promise for
regions where success of green revolution
is yet to be realized due to lack of soil
fertility. A useful path, complementary to
chemical fertilizers, to enhance soil
fertility is through Agro-forestry. Alternate
land use systems such as Agro-forestry,
agro-horticultural,  agro-pastoral, and
Agrosilvipasture are more effective for soil
organic matter restoration. Soil fertility
can also be regained in shifting cultivation
areas with suitable species.

Adaptive role of agro-forestry
Agroforestry can be adopted wherever
possible either on farm bund and as a tree
scattered form in the agricultural land.
Agro-forestry systems can be useful in
maintaining production during both wetter
and drier years. During the drought deep
root systems of trees are able to explore a
larger soil volume for water and nutrients,
which ~ will help during droughts.
Furthermore, increased soil porosity,
reduced runoff and increased soil cover
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lead to increased water infiltration and
retention in the soil profile which can
reduce moisture stress during low rainfall
years. Tree-based systems have higher
evapotranspiration rates and can thus
maintain aerated soil conditions by
pumping excess water out of the soil
profile more rapidly than other production
systems. Finally, tree-based production
systems often produce crops of higher
value than row crops. In drought-prone
environments, such as Rajasthan, as a risk
aversion and coping strategy, farmers
maintain Agro-forestry systems to avoid
long-term vulnerability by keeping trees as
an insurance against drought, insect pest
outbreaks and other threats, instead of a
yield-maximizing strategy aiming at short-
term  monetary  benefits.  Numerous
examples of traditional run-off Agro-
forestry discussed in this article and
elsewhere are other examples of adaptation
to climate variability. The role of Agro-
forestry in reducing the vulnerability of
agro ecosystems—and the people that
depend on them—to climate change and
climate variability needs to be understood
more clearly

Analysis of existing land —use system
Common factors usually noted with regard
to the analysis of an existing land use
system are:

(a) Resource allocation at the
community and household levels
with respect to land, labour and
inputs in alternative on farm and
off farm activities and resource
with respect to land, tree, animals
and water are not well understood .

(b) Management levels associated with
the various production system of
crop , livestock or tree are not well
understood

(©) Performance  (yield) in
terms of meeting socioeconomic
priorities and criteria of the
household are not  usually
measured. Therefore governmental
projects should be analyzed to
identify the extent to which they
are addressing these
socioeconomic factors in the
analysis of land —use systems.
Biodiversity conservation:
Agroforestry enhance the biodiversity
which intensify the ecosystem services that
helps in maintaining the ecosystem
services and environmental sustainability.
Biodiversity is threatened worldwide, and
despite some local successes, the rate of
biodiversity loss does not appear to be
slowing. This can decrease ecosystem
functioning and services. Different species
promote ecosystem functioning during
different years, at different places, for
different functions and under different
environmental change scenarios. The
species needed to provide one function
during multiple years are often not the
same as those needed to provide multiple
functions within one year. Therefore,
precautionary investments are required for
managing biodiversity over the landscape.
Actions focused on enhancing and
restoring biodiversity are likely to support
increased provision of ecosystem services.
Assessment of agro-forestry
technologies
Indeed, the incorporation of viable
technology  and management  of
Agroforestry system would guarantee the
higher production and protection services.
Common problems identified relating to
assessment of Agro-forestry technologies
are planning of Agro-forestry projects Is
not  appropriately  addressing  the
socioeconomic potentials, Impacts and
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implications of improving or integrating
new Agro-forestry projects are not
adequately and systematically assessing
the economic viability and social
acceptability of on farm research of
extension work. There is no training
program to evaluate  Agro-forestry
technologies. Hence the following
socioeconomic  criteria  should  be
addressed in technology assessment:

a) Net returns to labourers and cash
resources

b) Compatibility with other on —farm
and off farm activities of the
house-hold.

c) Technology effects on the
reduction / increase of risk and
uncertainty normally faced by
farmers.

d) Technology effects on the
responsibilities  of  household
members with respect to recourse
allocation , implementing charges
and receiving the benefits

e) Technology effects on the goals
/objectives of the household and
their relations in the community.

Infrastructure and support for agro-
forestry

It is generally noted that infrastructure and
support services for Agro-Forestry are
inadequate because Agro-Forestry is new.
Information support (technical
communication, farmer, training, on- farm
demonstration research support etc.) does
not exist in most areas of the country.
Credit is restricted by conventional
policies and markets for Agro-Forestry
products are not well developed and
promoted and multipurpose tree seed,
seedlings, and access to nurseries and
other sources of inputs may not be
adequately developed. To be freed

problems. The following criteria should be
considered.

a) Government policy on rural service
centres should take into account the
needs for Agro-Forestry.

b) Training of extention workers
should aim at an all-round
extention worker who can handle
the multidisciplinary and
multicommodity issues of Agro-
Forestry and land-use systems.

c) Agro-Forestry development should
be supported with appropriate
technology services at rural
markets and growth centres.

d) Project design should be such that
adequate technical and managerial
skills are passed on so that by the
end of the project local households
or farmers themselves can take
over the project effectively.

Economic and agriculture development
policies

The policies must be oriented in
accordance of enhancing economic return
from varying models of Agroforestry
systems in the tropics. The fact remains
that based on the socioeconomics system
of a place appropriate technology needs to
be provided so that it becomes acceptable
to the people in the north east region
where the jhum system is to be followed
the new system should not only make good
the return from jhum cultivation but
should give substantially higher returns
with elimination of jhum practices which
are undesirable. Likewise, in the arid
region of Rajasthan, the economy of the
farmer is based on rain-fed agriculture and
animal husbandry, for which dry-land
agriculture has been adopted with scattered
trees of Prosopis species, a multipurpose
tree which provides fuel, fodder, food, and
timber and also enriches the soil through
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nitrogen fixation. Vegetation diversity,
tree density and canopy height (Philpott et
al., 2007), nearness to forests and abundant
food resources (Harvey and Villalobos,
2007) such as hosts, prey and nectar are
some of the factors reported to have
positive impacts on insect diversity. The
system provided to such area should be
such the farmer could harvest better
through rain-fed agriculture and also grow
trees in the most efficient manner.
Similarly, in selecting woody perennials
for an Agro-Forestry the tree characteristic
that are particularly important to many
local communities include smokiness of
fuelwood fodder, fodder and flavors’
imparted by fuelwood and charcoal and
thorniness. Accordingly, relevant
technologies for different situations should
be made available to make this land-use
system a reality.

