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From the Editor’s desk

Agroforestry is a complex system that integrates bigphysical envirommental
socig-econoimic and cultural factors. Agroforestry is also complex both functionally
and economically. Therefore, sound decision-making is of high importance in
agroforestry, whether it is related to species selection, components (ie. trees and
crops;: trees and livestock: trees, crops and fivestock) selection and integration, or
maximization of benefits gained from applying agroforestry technigues. for these
reasons, decision-making in agroforestry requires databases and tools for species
selection, and expert systems (ie., computer program that solves problems that
normally require the abilities of fuman expert) to forecast different outcome
scenarios. Several modeling tools exist for agroforestry research

Agroforestry has attracted considerable attention in recent years because of its
potential to reduce poverty, improve food security, reduce land degradation and mitigate chimate change. However, progress in
promating agrofarestry is held back because decision-makers lack reliable tools to accurately predict yields from tree-crop
mixtures. Amongst the key challenges faced in developing such tools are the complexity of agroforestry, including interactions
between various system components, and the large spatial domains and timescales over which trees and crops interact A mode/
that is flexible enough ta simulate any agroforestry system globally should be able to address competition and complementarity
above and below ground between trees and crops for light water and nutrients. Most agroforestry practices produce multiple
products incliding food, fiber and fuel as well as income, shade and other ecosystem services, all of which need to be simulated
for a comprehensive understanding of the overall system to emerge.

There are a number of constraints to using existing agrofarestry models to reliably predict tree and crop yiglds in agrofores try
that future modeling initiatives should attempt to overcome. Support for most of the early models ceased shortly after the
models were develgped when the key researchers involved in their development shifted interest to other arenas or funding
agencies shifted priorities. Many models were not updated or maintained For models to be widely used it is essential that they
are flexible, that is that they can be applied in a wide range of contexts. They should provide the option of either running as a
stand-alone mode/ or as a sub-model within 2 larger modeling framework. For instance, a mode/ user interested in agroforestry
rESPONSES 1o & wide range of clhimate scenarios may want to include a model in an automated batch procedure that feeds it with
different future time serigs of weather data. A land use planner may want to supply a model with different land characteristics: a
researcher modeling lhvelifood resilence may be interested in making the model part of @ biseconomic simulation at the
household scale: and a landscape hydrologist may want to include simulation of plot-scale agroforestry practices in large-scale
hydrological models. For all such applications to be possible, 2 model should not be tied to specific modeling software that cannot
easily be combined with other modeling tools.

This issue of Van Sangyan contains an article on Particjpatory evaluation of agroforestry models. [here are also useful articles
viz. Voung bamboo shoot and its impartance, Potential tree species for sustainable fodder production, Potentials of Asafoetida,

Patchouli cultivation in Tripurs, FZ5T: T @Ta#3T GG (in Hindj), 3T ST0E TG THETT, FANGIT HT
THTETT (in Hind), New vista in forest management. Mushroom collection from sal forests as livelihood option of tribal people
in Achanakmar-Amarkantak biosphere reserve and Biodiversity of Anser indicus and Mimusaps elengi

| hape that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and
queries on various issues in the field of forest science.

Looking forward to meet you all through forthcoming issves.

s

Dr. N. Roychoudhury
Scientist G & Chief Editor
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Participatory evaluation of agroforestry models - A case study

Pawan K Kaushik

Centre for Forest-based Livelihoods and Extension, Agartala, Tripura
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)
E-mail : pawan.kaushik@gmail.com

Introduction

The idea behind developing any
agroforestry model after a series of trials is
to optimize the land use, enhance
productivity and improve management for
sustainable  livelihood of  farming
communities. However prior to their
extension to the user groups; input-output,
cost-benefits and other qualitative traits
need to be quantified precisely so as to
establish their adoptability and
sustainability. In this regard, SWOT
analysis has been found to be an effective
decision making tool for agroforestry
extension. A participatory method to
analyze such models based on their SWOT
followed by quantifying the qualitative
data is the Analytic Hierarchy Process
(AHP). AHP has been found to be
aneffective decision making tool for
agroforestry extension. The tool developed
under field conditions has proved to be
consistent and reliable by the developers
and stakeholders as well. In view of that
finding, the Patchouli-Arecanut
agroforestry model was subjected to a
SWOT analysis in Meleng Grant followed
by quantification of qualitative traits
through AHP to establish its adoptability
and sustainability.

The process of participatory evaluation
The study was carried out in the villages
Govindpur, Madhupur and Bhogpur of the
Jorhat district in  Assam. Inhabiting
farmers were motivated and technical
know-how on Patchouli cultivation under
existing  Arecanut  plantations  was
extended through training programmes for

establishing the demo-plots with farmers’
participation. Farmers were supplied with
planting material and were provided with
the necessary technical support after
receiving their assurance for land
preparation and execution of various field
activities at their level as per the
prescribed schedule. In view of the great
number of willing farmers, and the large
area to be covered requiring much planting
stock, two nurseries were established on
the sites with participation of the local
farmers. On-farm demonstration plots of
Patchouli-Arecanut model were
established in the three villages along with
a display of Activity Appraisal Sheets
prepared with the participation of the
farmers. An Activity Calendar was also
developed with input-output details and
financial implications.

In the first phase, brainstorming sessions
were organized to identify different
attributes under the four aspects of SWOT
explaining its purpose and refreshing
details of Patchouli-Areanut agroforestry
model to the participating farmers. Some
new facts and experiences were also
shared betweenthe farmers and the
research team. After a detailed discussion
on the pros and cons, the SWOT attributes
as expressed by the participating farmers
were listed under each of the four aspects
on a white board to be visible to
everybody. The atmosphere in this
participatory  approach  was  further
improved by encouraging the farmersto
express their views and to add a new
attribute at any moment. The final the lists

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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were confirmed after screening followed sense.
by combining the attributes having similar
INTERNAL

POSITIVE

JALLYOAIN

EXTERNAL

In the second phase of SWOT analysis, set
of six combinations were made within the
four aspects for their paired comparison.
The attributes under the two aspects in a
pair were read out loudly so that every
participant can make a sense of their
qualitative weights/influences. A
diagrammatic scale graduated ‘0 to 10’
either side from the centre, was drawn in
between the two aspects. Farmers were
given sufficient time to put their weight
based on their assumptions or realizations
of amount of influence of one aspect over
another. The score assigned on 10-point
scale against the aspects of their choice
were circled Kkeeping in view their
influence on adoption of the agroforestry
model. Forms were collected and the
variables were processed for general
average as ‘mean value’ for each and

every pair. The mode values were arranged
in a Reciprocal Matrix. The Reciprocal
Matrix was converted into ‘Normalized
Matrix” to obtain the principal Eigen
Vector i.e. sustainability vector for the
particular AF model. The Principal Eigen
Vectors of the two positive aspects viz.
Strength and Opportunity were compared
with negative aspects viz. Weakness and
Threat to have an idea about the level of
sustainability.

SWOT analysis — as decision making
tool

During SWOT analysis, sore assigned on
10-point scale by the participating farmers
against the all six paired combinations of
the four aspects of SWOT are presented in
Table -2. A diagrammatic scale graduated
‘0 to 10’ either side from the centre, was
drawn in between the two aspects.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Table-1: Analytic Hierarchie Process for SWOT of Patchouli-Arecanut Agroforestry Model

Farmer Code S-W S-0 S-T oO-W W-T Oo-T
Scale Scale Scale Scale Scale Scale
PatchAF/001 8 2 7 8 2 9
PatchAF/002 7 2 7 8 1 8
PatchAF/003 7 1 6 9 2 9
PatchAF/...
PatchAF/025 6 3 7 7 1 6
Total 183 62 196 204 52 200
Mean Value 7.32 2.48 7.84 8.16 2.08 8.00
Reciprocal values | 0.14 0.40 0.13 0.12 0.48 0.13

The mean values arranged in a Reciprocal Matrix were converted into ‘Normalized Matrix’
to obtain the principal Eigen Vector i.e. sustainability vector for the agroforestry model

(Table-3).

Table 2: Traingular, Reciprocal and Normalized Matrix of SWOT Scores

Traingular matrix
Criteria S wW @) T
S 1.00 7.32 0.40 7.84
w 1.00 0.12 2.08
@) 1.00 8.00
T 1.00
Sum 3.74 16.96 1.65 18.92
Reciprocal matrix
Criteria S wW @) T
S 1.00 7.32 0.40 7.84
wW 0.14 1.00 0.12 2.08
@) 2.48 8.16 1.00 8.00
T 0.13 0.48 0.13 1.00
Sum 3.74 16.96 1.65 18.92
Normalized matrix Sum Adoptability Vector
S 0.266 0.432 0.243 0.414 1.354 33.86%
wW 0.036 0.059 0.074 0.110 0.280 6.99%
@) 0.664 0.481 0.607 0.423 2.175 54.38%
T 0.034 0.028 0.076 0.053 0.191 4.77%

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Sum | 1.000 | 1.000

| 1.000 | 1.000 | 4.000 |

100.0%

Amax = 3.74(0.3393) + 16.96(0.0699) + 1.85(0.5430) + 18.92(0.0477) = 4.25592
CI= (Admax —n)/ (n— 1), where ‘n’ is the size of the comparison matrix.
CR = CI/RI, where RI (Random Consistency Index) is 0.9 for size 4 matrix (Saaty, 1980).

Lambda max 4.25592 wheren =4
Consistency index (CI) 8.53%
Consistency ratio (CR) 9.48% If < 10%, the subjective evaluation by the
farmers is consistent

SWOT profile of arecanut — Patchouli AF model

w

The above profile shows the score of
Opportunities available for the practice is
higher side followed by that of Strength in
terms of suitability to the site-specific
conditions as well as the local socio-
cultural aspects, whereas the negative
factors have insignificant effect over
sustainability of the agroforestry model.
Conclusion

The case study conclude that the well

researched  Arecanut —  Patchouli
agroforestry model can be extended as a
promising model in the forest fringe areas
in India. The results of the analysis and
participatory exercise have established the
model as highly adoptable and sustainable
for forest fringe challenged with the man-
animal conflict.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Young bamboo shoot and its importance

Sunil Kumar Yede
Podar International School, MIET Road, Hiwara, Gondia (MH)
Email: sunil.yede2011@gmail.com

Introduction

Bambusa is a tender, parrenial green shoot,
which is also the fastest growing plant in
the world. Bambusaarundinacea (Family-
Graminae/Poaceae) is highlty reputed
Ayurveda medicinal tree commonly
known as the bamboo. It is tall sized tree
growing throught India, moist parts of
India. It also occur in Srilanka, Malaya,
Peru and Myanmar. The Different parts of
this plant contain silica, choline, betain,
cytogenetic  glycosides albuminocides,
oxalic acid reducing sugar, resins waxes
benzoic acid, Arginine cysteine, histidine,
riacin, riboflavin, Thiamine, Protein,
glutenine, various, parts of this plant have
ethnobotaical importance, but mainly the
shoot part is important in reference of
ethno medicine.

Main Name — Bamboo shoot

Bot Name:-Bambusaaruudinancea and
Bambusa Vulgaris.

Family:-Poacae

Language:-Bambu (Spanish), Bamboo
(French), Bambus/ (Zech), Baans (Hindi),
Kalkipan (Marathi), Dawasagaja/Oriya),
Baans (Urdu and Punjabi)

The edible bamboo shoots are of two types
i) Winter i) spring

Spring shoots are larger and tougher
compared to the winter shoots, though
both are available in fresh and canned
forms, snakes, salads, and fried rice,

curries, soups are just a few of the
delicious that make use of bamboo shoots.

Bamboo shoots or Bamboo sproughts are
young stems that are harvested before they
turn two week old, and reach a height of
30 cm. Crispy and Crunchy bamboo
shoots are valued for their delightful
supple texture and rich aroma.

History

Member of the grass family bamboo
shoots were indigenous to southern China.
Since ancient times the woody tree trunks
of bamboo have been used to build entire
house furniture, Kitchenware, and utensils.
Bamboo has also laid the foundation for
many bridges; it is used for making
musical instruments as well, like flute.
Bamboo bark is used for skin eruptions
(Khare, 2007). Leaf is emmenagogue,
antileprotic, febrifuge, bechic, and used in
haemoptysis (Khare, 2007).

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Botanical description
Thorny tree, stem many, tufted on a stunt
root-stock, grows up to 30 meter high,
culms 15-18 cm across; nodes prominent,
the lower emitting horizontal almost naked
shoots armed at the nodes 2-3 stop
recurred spines, internodes up to 45 cm.
Leaves 17.5 — 20.5 x 2-2.5 cm. linear or
linear- lance late, tip stiff, glabrous or
pueblosbeneath. Flowering and fruiting
once in life time, often during September-
May (Cooke, 1967, Anonymous, 1996;
anonymous 1988, Bole and Partake, 1988;
Brandi’s, 1972).
Phytochemicals found in bamboo Shoots
The siliceous substance found near the
joint inside is white camphor like
crystalline in appearance, slightly sticky to
the tongue and sweet in taste (Vaidya,
1982; Watt, 1972). Shoot has active
constituents, are oxalic acid reducing
sugar, resins, waxes, HCN, Benzoic acid
(Ghosh et al; 1938)
diferuloyl Arabianoxcanhexsaccharide,
diferuloyl oligosaccharide (Tadash, 1991)
seed contains arginine, cysteine, histidine,
isolensine, leusine, lysine, methionine,
phenylamine, threonine, valine, tyrosine,
niacin, riboflavin, thiamine (Chatterjee and
Prakash 2001). Leaves mainly contain
protein glutamines, lysine, choline, urease,
nuclease, (Chatterjee and Prakash, 2001)
Health benefits of bamboo shoot
In rural and tribal areas of India people
collect young bamboo shoots, and prepare
a number of dishes. These young bamboo
shoots are known as “Basta”. Basta is used
for making Sabji, Pakora and Bada (a
central Indian dish).
1) Very low in calories and high
in fiber bamboo shoots make a
valuable addition to any recipe,
particularly for people who are
trying to lose weight, Thefiber
takes care for the digestion

2)

3)

process of diarrhea; It improves
bowel movement and increases
fecal volume.