Agro-forestry promotion

The World Congress on Agro-Forestry
with the theme ‘Trees for Life’ was
organized in February 2014 at New Delhi
to have a forward outlook to any
constraints that might restrict the adoption
of Agro-Forestry practices. Moreover,
NAP, 2014 is a path-breaker in making
Agro-Forestry  an  instrument  for
transforming the lives of the rural farming
population, protecting ecosystem and
ensuring food security through sustainable
means. The major highlights of the Policy
are establishment of institutional set-up at
the national level to promote Agro-
Forestry under the mandate of the Ministry
of Agriculture Government of India (Gol)
simplify regulations related to harvesting,
felling and transportation of trees grown
on farmlands; ensuring security of land
tenure and creating a sound base of land
records and data for developing an market
information system (MIS) for Agro-

Forestry. Investing in research, extension
and capacity building and related services;
access to quality planting material;
institutional credit and insurance cover to
Agro-Forestry  practitioners  increased
participation of industries dealing with
Agro-Forestry produce, and strengthening
marketing information system for tree
products. One of the objectives of NAP,
2014 is to bring together various
programmes, schemes, missions among
the elements of Agro-Forestry under one
platform functioning in various
departments of agriculture, forestry and
rural sectors of the government. It is
proposed to be achieved through setting up
of a National Agro-Forestry Mission/
Board under the Department of
Agriculture and Co-operation (DAC),
Ministry of  Agriculture, Gol and
upgrading of NRCAF, Jhansi (nhow
CAFRI, Jhansi) as a nodal centre with
agro-ecology-based regional centres in
different parts of the country. This step
will promote value chain, climate-resilient
technology development and pave the way
for region-based marketing linkages in
Agro-Forestry.

Conclusion

Agro-forestry is an interactive and
sustainable farming practice which not
only maintains structure and diversity but
also helps in boosting income of farmers
by providing mulfarious products as
timber and NTFPs. The scope and
potential of Agro-Forestry should not be
underestimated in term of providing food
and nutritional security, phytoremediation,
mitigating climate change, effective bio-
geochemical cycle, water and nutrient
management, watershed management and
providing socio-economic security to
farmers. Therefore, a scientific oriented
research should done under the partnership
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of several government, non-govermental
institutions, university, NGOs etc for
proper and effective management of both
traditional and new age Agro-Forestry
systems.
Thus we can see the practices of
Agroforestry are more viable in context of
ecological restoration and economic gain
through better management practices. It
would be helpful in  enhancing
socioeconomic condition of farmers along
with soil-food-climate security.

References

Lundgren, B., Introduction [Editorial].
Agroforestry Systems, 1982. 1: p.
3-6.

Young, A. (2002). Agroforestry for soil
management. CAB International,
Wallingford, UK

McCabe, C. (2013). Agroforestry and
Smallholder  Farmers:  Climate
Change  Adaptation through
Sustainable Land Use.

A. Rigueiro-Rodriguez, J. McAdam, M.R.
Mosquera-Losada (Eds.),
Agroforestry in Europe Current
Status and Future Prospects, 21—
41, Springer Science + Business
Media B.V., Dordrecht (2009).

Chakraborty M, Haider MZ, Rahaman
MM,  2015.  Socio-Economic
Impact of Cropland Agroforestry:
Evidence from Jessore District of
Bangladesh. International Journal

of Research in Agriculture and
Forestry Volume 2, Issue 1,
January 2015, PP 11-20 ISSN
2394-5907 (Print) and ISSN 2394-
5915 (Online).

Philpott SM, Bichier P, Rice R, Greenberg
R (2007) Field testing ecological
and economic benefits of coffee
certification programs. Conserv
Biol 21:975- 985

Harvey, C.A., and Gonzalez Villalobos,
J.A. (2007). Agroforestry systems
conserve species-rich but modified
assemblages of tropical birds and
birds. Biodiversity and
Conservation, 16(8), 2257-2292.

Dhyani SK and Chauhan DS (1995)
Agroforestry interventions  for
sustained productivity in
northeastern region of India. J
Range Manage Agroforest 16:79—
85.

Matocha, J., Schroth, G., Hills, T., and
Hole, D. (2012). Integrating
climate change adaptation and
mitigation through agroforestry and
ecosystem conservation. In
Agroforestry-The Future of Global
Land Use (pp. 105-126). Springer
Netherlands.

Jose, S. 2009. Agroforestry for ecosystem
services and environmental
benefits: an overview. Agroforestry
Systems, 2009. 76: p. 1-10.

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



Van Sangyan (ISSN 2395 - 468X) Vol. 7, No. 9, Issue: September 2020

Fig. 1: Different models of Agroforestry systems in India
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Agronomic management of rapeseed and mustard for higher
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Rapeseed and mustardare an important
oilseed cropsthat contributes 27% of the
total oilseed production among nine major
oil seed crops. It is the second most
important oilseed crop of after Groundnut
in India. The area and production of
Rapeseed & Mustard crop significantly
higher due to following merits of the
crops.
1. Short duration (110-140 days) as it
is fit well in multiple and
intercropping systems.

T

It is and is easily grown in Rabi
season from September-October to
February —March.

Wide adaptability: it comes well up
in any type of soils.

Drought and saline tolerant:
suitable for the best component
crop in dry land farming.

High productivity per unit area per
unit time with respect to yield of
oil.

High seed multiplication ratio
(1:100) with low seed rate
requirement.
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7. It is the best substitute for
groundnut crop in contingency
crop planning.

8. There is a great scope for evolution
of high yieldingcomposites and
hybrids.

Vol. 7, No. 9,
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9. Good quality oil with oil content of
30-48 %

10. Availability of good quality of
hybrid seeds and varieties.

11. It is the best crop to grow with low
management when the land is left

fallow.

Scientific Name: Brassica sp. Family: Brassicaceae

Table.1: Classification of kinds of rapeseed and mustard grown in India

Common e Chromosome
Local name Scientific name
name number

Yellow sarson Turnip rape Brassica compestris var. Yyellow 20

sarson
Brown sarson Turnip rape Brassica compestris var. brown 20

sarson
Yellow toria Indian rape Brassica compestris var. yellow toria 20
Black toria or Lahi | Indian rape Brassica compestris var. black toria 20
Rai or Raya or | Indian mustard | Brassica juncea 36
Laha
Pahari rai Rugosa Brassica juncea var. rugosa 38
Banarsi rai Black mustard | Brassica nigra 16
Uses/economic importance 5. Oil contains high level of

1. The oil content varies from 30-48
% and it is premium oil with pale
yellow in color used forcooking
and margarine.

2. Mustard oil has very good
medicinal properties, it speeds up
metabolism, improves digestive
system, inhibits cancerous cell, and
controls Blood pressure, arthritis
e.t.c.

3. Mustard oil has high oxidative
stability and it is more useful as
frying oil.

4. Mustard oil is used as industrial
feed stock for manufacturing
cosmetics, soaps
andpharmaceuticals.

phytonutrients, minerals, vitamins
and antioxidants.

6. Oil cake contains 40-50% high
quality protein and it is ideally
suited for poultry andlivestock.

7. The roasted kernels are used as
spice in food by human beings.

8. Oil contains 19.82 mg alpha
tocopherol per 1009 seed a form of
vit. E.

9. The bastfibre of the stem is source
for making rough quality paper.

10. It is also a rich source of Calcium,
Magnesium, Selenium, Copper,
Iron and Zinc.

11. Green leaves of toria and mustard
are good source of vitamins and
minerals.
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12. Green leaves are very much useful
in our dietary system as green leafy
vegetable, which provides
suffucient edible fibres, besides
several nutritionally
importantcompounds.