Due to the high potassium
content in bamboo shoots they
help in keeping the blood

- —

pressure under control.

Bamboo shoots also have some

stabilizing effect on arterial
blood pressure.

Regular ~ consumption of
bamboo shoots is known as to

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

5)

6)

7)

work wonderfully for
cholesterol health by reducing
LDL levels significantly, there
shoots fight the risk of heart
deserves.

With a high amount of
antioxidant  properties  the
shoots  contribute  towards
averting the risk of colon
cancer.

Apart from boosting the body’s
immunity bamboo shoots have
anti-inflammation property.
Bamboo shoots have been
referred to as an effective
herbal remedy for alleviating
spasm in the gall bladder.
These plants have been proven
to treat measles faster than any
other medication, for best
results soup prepared from

bamboo shoots must be
consumed twice a day until the
symptoms subside.

8) Bamboo shoot is known to
speed up two significant
processes in women menstrual
cycle and labour.

9) It is a good medicine to treat
dysentery.

Conclusion

Bamboo species are ethno botanically very
important, it has a range of uses for
various purposes from the construction
work to medicinal use. There is a good
scope of research work on different parts
of bamboo plant, It is necessary to spread
the knowledge of its valuable role in
ethno-medicine and other ethno-botanical
branches as well, so that common people
may know the importance of bamboo
plant.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Potential tree species for sustainable fodder production

Nanita Berry and Nikita Rai

Agroforestry Division

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

Jabalpur (M.P.)

Livestock plays an important role in
farming system worldwide. It provides
milk, meat, manure, fuel besides transport
facility in the rural areas. Most often,
livestock is the only source of cash income
for subsistence farms and also serves as
insurance  during the crop failure
condition. According to 19" Livestock
census report (2012) livestock population
are gradually decreasing from 37.58% -
37.28% cattle, 13.50%-12.71% sheep,
26.53% - 26.40% goats, 2.10% - 2.01%
pigs in India, while buffaloes are increased
from 19.89%- 21.23% as compare to the
18™ Livestock Census. The overall
contribution of Livestock Sector in total
GDP is nearly 4.11% during 2012-13.
(Anon, 2014). As the above figure shown

that there is decline in number of livestock
population which is direct and indirect
affected by the production and supply of
fodder and forage.

Fodder is an agricultural term for animal
feed and fodder crops are those plants that
are raised to feed livestock. At present, the
country faces a net deficit of 61.1% green
fodder and 21.9% dry crop residues in
2000 while during 2015 it was 63.5% and
23.56%  respectively.  (Fig-1). The
livestock is the sub-sector of agriculture
sector which adds almost 32% of
Agriculture output in India. India assists
20% of the livestock population of the
world covering 2.3% geographical area
(Datta, 2013).

60 -
50 -
40 -
30 -

Deficit %

20 A
10 -

0 -

(Source: Datta, 2013.)

Fig.1: Deficit as Percentage of demand in Forage and roughage till 2030

b 59.95 61.1 61.96 62.76 63.5 64.21 64.87 65.45

1995 2000 2005 2010

2015 2020 2025 2030

m Deficit as
% of
demand
Green
fodder

m Deficit as
% of
demand
Dry fodder
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Various studies were carried out on fodder
trees as monoculture and mixed farming in
India to promote the fodder production.

A silvi-pastoral trial was conducted in
Ranchi (Bihar, before division), revealed
that Leucaena tree produced 50.4 g/ha.
fodder in monoculture as compared to 61.6
g/ha. fodder in mixed cropping ( Leucaena
intercropped with coriander).
(Anonymous, 1989).

Singh and Patil (1985) reported that
Leucaena tree produce maximum forage
yields (2382qg/ha.) intercropped with
hybrid napier as compare to open
grassland.

Singh and Reddy (1986) recommended
that the entire area under the tree
component should be dividing between the
two pasture species and after 3 years the
Cenchrus and Stylo strips be rotated under
silvi-pastoral system. The yield of pasture
and tree performance was better in
Leucaena-stylosanthes system as
compared to Leucaena-Cenchrus system.
Ghosh et al (1989) reported that green
forage yield of Leucaena was adversely
affected by cassava but was improved by
inclusion of a short duration seasonal crop.
The fresh forage yield of Leucaena varies
from 2.40, 0.50 and 3.63 t/ha within 12-18
months, 19-24 months and 25-33 months
respectively.

Gupta (1988) observed better survival of
Acacia tortilis than Acacia nilotica at the
5.5 years age on a calcareous wasteland.
Alternate line management (ALM) system
was initially  better as compare to
alternate plant management (APM) system
in terms of survival including plant height
and DBH .The production of natural
grasses in ALM and APM system was
3.52 and 2.32 t/ ha/yr and the yield of stylo
was 0.38 and 0.27t/ha, respectively. He
also obtained that early stage yield of 5- 6 t
/ ha [ yr of natural grasses raised in

association of Acacia nilotica and Acacia
tortilis tried at different densities.

Hazra, (1990) concluded from his study
that no significant reduction in herbage
yields from grasses grown with Albizia
lebbek and Leucaena as compared with
open grasslands.

Subbayan (1980) examined, potential of
promising grasses in association with tree
and reported that Dichanthium annulatum,
Chloris bournii and Cenchrus ciliaris are
promising grasses intercropped with
Acacia nilotica, and Cenchrus ciliaris
recorded the highest yield of 3406 kg
green grass/ha/cut followed by
Dichanthium (1689 kg/ha/cut).

Gill et al (1990) further reported that
planting of hybrid napier and Leucaena in
paired row system (2:2 row orientation)
not only registered the maximum total
green forage (1155-1293g/ha.) and dry
matter yield (282-354 q@/ha) but also
enhanced the productivity of both grass
and legume component. The highest
relative crowding co-efficient (4.80-6.02)
and land equivalent ratio (1.36-1.39) was
obtained with this system showing
maximum advantage of the association as
compared to their pure planting.

Roy, (1988) observed no significant
differences in grass production in different
tree combinations. The average grass
production  during  October-November
varied from 2.2 to 3.1t (dry)/ha/yr. The
average height and collar diameter of 7
year old plants of Dichrostachys cinerea in
association with pature combination on
highly calcareous wasteland was 375 cm
and 8.4 cm, respectively. Forage
production from various combinations
varied from 1.4-2.87t (dry)/ha/yr.

Ahuja et al. (1978) studied on grass
production in 14 to 18 year old plantation
of 4 desert trees was recorded and found
that over a period of 4 years, the mean

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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forage yield was maximum under
P.cineraria.(1.54t/ha.) and  minimum
(0.69t/ha.) under A. senegal.

Patil and Gill (1986) suggested that mixed
cropping of sorghum recorded maximum
green fodder (529g/ha.) and dry matter
(128.7 qg/ha) vyield followed by sole
cropping of sorghum (382g/ha) green
fodder and 93.0 g/ha. dry matter) and
Sesbania sesban (L.) Merr (196g/ha. green
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The common fodder yielding species are
Acacia nilotica, Adina cardifolia,,
Anogeissus latifolia, Bauhinia variegata,
Buchnania lanzan , L.leucocephala, Melia
azedarach, Moringa oleifera, Morus alba,
Prosopis cineraria, Prosopis juliflora,
Schleichera oleosa, Sesbania grandiflora,
S. sesban, Tamarindus indica, Terminalia
arjuna , Terminalia belerica and Zizyphus
mauritiana in India (Table.1)

fodder and 40.9g/ha. dry matter).

Table.1- Fodder yielding tree species with their nutritional value.

S.No. | Scientific Family Distribution Part Crude Crude
name / Local used protein fiber
name

1 Acacia Leguminosae | Gujrat, Rajasthan, | Leaves | Leaves- | Leaves-
nilotica Linn./ M.P., U.P., and 14-20% | 6.5-33.3%
Babul Punjab, Haryana, | pod Pods- Pods- 8.4-

Maharashtra, 10-16% | 21%
chhattisgarh

2 Adina Rubiaceae Sub Himalayan Leaves - 23%
cardifolia track, Yamuna
(Roxb.) east ward, M.P.,

Hook.& Bihar, India
Brandis/ Peninsula
Haldu

3 Anogeissus Combretaceae | Rajasthan. M.P., | Leaves | 7.60 % 19%
pendula U.P., Haryana
Edgew/

Kardhai

4 Anogeissus Combretaceae | Tropical states of | Leaves | 8-12% 16-24%
latifolia Wali/ India
Bakli

5 Bauhinia Leguminosae | Sub Himalayann | Leaves | 11-16 % | 25-33%
variegata region and outer
Linn. / Himalaya, assam,

Kachnar M.P. and western
part of Indian
peninsula

6 Careya Myrtaceae Throughout the Leaves | 10.37% | 25.92%
arborea India
Roxb./
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Kumbhi
7 Dalbergia Leguminosae | M.P., Punjab, Leaves 17% 22%
sissoo/ Haryana,
Maharashtra
8 Gmelina Lameacea Throughout India | Leaves | 11.9% -
arborea (Verbenaceae)
Roxb./
Khamer
9 Leucaena Leguminosae | Throughout India | Leaves 20% 10-17%
leucocephala
(Lam.) de Wit
/Subabul
10 Melia Meliaceae Throughtout in Leaves | 18.96 11.60
azedarach India
Linn./ Bakain
11 Moringa Moringaceae | M.P., Leaves | 20.66 46.78
oleifera Chhattisgarh,
Lamk./ Bihar, Odisha,
Moringa Maharashtra,
Tamil nadu,
Karnataka, Kerla,
and West Bengal
12 Morus alba L. | Moraceae Jammu & Leaves | 15-28% 9-15%
/ Mulberry Kashmir,
Haryana, Punjab,
U.P., Karnataka,
Tamil Nadu and
West Bengal
13 Prosopis Leguminosae | Dry and arid Leaves | 14-15% | 18-22%
cineraria region of India
(Linn.) Druce/
Khejri
14 Prosopis Leguminosae | Dry and sandy 8% -
juliflora tract of India. Young
(Swartz.) DC./ Leaves
Vilayati babul
15 Schleichera Sapindaceae | Tropical regions | Leaves | 10.37% | 32.34%
oleos Lamk. / of India
Kusam
16 Sesbania Leguminosae | Throughout in Leaves 36% -
grandiflora India and
(Linn.)/ Basna pods
17 Tamarindus Leguminosae | Throughout in Leaves | 13-15% | 16-22%
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indica Linn./ India
Imli

18 Terminalia Combretaceae | M.P., Bihar, Leaves | 9-11% 14-20%
arjuna (Roxb.) Central India,
Wight & Arn./ Tamil nadu and
Arjun Maharashtra

19 Zizyphus Rhamanaceae | Throughout in Leaves | 13-17% 15.8%
mauritiana India
lam./Ber

In the present scenario, it is important to
develop or establish fodder bank with the
high yielding varieties of fodder trees /
grass species on community land of
villages to supply the sufficient amount of
fodder for their livestock. In this
connection, village level meeting is to be
organize to educate / aware the villagers
about the short rotation fodder yielding
species including its nutritional value,
cultivation, sustainable harvesting for
sustain supply even in off season (dry
season). People should involve in
diversification of land use system, viz.
Silvi-pasture, Agri-silvi-pasture system,
protein bank and live fence to increase the
production of fodder crop as well as tree
and arable crop by selecting a suitable tree
species according to their agro - climatic
zone, can help to maximum production
with their high nutritional value. As we
have limited land area so it is big
challenge to fulfill the demand of forage
for livestock.
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Potentials of Asafoetida
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Asafoetida, commonly known as ‘Hing’ is
dried latex oleo gum-resin, an exudates of
rhizome or tap-root of mainly three species
of Ferula i.e. Ferula asafoetida L.,
Ferula foetida Regel and Ferula narthex B
oiss. Asafoetida belongs to the family Apia
ceae (formerly Umbelliferae) and genus Fe

about six feet (1.83 m) high and bears
bright yellow clusters of flowers. It is
native to the deserts of Iran and mountains
of Afghanistan and is mainly cultivated in
nearby India. Table below depicts its
botanical origin, names in regional and
foreign languages.

rula. It is a perennial plant that grows

Botanical origin

Names in regional languages

Names in foreign languages

Kingdom: Plantae
Order: Apiales
Family: Apiaceae
Genus: Ferula
Species: Ferula
asafoetida L.

Hindi, Urdu, Bengali, Gujarati,
Marathi, Punjabi: Hing
Sanskrit:

Badhika, Agudhagandhu
Kannada: Hinger, Ingu
Kashmiri: Yang, Sap
Malayalam & Tamil:
Perugayam, Kayam

Oriya: Hengu

Telugu: Inguva, Ingumo.

Arabic: Haltit or Tyib
Chinese & Spanish:
Asafetida

English: Asafoetida, Asafetid
a, Devil's-dung

Farsi: Anghuzeh

French: Ferule persique

or merdedudiable
German: Stinkendes, Stecken
kraut

Greek: Aza
Persian: Angustha-Gandha
Sinhalese: Perumkayam.