Area and distribution

It is mainly grown in India, Pakistan,
Nepal, Hungary and U.S.A.In India it is
being grown in Rajasthan, Uttar Pradesh,
Haryana, Madhya Pradesh and Gujarat
which constitute 87.5% area and 81.5%
production.

e National Research Centre on
Rapeseed and mustard - Bharatpur

Climate

e Basically Rapeseed and mustard is
a temperate oil seed crop but it is
adapted to tropical and
subtropicalclimate.

e The crop requires a cool climate
during germination seedling
growth and  warm  weather
fromseedling to flowering. Warm
and sunny days during flowering to
maturity are most favorable.

e Minimum temperature for
germination is 8-10°C but it can
germinate even up to 40°C.

e Night temperature of 18-20°Cand
day temperature of 24-26°C are
ideal for growth, vyield and
higheroil content.

e The growing degree days for
Rapeseed and mustard have ranged
from 1042 to 1300 with

basetemperature of 10°C. Lenoleic
levels decreases at  higher
temperature.

e The crop is photo insensitive as it
flowers at wide range of
photoperiods. Optimum daylength
for better yield should be >12 to 14
hours.

e High humidity accompanied with
cloudy weather and rainfall at the
time of flowering resultsin poor
seed set.

Soils

Rapeseed and mustard can be grown on
wide range of soils but it does best in
medium black to black soilswith high
moisture retention capacity. Rapeseed and
mustard does neither with stand water
logging nor tolerate draught. Good
drainage ispreferable for cultivation of
crop. Yield and quality is drastically
reduced when soil salinity reaches10 to 12
ds/m. Optimum soil pH for Rapeseed and
mustard is 6.5 to 8.5.

Varieties

1) Toria:Agrani, Bhawani, Parbati,
Anuradha and T-22(Punjab

selection)
2) Mustard: PusaAgrani,
PusaJaikisan. Geeta, Kranti,

Jagannadh, Jawahar Mustard 2,
Vasundhara,Varuna, Vardhan, M-

27
3) Improved varieties of Indian
mustard for specific

environmental conditions

Table 2: Varieties recommended for different situation

Stress/situation/condition

Varieties recommended

Salinity

Indian mustard: CS-52, CS-54, CS-234-4, Nadrendra Rai-1

High temperature tolerant

Indian mustard: Kanti, Pusa Agrani, RGN-13, Urvashi

High oil content

Indian mustard: Narendra Swarna Rai-8

Earliness

Mahak

Indian mustard: Kanti, Narendra Ageti-4, Pusa Agrani, Pusa
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Intercropping

Indian mustard: RH-30, RH-781, Vardan

Nontraditional areas

Indian mustard: Pusa Agrani, Pusa Jaikisan, Gujrat Mustard-2

Late sown

Indian mustard:Ashirwad,RLM-619, Swarna Jyoti, Vardan,
Navgold

Frost tolerant

RGN-13, RH-781, Swarna Jyoti

Drought (Rainfed) Indian mustard: RH-819, RH-781, GM-1, Pusa Bahar, Pusa
Bold, Aravali Mustard, Sej-2, JD-6, Geeta, RGN-48, RL-99-27
Shivani, PBR-97

Low erucic Indian mustard: Pusa Krishna, Pusa Mustard-21, LET-17, LET-

acid/glucosinolate

18
Gobhi Sarson: Hyola-401, GSC-5, NUDB-26-11, Teri Uttam
Jawahar

White rust resistant

Indian mustard: Basanti, JM-1, JM-2, Maya

Cropping systems
Developments of early and medium
duration varieties with thermo and photo
sensitive cultivars are useful in multiple
cropping systems.
Intercropping systems

e Wheat + Mustard 9:1

e Gram + Mustard 4:2

e Barley + Mustard 6:1

e Citrus + Toria/Mustard

e Aonla+ Toria

e Ber+ Toria

e Bael + Toria

e Potato + Toria

e Pea+ Toria

e Custard apple + Toria
Sequence  cropping  under  rainfed
conditions is possible when rabicrop can
be grown on storedsoil moisture.
Rainfed

e Pearlmillet — Mustard

e Sesame — Mustard

e Jute—Toria
Irrigated conditions:

e Rice—Toria

e Rice —Toria—mung

e Maize - Toria — Wheat

e Maize - Toria — Sugarcane
e Maize - Toria — Cotton
e Maize - Toria - Sugarcane -
Ratoon
e Moong — Brown or Yellow sarson
or Rai
e Soybean — Mustard
e Guar (green manure) — Sarson or
Rai
e Maize — Sarson or Rai
e Early paddy — Sarson or Rai
Field preparation
Rapeseed and mustard requires a well
pulverized fine seed bed for better
germination and growth. One or two
ploughing with soil turning plough or M B
plough followed by 2-3 harrowing and
planking are sufficient to bring desired soil
tilth.
Seeds and sowing
For quick germination, under rain fed
condition the seed should be soaked in
fresh water forabout 12- 14 hour and
inside a moist gunny bag.
Time of sowing
Sowing period are recommended as per
the details given in the table 3
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Table 3: Sowing period of different Brassica spp.

S.N. | Brassica | Optimum sowing period
1 Toria Ist fortnight of September
2 Sarson | 3" week of September to 2" week of October
3 Raya 2" week of October to 2™ week of November

Seed rate: 4-5 Kg/ha
Spacing: 30-45 x 10-15
Method of sowing
‘Line  sowing by seed drill s
recommended (or) behind the plough.
Direction of rows preferably
North — South as the sunflower head in
phototropic from emergence to flowering.
The head andleaves face east in morning
and west in evening. Phototropic nature
ceases one day before the rayflorets open.
Depth of sowing
Optimum depth of sowing is 4-5 cm.
Seed treatment
Captan/ Dithane M- 45 @ 2.5 g/kg seed.
Thinning
Done at 20-25 DAS to avoid competition
and to maintain plant to plant distance.
Manures and fertilizers
e FYM @ 5-10 t ha' 2-3 weeks
before sowing.
e Nitrogen according to ICAR - 40,
60, 80 kg N /ha for toria, sarson
and raya respectively.

e P,O5-20 kg/ha

e K0 - 20 kg/ha
1/3rd N, 1 P 205 &1 K20 as basal
1/3rd N at 30 DAS (Button stage)
1/3rd N at 55 DAS (flowering stage)

e Sulphur is essential for increasing
oil yield; addition of elemental
sulphur at 25 @ kg ha® is
recommended.

¢ In Zinc deficit soils, foliar spraying
of ZnSO 4 @ 1% is beneficial.

e Borax @ 0.2 % improves the seed
filling and oilcontent.

Irrigation

Rapeseed and mustard is highly responsive
to irrigation. The total water requirement
of Rapeseed and mustard is 500-600 mm.
The ridge and furrow method is ideal
irrigation method with 20% saving in
irrigation water.

Yield

Average vyield of different Brassica spp.
are depicted in table 4

Table 4: Average yield of different Brassica spp.

S.N. | Brassica spp. Yield (kg/ha)
1 Rapeseed and mustard 500 - 700
2 Sarson 800 — 1000
3 Raya 1200 — 1500

Integrated pest and disease
management
Rapeseed and mustard is an important
oilseed crop. Mustard suffers from 4 to 5
major insects.

1) Painted bug, Bagradahilariswhich
is a sucking pest. Both nymphs and
adults suck the sap from the
affecting the growth of the plant. In
addition to sucking, they also
excrete a sort of a resinous material
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which spoils the pod and the seed
also.