Distribution

The genus Ferula is indigenous to Iran,
Afghanistan and Kashmir region of India.
It also occurs in Turkey. Commercially,
asafoetida is produced only in Iran and
Afghanistan. Ferula narthex occurs in
Northern Kashmir. Most of the world’s
production is confined to the Middle
Eastern regions of Iran and Afghanistan.
India is the major consumer of this spice.
Harvesting techniques

Asafoetida is extracted from the Ferula
plants which have massive tap-roots or

carrot-shaped roots, 12.5 to 15 cm in
diameter at the crown when these are 4 to
5 year old. Just before the plants start
flowering in March-April, the upper part
of the living rhizome/root is laid bare and
the stem close to the crown is cut. A dome
shaped structure made of twigs and earth
covers the exposed surface. A milky juice
exudes from the cut-surface,
which coagulates when exposed to air. The
color darkens when it is sun-dried into a
solid form. After some days, the exudates
are scraped off and a fresh slice of the root
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cut when more latex exudes; sometimes
the resin is removed along with the slice.
The collection of the resin and the slicing
of the root are repeated until exudation
ceases, which is normally 3 months after
the first cut. The resin is collected from
successive incisions made at the junction
of the stem or rhizome and the tap-roots.
With three incisions, plants have been
reported to yield about 1 kg or more
gum-resin.

Processing and value addition
Asafoetida is sold either as lumps or in
powdered form. The lump asafoetida is
the most common form of pure asafoetida.
The resin is greyish-white when fresh, but
dries to a dark amber colour. It is difficult
to grate and is traditionally crushed
between stones or with a hammer. It is
very strong and as such can not be used for
cooking. For commercial uses, natural
asafoetida is blended with gum arabic
and small  quantities of rice, barley or
wheat flour to prevent lumping and to
reduce the strong flavor. Processed
asafoetida often varies in color and texture
because of the difference in additives. It is
available in the form of either mustard
yellow powder or sandy brown coarse
powder. The blending formula differs from
manufacturer to manufacturer and is a kind
of trade secret.

Chemical composition

Asafoetida contains 40 to 64 % resin, 25
% gum, 10-17 % volatile oil, 1.5t0 10 % a
sh, 16.0 % moisture, 4.0 % protein, 1.1 % f
at, 7.0 % minerals and 4.1 % fibre. Its min
eral and vitamin contents include substanti
al calcium besides phosphorus, iron, carote
ne, riboflavin and niacin. Its calorific valu
e is 297.

Produce and products

There are two major varieties of
asafoetida, namely ‘Hing’ and
‘Hingra’. Hingra is said to be inferior to

Hing, which is richer in odor and is most
fancied. Hing is further classified as
‘lrani Hing® and “Pathani Hing’,
according to their country of origin, the
former being from Iran, and the latter
from Afghanistan. Among them, again,
there are  several varieties.  Of
these, "Hadda® is the most priced and

strongest. The two varieties of Irani
asafoetida are “Sweet” and
‘Bitter’  Asafoetida. Horizontal cutting of

the stem gives sweet asafoetida. Its color
is brown and is transparent or turbid and
contains pieces of stem.
Cuttingof the plant root gives bitter Aasafo
etida. It has no wood pieces.

Physical properties

e Asafoetida is acrid and bitter in
taste and emits a strong
disagreeable pungent odour due to
the presence of sulphur compounds
therein.

e Asafoetida is commonly found in
three forms i.e. ‘tears’, ‘mass  and
“"paste’. Tears constitute the purest
form of the resin and are rounded
or flattened in shape, 5 to 30 mm in
diameter and dull yellow or grayish
in color. The common commercial
form is mass asafoetida consisting
of tears converted into a more or
less uniform  mass  usually
mixed with fragments of root, earth
etc. The paste form also contains e
xtraneous matter.

e The white or pale variety is water
soluble, whereas the dark or black
variety is oil soluble.

e Asafoetida is an oleo gum-resin.
Where the gum portion is
preponderant, as in Hing, it is
water soluble, and where the resin
portion is preponderant, as in
Hingra, it is oil soluble.
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e The components to  which
asafoetida owes its characteristic
odor, reside in the oil portion and
are believed to be due to two
classes of compounds. One of them
is ferulic ester and the other a
different sulfur compounds.

Commercial uses

It is used widely all over the world as a
flavoring spice in a variety of foods.
Traditionally it is used for the treatment of
various diseases, such as asthma, epilepsy,
stomach-ache, flatulence, intestinal
parasites, weak digestion and influenza.
Recent studies including pharmacological
and biological have also shown that
asafoetida possess several activities, such
as antioxidant, antiviral, antifungal, cancer
chemopreventive, antidiabetic,
antispasmaodic, hypotensive and
molluscicidal. It is extensively used in
India for flavoring curries, sauces and
pickles in combination with garlic and
onion. In Iran, the natives rub asafoetida

Vol. 4, No. 8,
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on
warmed plates prior to placing meat on the
m. Amongst indigenous medicines of
ancient India,
asafoetida has been held in high esteem. It
IS carminative, antispasmodic, anthelminti
c, diuretic, laxative, nervine tonic, sedative
, expectorant, digestive and emmenagogue.
It is also being used
in respiratory disorders, hysteria, impotenc
y, children and women’s ailments, toothac
heetc. Asafoetida oil has anti-biotic
properties and inhibits growth of microbes.
In various medicinal systems practised in
India, asafoetida is considered as an
effective remedy for many diseases and
disorders. In Ayurvedic and Unani systems
it is suggested that it must be consumed
only after frying in ghee (clarified butter)
of cow-milk. In Homoeopathy also, there
is a very effective medicine of this species.
It is, however, one of the five pungent
vegetables generally avoided by Buddhist
vegetarians.
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Patchouli cultivation — A potential scope in Tripura
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Centre for Forest-based Livelihoods and Extension
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)
Agartala, Tripura

e-mail : pawan.kaushik@gmail.com

A large number of people in developing
countries aretraditionally dependant on
products derived from plants, especially
from forests, for curing human and
livestock ailments. Additionally, several
aromatic plants are popular for domestic
and commercial uses. Collectively they are
called medicinal and aromatic plants
(MAPs). Among many MAPs, Patchouli
(Pogostemon  cablin ~ Benth.)  syn.
(Pogostemon patchouli Pellet.) is one of
the important aromatic  herbaceous
perennial plants which belongs to the
family Lamiaceae and yields an essential
oil which is commercially known as
patchouli oil.There are three main species
in this genus, Pogestemon cablin (Benth)
Syn. Pogestemon patchouli it has more
commercial value since the oil content of
the leaves is higher compared to the other
species. It varies from 2-6 percent, but in
the other species viz. P.heyneanus and
P.hortensis, it varies from 0.05 to 2
percent only.Pogestemon patchouli grows
to a height of about 1 m and it has hairless
stem and twigs in quadrangular and have
opposite leaves too. The leaves are of a
pale green colour, heart-shaped, slightly
lobed and with downy hairs the leaves
have glands which secrete the real oil.

The land selected for Patchouli cultivation
should be invariably flood free and not
subjected to water stagnation for any
length of period.The ridge and furrow may
be made of size 20-25 cm high and 18-22
cm broad with 70 cm row-to-row distance.

The beds should be irrigated a day before
transplanting. Individual beds are leveled
to avoid water stagnation and to ensure
quick surface drainage. It thrives best in
hot and humid conditions, therefore easily
acceptable to grow in the humid climatic
condition in the state of Tripura.A well
decomposed organic manures such as cow
dung / compost / Farm Yard Manure and
also poultry manure should be applied at
the time of land preparation @ 2-3 t/ha
depending on availability and soil
condition. Well decomposed cow dung
may be applied each year after harvest.
Application of neem cake @1 ton/acre is
much beneficial as it supplies plant
nutrients besides keeping down the
nematode population. The recommended
dose of phosphorus and potash can apply
in the form of straight fertilizers viz.,
Single Super Phosphate (16% P,0s) and
Murate of Potash (60% K,O).Patchouli is
susceptible to insects, diseases and
nematode problems.

The following control measures are
necessary for risk free successful patchouli
cultivation. 10-12 Kkg/acre of pesticides
should be applied to prevent pests and
diseases at the time of final land
preparation. Kerosene canalso be applied
with irrigation water @ 1 lit / acre to keep
down the insect attack.All parts of the
plant, i.e., roots, stem, branches, stalks
andleaves contain essential oil. Patchouli
oil is one of the most important essential
oil of the perfumery industry, as the oil
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blends well worth other essential oils like
vetiver, sandalwood, geranium, lavender,
clove, frankincense, bergamot, cedar
wood, myrrh, jasmine, rose and the citrus
oils etc. Theoil is used as a ‘base’ material
in perfumery industry as it has one of the
best strong fixativesproperties in heavy
perfumes.It also possesses many medicinal
properties, the essential oil is used as a
massage oil, cool inflamed skin, clear
rough cracked skin, sores, and wounds and
to treat minor skin disorders such as acne,
dermatitis and used extensively in the
manufacture of perfumes, incense soaps,
hair tonic, tobacco and cosmetics. It is
used as a topical remedy for skin problems
such as acne, eczema, inflamed, cracked,
chapped and irritated skin. It is known as a
cell rejuvenator and helpful in healing
wounds and scars. As an antifungal,
patchouli oil has been used to treat
athlete's foot. For the hair, patchouli oil
has been used for dandruff and to aid oily

hair. It is also known as uplifting fragrance
that helps to soothe away every day care,
and to bring about a sense of nourishment
and even use as a room freshener. Besides,
the oil it is also used as flavour ingredients
in the major food products, including
alcoholic and non-alcoholic beverages;
Patchouli oil has had a long history of
medicinal use in India, China and Japan.
Patchouli has a sweet spicy aroma, with a
hint of musk, used to stimulate the nervous
system, lift depressed moods, relieve stress
and give a feeling of elation and
wellbeing. Patchouli is believed to help
balance the endocrine system, which in
turn balances the hormones of the body.
The aroma assists the body to relax and
promotes a feeling of peace. It also
stimulates the pituitary gland, which
secretes endorphins, which are known for
their ability to relieve pain, reduce tension,
insomnia and anxiety.

Patchouli plant in field
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FaTs FLA it Ay

AT IUST ITH T o [T AT T g4l
T T S & FIT AT & FaATs q&T TS
3-4 HEHET TF TEOs § FIAT AU
AT § FATS FA | 91 7 foamre =1
2T gl 99T RErE-TETe |7 o st ghaen
ST g1 AT | AT o o= Al g4 20 &
25 FHETeT AT 9Tem | qrer fF @1 15
HEHTeT T HIAT AU gl TATH 7T
H T g erfq gl 9% Fuiara 500-700
a1 zEg Afgw MOHT0 & a9t a1 grar &
gt 97 fhETT gger it TH 4 20-25
3T arg TOTE FAT ARY | HIEH AT
& AT H TS § AfeF I o S
THRAT gl AT I TUT JTeAl FEA AT
FUTITT T FFedT H s 9 [ear 7gt
gl 1 gFAT Tt & fow 25 fhe o
TAT 4 T =T T 4 92 FAMET AT FT

SHh AT TCF ATAT GATAT AT T ATAT T
SR I e A oA R o B 1 EAEE £
9T HAT T FATAT | 9 T =l avg o
TETE Feh THET il ST a47 T A0
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AT ET IHh T U o9 | UH F0 TT
e & grE 997 1 Fer ST10T0d0 a9 1

ToReT TreTer T STagTe 0k ST=8l avg o
oy & e T =fRw o & A
3A¥E HT TAF 9 H G FAT AU
FATE F 20-22 faT a= ™o 9877 &q §
=gt AT g1 AT wraw oft aga afdw o
T 7 2T 3Heht =21 20 x 159125 % 15
Hfier T 3-4 HdRfiex qur TEaE H
AT AR THLT T Fir=re § zat &7
T I AT A F A T Wd H
AT ITHT qET THT AT AR

T TS qEEAS QT8

A A Tl F forw e i 927 gt =T
AT ATHIESF B, FAh qg THEr &
HITAH I9T § AT AT [ § STeqemaor
SHAT FT 9@rdl g, ored site et a&
T H TH IR TRl § 39E (o0 qars
7 TATE & 15-20 & 95 T+ 8 7 10
T (AT 10 FeT grel) &1 1 g0 #
FAZR FAT ATRY dal AT dTe
(50:30:20 TH. UT. F.) WHBT qAT
TIETer T T HTAT TAT AT a0l el

HTAT T SFAGIE FLAT ATRT AT AT TH1

TS T ATt ATAT T AT TIH AT
% 20-25 T a1 qa7 9w seft 9w 40-

45 o a2 fFrE [EE F AT FAEE
FLAT A0 & 2 6 Mgt d at g aw
ot =TT AR
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SERERCG]

A H&Aad @F H a1 il STl g o
THH FS UMD AT AHITF AET ST
AT ool o el AT T e § 15-20
At 9% auiara T8 g & fafa #
Ffersr 3ust % foro uw ury Y sraeTaar
TEdT g ST ®d § At fRAr 9% 5
STHTT A5l gMT ATRT AT qTT (T %
ATAT FATHT Tt 21 e sMraeas ar=t
g T ST 7o

G f=ror

GIIAE w1 FEEw g F faww F
JRIHF e H Bl F AT AMRC
FATS/AATE & 20-22 &A1 goft #t agrar
AT g1 A [ETe Fleh Gd Hl @IIadrT
< &Y AT AU gELT AaFre ETE 40-
45 Tt 918 FAT AT R0