2) Mustard aphid, Lipaphisspecies.
You know, wherever mustard is
grown, this particular aphid is
known to occur. The nymphs as
well as the adults, they desap from
all parts of the plant, thereby
affecting the vigour of the plant in
particular, and then affects the
developing pods, thereby shriveled
seeds have commonly seen in

aphid infested plants on the

mustard. The yield significantly is
reduced almost to the tune of 1/4th

or even to the tune of 1/5" (Fig: 1).

-y,

3) Another most important pest is
mustard saw fly, Athaliabelonging
to hymenopterans order. Very
exceptional pest because majority
of the hymenopterans insects are
the parasitoids wherein the grub of
this sawfly is a very destructive
pest on mustard. They bite holes
into the leaves, particularly in the
young seedlings, and then the total
death of the plant is normally seen.
Particularly in case of later stages,
it also feeds on the leaves, affecting
the death of the older plants also.
Even there will not be any bearing
of the seed on the plant itself.

Fig. 1: Mustard Aphid

Management

Coming to the management aspects of the
mustard insects, there is series of
recommendations have been made. One of
the most important recommendations is
intercropping which is very effective in
case of mustard. You know in north India
intercropping chickpea with mustard is one
of the commonly adopted technologies.
And lentil and mustard is another
intercropping system, which reduces
majority of the insects in north India
particularly on mustard. Early sowing of

mustard crops escapes from the aphid
incidence up to a considerable extent.
Then that early sowing, on or before

20thOctober is most important. Then
irrigation application particularly in the
seedling stage can bring down the
incidence of saw fly to a greater extent,
because larvae die due to the drowning
effect. Even severe cold, particularly
during November and December month
also reduces the incidence of sawfly to a
greater extent. Then collection and
destruction of the grubs of the sawfly,
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which are very clearly visible is also one
of the good mechanical measure. Then
conservation of the parasitoid, and the
bacterium associated with these mustard
insects is also one of the biological control
strategy. Whenever we see the incidence
of painted bug, seed treatment is found to
be most effective with Imidacloprid 70
WS insecticide at the dosage of 5 grams
per kg of seed gives an effective control up
to 30-35 days. And for the mustard aphid
economic threshold level has been worked
out, 50 aphids per plant. Whenever the
population crosses, systemic insecticide
application is the recommendation
included in the IPM.

And in the later stage of the crop growth,
spraying of any of the contact insecticides
will also help in bringing down the
population of sawfly. That means from
intercropping to  seed  treatment,
conservation will all form an important
components of IPM in case of mustard.
Thereby we can increase the productivity
with maximum net profit.

Diseases

The important diseases of mustard
includes white rust, Alternaria leaf spot,
Powdery mildew, Downy mildew, Stem
rot (white mold) etc.

White rust

This disease is caused by the fungus
Albugocandida. In this disease pustule of
white color is formed on the lower surface
of the leaf and on the upper surface tan
yellow spot is present. These pustules later
on under severe condition cover the whole
leaf area and cause the defoliation of leaf
thus causing loss in yield. The fungus also
infects inflorescence and pods, which
causes the “staghead” symptoms. In this
there is enlargement and abnormal growth
of pods and inflorescence due to
hyperplasia and hypertrophy; this may also
result in sterility of flower (Fig: 2).

The disease can be managed by crop
rotation at least for 3 year, crop sanitation,
growing resistant variety, avoiding
susceptible canola variety etc. 1-2 foliar
spray and  soil  application  of

Metalaxyl@0.1% is also effective in
managing the disease.

Fig. 2: White rust Pustules on leaves and Staghead symptom on Pod and Inflorescence.

Alternaria leaf spot

This disease is caused by the fungus
Alternariabrassicae. In this disease,
initially small brown to black spot appears

on the leaf surface. These spots on later
stage become bigger and coalesce with
other spots thus making large necrotic
area. These necrotic areas easily withered
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away and thus reduce the photosynthetic
area and hence lead to decrease in vyield.
On these spot a characteristic concentric
ring may present (Fig: 3).

The disease can be managed by crop
rotation thus minimizing the inoculums in

field, avoiding shriveled and sunken seeds,
use of healthy and certified seed etc. The
use of chemical fungicide like Mancozeb
@ 0.2%, Azoxystrobin @ 0.1%,
Carbendazim/Tebucunazole @ 0.1% etc.
can effectively manage the disease.

Fig. 3: Alternaria leaf spot of Mustard

Powdery mildew

This disease is caused by the fungus
Erysiphecruciferarum. In this disease, the
whole leaf lamina, stem pods etc are fully
covered by white talc like powdery mass.
The diseased plants have shriveled, small
and empty pods (Fig: 4).

\ 5 v'rv ]

Early or timely sowing of mustard crop
escapes the disease by avoiding the
favorable condition for the fungus. The
disease can also be easily managed by
spraying Karathane@0.1%
based fungicide.

and sulfur

Fig. 4: Powdery Mildew of Mustard
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Downy mildew

This disease is caused by the fungus
Perenosporaparasitica. ~ An  angular
translucent spots appear on leaves, which
later turn on tan brown in color. In the
underside of the infected leaves, below
these spot white fluffy cottony growth of
mycelium is present (Fig: 5).

The disease can be managed by crop
rotation and destroying the crop refuses,

growing resistant variety and timely
sowing etc. 1-2 foliar spray of
Metalaxyl@0.1% is very effective in

managing the disease.

Fig. 5: Downy Mildew of Mustard

Stem rot (white mold)

This disease is caused by the fungus
Sclerotiniasclerotiorum. In this disease a
water soaked lesion appear on stems that
on later is covered by white mycelium

(white  mold). These lesion enlarges
become brown, rotten and causes girdling
of stem. The disease result in premature
ripening, defoliation and plant easily
topples down (Fig: 6).

Fig. 6: Stem Rot of Mustard
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The disease can be managed by crop
rotation at least for 4 year with non host
crops (avoid bean, sunflower etc.), crop
sanitation, growing resistant variety,

avoiding susceptible canola variety etc.
Soil drenching with Benomyl and
application of Neem based medicine may
reduce the incidence of stem rot.
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arert &1 O Uw g U g s Ar §
Fraer foreft | 3| gerfa v A7 AT gE
FATIE I as(g | UAT 92T § | 9T a7

T T o AT T gIaT &, Toraeh 919 UTh
oH-HT BT & | Fg O AT A S i
T¥g TMATT BERSTAT T3l & | 39 9rer &t
Tl agd

ST AT SATAT &, FA(H 38 g q0T 308
ITHT T S 9THAT Bt & |

C e [

TH U W AEEAdE AT (OEgdl
(Pinguicula) § | | 918 % | AATAF
qea? U ATHYF gid & | 39 qrer st Tt
o=t UF o % qHTE 59 Had wdl g
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Saer #fite Tt A = = o § i
S B e =9 9¥ 93a7 g a7 ag e srar
g 9 forelt off 938 SamT ST A5l aFar B

| f=rer g fite &7 9199 39 F Ad 8 87

SHH TUE dcd HE&ad: ATzered g0 &Y
AT ST E

T e T § UTC AT S | T ot afe
ST HIS-AHIS THE Ad 8 | Trg @ &
T Fg Aol Tl [ I 918 Hl °1d 3 |
Tl T o7 e AT Ters
AT 2, ST Tee e Srar #1 ThEA |
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T YT GEART & ZTET07 ST 7 TR T
g | T Fgq Fagaefier | AT g | s ==
oTer T AT w9 AT ST, 97 geehr i
FILEIATATS |