T

HSA | A AT THE IR H sTeey,
HIefeT s1r3e, TreA! Megs, o1 T2 2|
ST

T2 URFARIT ATHF FAF G FA
ST &1 A T S AT 15-20 AT v
grar € adt s gear 21 T=E aw

ST TREaT d1aT BT qaa STET g1 ST

gl e ITATT 5T FXA 9% TET gl &l
ST Bl
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qaTs § Tgol 0H ATHE Fha AT F@ T
2.5 qTH/fFARIT 1S 1 &% F A=

FLAT ATRTN TN Teft s T T =3+ 5
GPU- 2 HTYET, A- 404 3T FTAT AT U
e o semee

T FHITAAT AT ATHF Fah & G AT
FATIT SATAT gl Tg TRT I A1 e
AT T auiara g & sraer | faare
TEAT § A AEST & X S(1ad ok o I
fRETs gar 81 7g 9 % qEqel 9w A
TATIET FLaT gl AT GTe0 T AT <aT g
SEEIEY

g F Tz B @ ofmwm A
whaATelt Tar 7 2.5 fhRerr/ame i #ir 3w

T ITATC FLAT AU AT FEA il AT
H TTEAT Z -78 7 0.2 % =i &7 fgwa
FIAT AR

Tl AT

Tg THATCIT HHRETT A0S FaF &
FT AT AT ST 8 39 TN H 9=t a+
& AT TTH HEHT a7 gl ATl gl

ST

T FH GIIAATE qh | TEAT M - 45

FT 0.02% =T T TSt FHA ¥ fegehra
T

fire sarferat

THH YT ®Y § q97 =, dAral, fogr anfa
SHE e Qe Hl THaT Tgad 2|

AT STH
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Tg File FEA % a9 &l g adTl g e
UTer T TSATE ®F ATAT & THh ITATT
forw = Frearely == 27 2 fefi/efier =
AT 4% T (IR TAT) ATAT 20
TReAT/Z0 FT 3T | ARG FLA & FHA ol

AT H ST Tl gl Fge gaid Fex

froe ue feeeT % Sy af= &1 Few arE

FL IAT § HaA IHAT FHgT ATAT AN A4

FT FGIEHT TAT H AT AT g1 T8F o0
10% BHC =1 T 25-30 fFetr/g0 i sz 7

o= [N
(ST sh{AT AT |

HIFREIR I a7 o9 F7 1.5 fHeti/aieT

T § HT a1 (e FAT AT
e

A AT 120-125 AT H T8 91T 20
STAT & T8 FEA 6 THE I HHT Far 2

THAT FaTe &1 AFedT H FLAT AT T8

FTAT T FeTs FLAT ATRU Ik dT8 STHI

S Tdg § 9 A FerS AW F g FAT
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AT FTAT T Fels 6 a1 4-5 AT TF
Tl qE % EATHL S F Teah? AT 9 A7
SFHaT | I T FATM HT AT AT U]

SEE

T ST forfera ST Tget & e §

o

TEHT TN @t AT S ar 20-25 F./3.

o

SIS ATETHT | JTH F7AT ST JodT § SR
IHT TAT (AT dgd @l TIH b A
AT g1 zEal Fh s avg | o
Feh TG 9Fd ¢ |

A & Feg AUN & WA H TaATd I <@l
ST a7 e a9 & Ui A tig #iw
gfgfT g2 g vt afefeufa & gary @t
Jgd AfgF gATET g2 gl oFd: UHT
gifeata § STgl aRrr 90 Widerd a aut
AT T gral § ATS Tel qis F o
e 7 goF 9999 & 979 THH Ferdr
3T ST a7 =Hehr =T S[@HL e, 3w
F Ao AT T (| oA & o wrhr
WETATU HHA BT HAAT 2
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3 AIFAT THYT: GHEATT, FAITQIT ST THTLTH

e U AT, RS FHR IRT TF TS FHI ATRAT
ferafamrer fereqor forwmr, swersr arfaefr faram,
EREINEECIEC IR
AfFaFT-497001, TETe.

FEATTAT

g ARG Hed & dgq dife awe
HAoTHe & & | AFTHE 30 § a9
AlEd & ®T § IAT FT A AT B
TLTAHAT ol HgcaThiell AT Taog, AT
e & sfdra stfvaswr &t uw f&ew
TeaE et 81 e % aga ST yumee
FTRT 9T8% & T aTe] | gifele a%e §aaHe
& Tgd Fa<T (AUl FT HH & AT 4T
AT THH qgd AlgaATal o e &
F19 ot TuTEE g AT e uE av oF
Fva< TH TISAT & dgd UH. T, AT, TH,
He 7 Al 0 S % 97 SR g ¥R
FALT ol FT AT FHTH L HIAT T4T |
TATHA ST & 1 3H ST 0 AR T
TIIT TN THAT| THEHT T & T
AT T 2

THE AT B "FE F Aee” f F dgq
FALT F-ITT T I F AT AT I il
ST TEl gl =9 TSET &l JE97 &L 92
qeE F oft avRd gu w adt e §
T TIEA & T | JIAT & a9r &7 8
T v g = RAaem F oo s
FH AT ST W@ ogSH TP WX X
TgAT AT 0% gl T g | e & =R
ATE I T 9T & &7 § fFRftag B
ST BT gl TH ATSHAT AT &L 9T

Tga feae & forw e e g
Bt FEF o 7 ST @ R
T YO8 T 39 ®EHA & ATTH
TET I % U wEY F:H AT TS
AT Fife ave 4sde 0 390 F
T Tt e & €9 | ST S o9 2

AT HLEAT {2l I S AT a1 T S[reft
g T qatfterss 9=1 arg qaT ST TG0l &t
ZIAT 8 TAH Hag Tol 4l AR Gwe
T THE AT FART S(iaq G 7w
FATE TRAad § TAE 3T TF A &
A &7 Fl 9 (@37 g | TH IJ&A1d 7
TIROMH g AT gfafed 7 g 2
T AT, oo # g, s a,
ST gadd AAEdl, e,
Rer, gamHT sete aatewr #v afq aga
N FOROTH gl WwET g AR
Tiafateer #r FAiae afegfa &
FIHT gieg F 9@ & g7 T
THIY e g1 w2 AT § (19l a1 6w
ST TEUOT o AT THIAAT AT o6 A F
TATAL & HIHA TF T T Tl g2
g a2 TAMT § 31 AT TaE A, I8
ff g9 § IO ST AT e 97 e
TZ THF FEUNOTHT 1 3@d gu off za

gta Fifegd IRTEFAT a7 96 A9eT &
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gfq SacTs Haaauiadr 7 AT |76
FIY T2 QT ST ThaT 2

At

FITIT TRTAT F qTead I Tl 7 8 Boreg
STANT & ToHTT ATITR(T ATHHT eh 3T
STAT | THY U ST 7Ed g0 SUTRT |
TATfReF, FTH, ¥FS, Ae g af gaL aF
ST ¥ [AEaTid a3a 9 316 J979E |
39 FUTAE

et T 1 % "OTaT & T 9T el
o ety e Td A1 qfesy 7w
TATAF ITANT Agl T STaT & ST Aqfre
FEATAT g T ST AT AT Heh AT TT
ATRTT /TS S T2 ATAT H ZIA o 100
o7 T ATARTT TN START T od § =9
FOT 7 FT 9g AT STANT TIRT 5T
TE SITAT TAT THH & 93 AT g 3T 30 -
ITE T ATATAL T B STAT 3 |