IRT o9 (Dodder vine) (ST 9ver T e
)

T UF I 9T 8, S w92 a8t
BT | T I T T 92 i gl g |

A iy \ >

za 7T T ZHTeT F U5 AT AT 2§ | =
UT § AT A a6 gl g, orEes Fod ¥

AT AE-TTH & WGl H GHIHL ITIL
STAT ATAT FATAT 8 | T I T2 FHT THATH
T TEATAT B |
SHITRIN M (ST wie)

SITEET *A1e T VAT 9T 8, ST g, STahrer
TE ST T F TiAfRAT AT g | UET /e
STar g & ¥ dtar ety F wfy wfater
FLAT g | A" ST HT 50 978 &l a@HY
i AT T |

TATEE AYHE (SThTHS ITE)

e Knapweed T mhma= fgarftas

T IREHTHT ATSeewAtaT g, SrEsr &

fegaT gor grar € | Serfar g 9ty
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T AT ATH 8 | T 9T F B Gae
BT SATAT & |
Nepenthes
THAEHT T AT et 9T g, ST At

AT A T 299 2 | T 979 g4 gId 8 AT
TAAT AT AfAF 7 TR H T | wqy
IqA F HEW FUT ARd & | dAqen F
AT AT 92 % AR ST g1 ST &,
S =1 (Pitcher) Fgd 8 | =0 U< f@ed
H UF TFEA 2IAT &, S Ur & Bie g 97
g% a1 g | TEH HBT ava qary Aeerar
g, ST TS ARTET ol AT S Gi=aT g 3
Ivg T STAT & | THH Hl AHIS & FATAT
T W FH ST 2 |

fRror ST % g ¥ U

FIA FT U o8 T wraT § Foft Frwe
FET SITAT ¢ | T STRTRT HETalT ST AT 14
STHGTET FT G UL ¢ | THHT aATAF 719
araterar fAefest g 1 7 ofnfy wft & azar
g 3T & §HT qF Stidd gal g | a9
ger ari gt & off g9 § s zae
T fasre * foro By & w=tg 9o #®
TH SA9TF ¢ | TLA F&T ol HIAA gl AT
START I(EOT-TA  TOhIaT, TThedTd 3T
ATET AT % &9 § BT Srar g |
se<aq (Bladderwort)

TH ATg FT AEEIAE ATH TEgel (AT

(utricularia) & | T HTHTETT 91T 9L %
srternter STerrerat | fHerar & O Jre ait
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& A= T2qT g A ZHT ufat aga afad
gied 2rar 8, Al A6 9¢ It STt
AT BT 8 | THH F gew aroft g fordy
ST & ST STALTIT F J7F 3 8 | eft T
GAAT TAT dv& BT TF dqTed & FI
T grar g | fOse o 7= 99 & &%
FTed GA STAT g 3T 7T fORTT T Tohe
* o A I STar g |

IEI=AT (Sarracenia)

aufeue #T qYg AT AT el
TR 2 | T {EAd: AFLHT TF FATST & s
&A1 § I ST | AT % ge At
FT AYAT AT AR Fd & | T a7 il
THh 7R FAT STAT g I 98 FE % Ava<
T g3 # %9 ST g 3T I F= Al
FlT IFHIG Agl gidl g | IT9%® &9 39 Hhic
& T T&T T0T T ofd & |

s 8 i Y T S 8 o TR
T Rl a9 #7a & | greif® shat v
GTHT TEL HLA ATl T AT 0l A1GTE agd
FHE AR T TSI dSI H TAH A AT L & |

U TG UTel &l =7 il 27 7 I
g oe & =ae F9F%ae | ar =7 AiErent
qreT % TAq 92 {G © [ Al 39 o
RISt T FETE ¥ T 3 | TREqTT 7 777
Teh & ST Al Sl Tgers H 3 9 ¢ |
HFRHA [ Trgl HIALT HT AT & 6
GTH & T 9 TgT q6 g WEERT
qTeT st e TR | ST 39T 7 |
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HFRHA Hl T H 5 hlIs-AFE QI a7l
T OTLT & S0 gl AT AT | ATS T bl
39§ wF A e Hex # Il uget
T THT GTLT <@ 9T | THeh 918 Ivgid U
TTEr STHT XA & Y QAT | TS ol a1l 8§
Sreid A9 TRE & anr H =9 9y A
=l WTHT ATaTe ST T At o |

TH AT 1 Irgid US-ATe % a1 § ST~
AT HI I AT HAT a7 o |
FFrEe 5 <@ o = qrel 97 1 gred i
G HEU 2T 2

IE qT HIETERT US-9rdl F @A agd
TRTAT g1 IRTAT hgradi § UH 9=t &7 [rd
Herar g | AT T wge Feuwry off | a8t
as o6 sta fafear o= F agar & a1
HIETET Qe o a1 | ST qree T
qr AT, ART 7 I T ThIT LA F AR
ww foar | =ee T st fare
"THFAE TAeq" H T qrdl & A H
foreqme & foraT o | =TiEe & fhare 1= &
1T H T HFFAA A {7 UH 9Tl § aa
2T AT A7 | A7 FELAT L T I A1 T
9Tl T <E@HET ATed I | THE o 3egid
F2 2T HT HEL (44T | (I Tl 6 ST
T HFRHA F U Hhieg e A G §
o el 2 390t § 970 ST AT STl
ST e % HiETgTr qret 7 o B )
o= o= Al § #FREA F o9 |1 T8It
& =@TS & g | AT qrhl & 35 9%
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AEAT T GST 8 | Il aLEl I8 G

AW ST o6 A99E SEEAET 919 &
HIETET 9Tl T fReArd | | gref AT @
| 9 F HE @ At oet #w R
fe=eT AT g1, W SATAS 7 ST
! TF ° Hg ol B @I g | HFmed
Fgd g Toh = dref &1 fSoradr sgaa &
STHT AT ofF, IA«T & 71 TS |

EIATT T HFRHA T I S £ 3T
STATET AT T HITALAT H A6 qX H
AT % qEw Beal § F19 g @I g |
T ¥ & fUee @@ oA § Rae
HTATETT UTer TATL T, Iq9 THH T8l F
W I H AR @IT AT T | A el A
FATETAY Sl SOt TArt § 9T
STt & | 8FRET 7 g qared & o,
HATIAT, TTATLAT, AELITIT F STl v
T AT |

TS T2 a7 SSAT90T 3 FTegad § qutae
AT A9 & 9Te0 & qared & o
HFFHA T @1 ol @A gt 147 | f{fer '
F foro S 9 #°7 Yed TR a9 FEA1
TET AT | AT IeTe0l RITALTT & T G ST
AT 1899 F AT & Al a@T AT AT, TS
IBEARIRRIN

TF JR 9= e F AT " HAgT UF
HIETETT e &7 qonerd & o7 JeFhe,
e i & gomas 31T U< 0 | 39 TFd

gl S ot ST TE =TT 9T | Al a8i
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T UEIEAT § HFFAT FT Fs HETEHT
oTet e Al | HFRE F U=y wiie
T HTT TS T&A @I |

IE gH oa T TG AT T 9 e
T % forT HTs-wahist &7 O F8 Fd
g ? TATTh 8 & SATETAY 47 T TRt a2
a7 T Zfaeie Hie S¥ o % g ¢ |
T 2015 § UF a9d § 9T 4T o7 &
TSEIAT F AT § UF qreT 7O
FHETEET H AUAT aTF Gi=adr g | IqH
FogHTSE Norde? gId ¢ e IHIas]
FT ITehT AL ST T L&l (HAar g |
AT Fgd o 1o AIETEIT UTe ST agl
A & STei gt § qIweE aeq FH 9T S
g | I FHHT BT AT HIS-ARET AT Gl
STTHET T T9RTY Fdeh 2T X & |

T8 [oTT FaTd o 3 Wrel B FE AR
U €, ST SIERT 919 o UF qTe il 9aqg 97
T a1 fE = grar g | S e 39H
I5d 2 q1 HE S & | ZHT qE AU e
& qTLT T AAT-STT AR graT g (oTaH
FIS-AHIE F AT 3 | F3 q¢ 9g i
TGS SO S{i |1 S 9re & =0 | o
ST E |

UH Fg AT 98 Tt & Hae ot g
g S et ferfeET | T 9 F oy
Haw 6 agl & AIAT qUe H o oar g |
T [o1T 39 99 | e ST& X&7 aretl = 1ot

BT E
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T 9Tl hr Gl i a5ig & gl [OrRTear
FT = IT AL BT & | THT aoig A gAAT H
HEATSTT Grel 1 qa7e 9ge FH gl S
TEl g | AF HFEREA S AR AT I T
UH F2 STl qrel w0 SN AT SHTE
TMATATETE |

gLAT % FEAd qTIH|, SRl il Fels
Tg & T Gl il TEA] I GALT W
W TE  wwh drer g Al
RfSRmifeET | =3 y=ita & gfaar # ok
T GTET T=T 8 | T8 | 9 qTel oF 7 AT
HTET AT-3TT B & | UH § Trg a1 0l
A | AT T2 qieFer et 2 |

T ST T UTe e 3 forwre % forw e
et uTd, a1 Y & 9o qc G i
FIFATST FA § | AT W AT FH T T
HIETETT 918 T STRTERT gid ST 8 & |
Ted # U AERRI % & g &
ATFREI g F AT G T g | FaTA T &
3 T8 wiETErT 9yt #1 afEsy #=4 § 2
AT TH qg AU @TH-I19 § IGATT FHileh
T T T T TSI G A a=1 A A1
| 9% ST 9gd FF qIEE H I+ g, IAH0
faFT g9 ST =T wT =T FmET 2
HFFET Fgd & [ HIATERT qrei &l a=r
My eI w e
TZ-TTEr ZHIAT AT SIg RO a8 | T 2F
AT A1 T @ S 7 & et & g AT
T 8 | I % UH U=-0d o g &, S
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gffeata g1 stta Sfifaa @ & o /67
2 S B AT R T s = A
g TG ST THaT g 7 qTe & FFge ¥ |
ST A A T Wa A
gy Sefifaar FT afi=T 39 2 |
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Abstract

An experiment was conducted in the
nursery of College of Forestry, ACHF,
NAU, Navsari, Gujarat during July, 2019.
Freshly collected seedsof Silk cotton tree
(Ceiba pentandra) were sown in the sand
bed after normal water pre treatment of
soaking one hour in different germination
media. Results revealed that germination
was started after 5 days of seed sowing.
After 10 days of sowing it was observed
that seed germination reached to peak (100
per cent) in sand media meanwhile in
cocopit and soil media it reached to 95 and
93 per cent at 14 and 15 days respectively.
Thus, result suggests that sand medium is
a good germination media for seed
germination of Ceiba pentandra in the
nursery.

Keywords: Silk cotton, seed, germination
and media.

Introduction

Ceiba pentandra L. belongs to the family
Bombacaceae, is an emergent, fast
growing tree species with a pan-tropical
distribution (Gribel et. al., 1999). Native
populations occur in tropical America and
West Africa, while populations in south-
east Asia is also significant probably
introduced by local people (Baker, 1965).
It is generally known as silk-cotton or
kapok tree. In India, it can be found at
altitudes upto 1500 m. In peninsular India,
the tree is very common in the dry as well
as moist deciduous forests and near rivers.

The tree is a strong light-demander and
fast growing. It grows best on deep sandy
loams or other well-drained soils,
particularly in valleys, in regions receiving
50 to 460 cm annual rainfall well
distributed throughout the year (Parrotta,
2001). Itis an important tree species having
rapid growth and volume production. Its
wood is soft, light and whitish in colour
having great demand in match wood and
light plywood along with pods used for
extraction of flosses.
Materials and methods
The present short duration experiment was
conducted at nursery of College of
Forestry, ACHF, NAU, Navsari, Gujarat
during June in 2019. Fresh pods were
collected from the naturally growing
kapok tree in the NAU campus. Seeds
from the pod were separated manually and
soaked in the normal water for one hour.
After seed pre treatment by normal water
300 seeds sown directly in the nursery in
the different germination media viz., white
sand, cocopit and red soil.Seed
germination was calculated by using
following formula:
Germination per centage

Total number of seed germinated

"~ Total number of seeds sown in a test
Results and discusion

Ceiba pentandraseeds are without hard
seed coat unlike leguminous tree spices
which have hard seed coat inhibiting seed
germination process due to impermeable
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seed coat. Seed germination started on5™
of seeds sowing in sand media, on 7" day
in cocopit and on 10™ day in soil media.
Germination data presented in the table- 1
showed that germination process was first
started in the sand media followed by
cocopit and red soil media. After four days
of seed sowing 25 per cent germination
was found in the sand media, this
observation is in line with studies of other
authors (Apetorgbor et al., 2003) and
(Egbewole et al., 2015), meanwhile it was
absent in cocopit and soil media. On

10"day 100 per cent germination was
recorded in sand media, 65 per cent in
cocopit and 45 percent in red soil media.
In cocopit media highest seed germination
was recorded 95 per cent on 14™ day of
seed sowing whilein red soil media highest
93 per cent was found on 15" day of seed
sowing after that no germination was
found till end of the 30™day of seed
germination. Rija et al.(2013)study
showed that germination was started on
day 5 onwards and only 15.67% of sown
seeds were germinated in soil media.

Table 1: Seed germination per cent in sand media, cocopit and soil media

Days after  Seed germination per Seed germination per Seed germination per
sowing cent in Sand Media cent in Cocopit Media cent in Soil Media

5 25 00 00

47 00 00
7 68 19 00
8 85 31 00
9 93 49 00
10 100 65 45
11 00 79 58
12 00 87 70
13 00 92 86
14 00 95 91
15 00 00 93

Sand media show highest seed germination
followed by cocopit and red soil media.
The possible reason is that sand media is
more porous among soil and cocopit
media. Imbibitionis the first step of seed
germination and sand has more imbibitions
capacity as compared to other media. Due
to this reason sand media show early and
highest seed germination rate in the
nursery.

Conclusion

Sand media show highest seed germination
percent i.e., 100 per cent. Sand media
leads to 5.26 percent over cocopit media

and 7.53 percent over red soil media in the
nursery. Our study findings suggest that
sand media is good germination media for
the production of quality seedlings of
Ceiba pentandra in the nursery.
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TRl & oI gL AT T W&
S s e
F Forsrrer g
JTATHTE (F.7.)

SEIREIRIT

a1 &= v Fi | are Fanr
Freft feeg fArafa=meT
FTLTOTHT (3.7.)

F TE TLATAT TT AITRT gl AT §
T &1 faere 0.55 Sfaud gfaay i 3T
o T T & a9T a9 2050 TF Taaht §edr
A 781 fAfea" g9 &1 oaqEe 7
U SCATEHRAT #hl gIY F FHTL I9T % LM

#: ioa SaTewar T v siew
IcaTeeRdT &1 20-25 a9 gt §, S &3

& AT | RN FH g | TR THE B0
H 99t & oefed 99O, T@-TEd,
AIITH TTET QAT U T8 & | TqqTT
U H FEdl g AETal ST g8 6l /T 6l
TG T ATL 6l AT H AT Il 3l Lol

g | BHTY 39T § TH q9T AT 4.4 Fiaerd
T 9 0T T A Gt AT g | AT H
H Tt it FeAT AT 535 e 2
TH 9T T AETE F ATEE 12-16
Tfaerd &=%hd § AT w®EAl 6 @l i

ATTHRAT & |

el UF g g ART G2 6l T9E
fafdet € | amaR 9 S " A

FFAT qF  AELTFRAT H ATTF AT

STAsY T2aT § | THT g 7y fTomea '
AT T Se, S qg7 RoTr Taamie g
I & ITASHAT Y@l § | THh FATAT
AT & oAl & AGA % TET ARl
H AT I 9T § AT IqASH @l g |
R AELTRAT § (e ATAT H AT F
STATEA g1 SITdT & ST %0 @<1d gl S[rav g |
A+ Aada sagae ¥ 7oy g ud
AU | S 6 AT THRIUE ATL 0l HAT l
STt 8 | 9 J97 gL AT F Icq1eT Jgd
FH AT AT & FOE@C gar g | AR
AEAAFAT | ATIF ITeqee AfqTIeh TaT
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TU AT H AAT ATTT Fferd w2 foram Sy
qr FHT AT AATT F f&AT F TR A
R T AT TaT 3T o qhr g
| 37 TLLEN & o7 g¥ AT &l |xferd aid
#t faega STHaERI AT AT =l ¢ |

HTZAST FATAT

2 9T (SEH 60-65 Sfaerd HT) &T gar
HT AARAT § T ATSAl § FATHT ohoad
FTRT T Fkeh ST THTAT =TT AT gram
2, o areerst #d € |

S

T STHIT | TF TgT T @TE AAGT STHIA &
S o (TfAR) B, TEH g =W &+
TATHT ATl a7 AT & |

HTSAS JA1 g STIH AT

I A wTA § fFerr erdwr wfdw A A
g, SH U AT SATAT & | =6 a1l =18
S, A, Sa, qtog, T oA, s
TAT ITH(ASF T qeds & (o0 ITLH
CARLES

qTZAT ¥ TH

S qTEA

TH YT o ATl H FT TFHT grar g ao
a2 Y At g2 wrh g & 1 7%
el H AT goll qoT i % 9dg T
AT grar 8 | 7g 39 Tt A forw e
® H ITYTH ¢ el Ta S h &L
RN FAT AT 2 |

e e
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Tg AW TG & AT H HHT qrsar
AT € | T8F o Tg T TH #1 9 @r=T
STAT & ST SAYATHRT ST 2T & i STt
FUT T A AL T ATHT Al 2grar g |
e AT stfess aut arer &= Stat s
ST TqL ATIH ST gIal g, 39 Tl &
T S A5l grar g |
SIEEECCICEAREIE
TEAST & T T1gT T

AWA 9% 1.0 x 1.0 x 1.0 #Hiex % g #

AT 4-5 Teheet ATEers a9 ST 9dT &

| g T TEHT FAET (=T AT & | T &

T Gl tATees® O H off g_mm o
qHAT B |

T T G@TAT 3 FE FIEAT

e aq & oW gr A A 3t
FFedT (50 TA9d B A 9X) H Fels &
12 3IH 60-65 Fiderd THT TF ETd & |
THF TE AT Hred 7 7f 9% 39 3-5
gt F Bi< THSI § FHe o AT S1ar 2
qTTh FHF T | T 977 Td arar&a<or §
ST &l ST 746 |

CIECEETR Y

@ T AT 1 Fgl a1 & 918 qrears §
T A AU T TAgdqo A g | 69U
I H AT Al 99 &¥ 98 T@E 93 |
oAt At At & welt-wifa gar 3 arfs
et off 19 oAt Fi9 H gaT 9 W@ I |
ATSAT &l IT THT TF FIAT ATBT T dh
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T AT FT FATS ATSAT 6T UL Tdg T
ST FIT F &1 U, ¥ U g 6 S0
g HI TATH T T TG qg & FT 39F
¥ gt &1 15-20 &4, Wi 97 e
TS HET A, T TATR ST gt o

AL T AT ATHL T g T FT 3 |

TH T H Rl AT T g A
TRl TF F &7 HIE S A § arees &
=7 F qiafdd g Smar 2 | 39 T 39w
AT Il START | AT % [orT AT H
AT H =0 THE Giadr =10, &
SAH O ATEAS Rl SEeT® AT
HTALTAIIAH Tl ST T TAT 39k a12
ATSAT T T8 TR T THT A7 96, oree
I T AT Ugd ATATaL FAT Tg 3T
TS G0 7 ¥ |

=T TSAS o6 07

o TS il HEH AFAIT gIAT AT T |

o TP I UF AET A AT HIZAS

QU gl g |
o HATZoS fouf=iy, el ¥ wgg a it 75!
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o TTAl H A¥LH F a2 =1 d¥g Tl
FIRT ik Fohet ot &9 § ga1 9 @
S| ogar ud A o Iuteafa #
TTZES G FWT UE §E ST |

o et T HE W U aTER | Ul TR

=T AT A81 g1 A= |

ELEEARICEITI]

IE I I AT 1 A AT UF aF F Qa1
TR 9T e gq dreast (A &
1T A 91 HT &A1 AT | TL AL 6 35
H 50 gfderd /T=T A5 & &9 H fEers
ST et 8 |

HTEAST & ATH

o HTTAS TITEF TAT AT ZAT ¢ |

o FTL i ATIFAT B UX IH TI(&ra
Feh ATC T FHHT 6 AT ITAN H
FATIT ST HHaT & |

o T F FL ATL &l HHI Aal BIdl &
TAT 99 38 =19 & QAT 2 |

o HTZeISl H 80 & 90 widurd aF g<
T & FUaC TUE ded gIrerd

BT AR | EIE
TEAS SATd GHYT &A1 T T 91 o T AT & AWH H HIZoISl (AT
o I F AMTF AT AT IF AT TEET AT I IATEA AETHT
ATTAS o o0 AT grar g | FETAT AT TFAT 3 |
HTSAS & AT
oft 4. yfaaa s AT | SERF I | w%e TN
FTAT ATSEISIT e
aofy/a=a 3.5-4.2 10 & T T
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TRT/ITIE 4.2-45 10 15 T SEl
GRS DED 4.5-4.8 15 % 20 wH e
CEAE 4.8 7 IrferF 20 ¥ srfer SITET SRIEL
T I ATA-HTT AT & AT H[Te ol g+ agH

T T gL W FT g@T, TRl qreT, 915
TATIH =T TATET, TTHF AT T =TT
g, e we &t 94 18 widaa ¥ &/
AT T | TEH UTRT FITORTS @
SOETUEET sl USTTeH AT & STl § 3T
T T TISFAT § FHT Tl AT & |

T aaT Ht fatea

T & AT JAT 6 G0 Ta e
& AT 9T '’ I a0 i fafe &
faars fafer

f9Te a9 & o0 st A7 g % e
TN HH § o 91a g | T=E A FArs 3.0
- 3.5 Hiex gHT AMRT | gar #f faurs u%
ST 97 a7 [T SITaT ¢ | et T2 °1e AT
gL A & 29 T 9T HAT 47 ATRT |

THI-HHT T AT &l IAed-TdAed TgH1T

AT, e =T FT q17-979 9@ | T8
fafer Fataw weT ST g Y @e "iEH
o o= fEfet & sroeT stfee qegmsHT
CARIES

wr AT fafy

HTH I STS(ITE a1l AT Fieare arel #f
qTE & FUL ATL [ TqeAl dgi § el ad @

| T T GHT I IASA-TAd L@ & AT

FH BT 2 |

gf fafer

AT FT FTEHT G-I <2 AT TqAT a8 §
Tq § & e g a A Efe i qfa
fafer #gd € | T@ T a9 T Lo &
UF-a[ I T ad g | 99 g a9 &
forw =T wHe F gag A" A 4= 99
ST % &1 FHTAT ATRT | FTed F 978 AL
T ET H ST HT AT SIE a7 AT, ey
g ATST @ AT | THF A9 5 T

A FT TS FT A= FT AT FIT T

ST T AT A1 FT AT ATRU | Frawaw-
HFLAT & WIEH H 08T 18 A H Il
T /AT 75 Tiaerd | "2y 40 Iiaed aF

A AT g | T FT AL F FGle-gid 2
TATHL BIE AT AT | AL & a1 a1

T 9ofe 3T ATRT | UAT F4T 98T qF
T H gL A AT qew 25 Tiaad @
STAT 2 |

TOF 912 g8 " F TG AT T a4 AT
TR | stférs ot arer &=t & s ffer
g Fal Aew | [A9TE 9% =3 gan
T oy @ty a7 §, % a9t g 9w ar
M=E ®¢ = [ Smar g sfi gar &0
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AFLTF AT 997 L2aT g | ores 2 aae
T T 99 AT & | a9 % forg a,
Tdl, "Sl, TS, dg § Arer iy &7
TR S A T H T STaT € | AT R
' H T I 9Y BIATEE aTSl AT Jadl F

BT § ST FHEAT AT |

T I &% ATH

o T AT FHHT ATl faAT & ot fgen
T & |

o T AT % T & AT THH L& &l 7AT

qE SATAT 2 | S =R T o a9 it AT

G Al gHqT J€ ATl &, T g

T UAT ST JIe |

o 3T THT U AW HT FHA FlEHT &d
T SWTAT FHA A1 & o e B
ST Fhal g | S Y& Td gaeax
STHI & sAfere = s AT ST aean
g

o FUT &G H T ITHIA®w =H X
GIAAATL I AT i FHH| arer &A1 &
fore Fzfera Tar ST T 2 |

Van Sangyan (ISSN 2395 - 468X) Vol. 7, No. 9,

Issue: September 2020

o iU wEe #it aftrat @ewr e 9™
q =T AT AT 7T qITSFHar 9 g5 FHT
T TRT ST T 2 |

o T & TgATA AT TATAT H FHHT ATA
AT 9T FAAT@S o AT ST T
g

o TFIIAA &l 39 A9 (X A & TF
FTed I ey § I Fiag FT T
ST 9ehaT & |

o T H Mm-St #f 9mr # iy grar
S AT ILHTH STHT BEAl H TR FLd
FTer 21T T 2T 1T & |

Ife gAY B 918 ggaTed § IO

FATT TT T T ATATRT I L3N

T sraeTsar ¥ sfds Iqsd ATL &l

T w8, af [fEa =7 7 a7 9%

A F T TE h ATI-ATT TY

STATEN % IATEA & g gid | FURI il

EIRICESIN
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Pterocarpus marsupium (Gammalu in
Sinhala) is known as Indian kinotree and
belongs to the family Fabaceae
(Leguminoceae). P. marsupium is native to
Sri Lanka, India and Nepal. In India
mostly found in the states of Chattisgarh,
Gujrat, Madhya Pradesh, Bihar and Orissa,
in Madhya Pradesh situated in Khandwa,
Hoshngadaad, Katni, Balaghat, Dhar and
Seoni District. It is also called by different
names depending upon the name of
geographical regions as, Malbar Kino tree
(English), Venga (Malyalam), Vengi
(Tamil) and Bijasal (Hindi). Bijasal is
most valuable timber plant in Madhya
Pradesh. P. marsupium is multipurpose
forest tree which gives excellent timber for
the International Trade Market because
wood is used for making furniture and
other use. It is also listed of M.P. forest
commercial plant species and having multi
contains medicinal property so it is used
for various ailments.

The heartwood, leaves, flowers andbark
are having rich medicinal properties. The
bark is used asan astringent and also for
relieving toothache. It is widely used
different part of Bijasal tree in
“AYURVEDA” as “RASAYANA” for
made an effective ayurvedic medicine for
treatment of various metabolic disorders
including hyperlipidemia, anti-
inflammatory, anthelmintic etc. It may be
considered as good source of natural
antioxidants for free radical mediated
ailments.

It has a long history as a versatile
medicinal plant with multiple
pharmacological activities. It is
extensively used to treat diabetes mellitus
for thousands of years. It is used to cure
many diseases as diarrhoea, elephantiasis,
inflammations, leprosy, skin disease,
leukoderma, erysipelas urethrorrhoea,
diabetes, rectalgia, rectitis,
ophthalmopathy, dysentery, cough, and
asthma, greyness of hair and fractures
bruises.  recent researchers proved the
antidiabetic nature of the P. marsupium
Water kept overnight in the tumblers made
out of the PM heartwood is a popular
traditional remedy used to lower blood
glucose concentration in diabetics. Several
commercial preparations which include P.
marsupium as a therapeutic agent alone or
in combinations are available to treat
diabetes. Even the scientific evidence for
the use of the P. marsupium latex as an
antidiabetic agent is lacking. A dose of one
tea spoon of gum daily is considered as the
effective dose. A patent was obtained for a
Sri Lankan ayurvedic preparation made
with five antidiabetic plants to treat
diabetes in which the main ingredient is
PM latex. Latex contains 75% tannic acid,
Kino tannic acid (non-glucosidal tannin),
Kinesin, Kino red and small quantities of
catechol, protocatechic acid, resin pectin
and gallic acid. Bark is useful in urinary
discharge and piles. P.marsupiumis
utilized as a standard skin tonic for a
duration of 3-4 months to deal with
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chronic skin problems, which includes
vitiligo, psoriasis, eczema etc. crushed
leaves of the P. marsupium tree also used

externally for treating boils, sores and
specific kinds of skin problems.

A view of Bijasal Forest
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