319 ATTAE T F(ThToT

S AUferg &t THfd UE A Iad g
Tl BT F AT Irg AR Af0ET ¥
qTT ST FHAT B

21 sraferg & i e Fforar 8

(1) T 3 srafare

(2) Sfrar FrfereaT srafars

(3) =T srufers

TG 319 qfary

X, glEdl, FAFETAF TASET e |
e TRaT FATdT % FTEOT Ieq g AT

AT AT 3E AATAY FgATdT ¢
SETELU -0 AT, FEISA T 6 [Sod,

FIF, TATRCH i aidel ScATG|agl Heofl
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AUSHT | HestiAT & fegoeh, dSr Tl
TSI AT ATTs, ATTAT o T H IAH 21 2l
St frfereaT srafere
frfeheaT Sear S8 seaare, 6T g,
FAlAS, TS, sa€ o, 99 F=iher
TAT IS |7, TATR & Fhad are
el sufore sia ffecar smfore
FEAM & TS HAMF Bd & qq: TAH
e o d 9T+ 2 |

ArelRE srafers

afo=r s abhamsr & a5t 9mem F
I AT IO AT T OITAH H W
SAITAL FTYTIOT THT F TAT TATEL0T I
TAHRT HIs TAAT FIAFTE TATT ARG
TEATl ¥ AURHFHT ATAT FgATT §
g 2 29 ouide [EH giaans
THTIAT 1 IATEAAT T HATAAT L@l & ST
TIE 9T IHERE T9F TTAd 8
TREHFEHT AT FgeATd & |

qaeT

FAATT H GT T8 AGLIHL 0l aofg & AT
H T 99T UF a5 9HEdT & ®F §
THE AT Bl AL K A UTH FAL KT
TETE THGT &A1 AH aTd gl T2 21 Tl
AT fo aiafed aedt ST @i 8 | <0 §
gfated sfead 1 @& 60 geY Wieh
FAL T Bf W@l © | M- § FAT TH
T wHE ®, AR AT TR,
TS, T, AT AT TAT(eed Fal
g1 | ST & =8 a9F T qaeare o
T FSTEH Ted: WRed Hial i Gaed]
21T FAL o (\A9erd & forg 3t=ra AT
F[AEAT Agl Bl % HILIT I ST AT
TATALT o ToIT =T @A Icq+ g 14T 8l
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qTHTIA: I8 <@ 4T ¢ T S-F=¢ &l -
FTAT AL & STAT HL AL /AT SA1aT1 2 39

TTohaT | ST 3T TR STH T
AT 81 A= oY UEereed & JisEit
o ST &1 AT stfers amr & g
FRTAT & O 9T T FTEH HET AT ) 5-

[N
Hlshe

delitnld, SEESUIR fa%d q

TAFSIEE  SASTT 3T SMe-47 U<
UTIHe g1 ToATees®  Faer ATerdl i
HTEeST GeIT &l 39 FL adT g, TadT af
Tel Afedl # off Tt asg & qT@E 1T
FET UEAT § ST Ul % Fud g "
Hegferat & /9 9% 21 Srav 2, aAT ot
Tel T2 o ¢T IT TST wATiees &l Fferat &7
G AETT TLeA Al AT FET q1eT8 | A/
2 T g Taw Al wEr Saar ua
7o Treey § o geofoo e 3w e
TRUTTHEaET /&7 genstial | 437 6 gl
T ¢ SeE @1 S uF =@ aEar |
gaTEa 31 el g e arferdEe
ENSRAEUERTARA

EGILRI

gl H IS I ATAT FHa LT ATU(T TATEST
T AT o [T U TS1 AT a7 gal
gl T F REaararE T« | | ,gar
T g A Fud w @T g Sew agl
e 3 AT J9a AT Sa Sqer o
e THIY FSATRAT 570 of Tl gl AMa |
T ICTT gI ATSAT S HTIAT STE JATAT,
2T, TAT 3T 96 TR1 T E g1 UF Ao
% AT 2030 T ATLT T et sArarar
oEdt ST H Tg et gh asit 7 2 W@ 3

AELHLI | AT, HA-STA FAA, gl
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FAL 6 (MU, G -IGT TIAT T
a9, A UF TA-IGUU, HIEAS(HH
TREEA S o7 FHEY qge d TEHIT
®T F Tl gl TAEC & qHEATSA H T
AfeRaT #T Iear qgdl & AFIE
o % wrw g2 &, Sas aRomeeas
qH 3T STA-HATET FT TATeH g gral
gl FT AW, TH e T TA-GEAT AT TRl
9 9t g B # @ oAt s
AEaqu B ToEET "qeremE #A A
AASTFRAT g1 AT: Tg AT~ ATATF g Toh
AT & gl TITa il TEA A AT
T THSAT T 3T ITeh AT qT1eT T
TgAT T ST AT A a-TAATar et
S Y I FEATRT UF FaH 3T ST
qF |

FAfAT Yoy

Tl | AIfAY gaEA Fe T |
ST qhdT

(1) HIgo

(2) fAeaTor

(3) TT:TH

WT

I AT o FEqor it g7 a7edT =4
AT T TAGU g FAMh AT A(<h
Tt F8 T T 319 ATAL IcTH HLal
S THHRT GUG I ATAT o GIT (R AT STl
g AT T GULT e F FF @A H &l

T o T3 - 73 e By
CRITEACE )

AN JUNEr F7 T g7 smar g e
TT HTAT & g1 ST g 37T I8 AT &
HIE T AT 2|

e e
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TH SIS A AT H & d1 oI Srar g
T IHRTT ATSAT GTT Svg @I [or 3T ST
g

T Fegt

MET o ATEL TATATAL Frx IATH ST &
ST Tl G SATTAL FT HUAF FhaT STar
g T Tvg Aeameor &9 o= o ST T
T StaT 2

IEESIER]

3 ATTAT FT AT FEA o TEATA SR
fFeaTeor fRaT STar 8 swTea: e
Gl TN | g1 (6T STaT § e aaam
H e ST &vedy dvefhed g | I8
T THTT &7 519 AGIAT FT JfaF ITATT
g

HER TR

qEH 0T U Auer fafe g e s
TS T TgA UTHA 1 T ST =T
Ig qATIHTE AT ITATT JourTrerat &
FAT-FAT IO ITATX F €T | FIOQ@
AEHH0T I qare & qm, 9, A9
AT T § gfafdd wed gl TEH TR 1
3 e ux R SmaT 81 ' e T
FREAT FRT ST a2 FH/ 9% AT FT
T STAT 81 ST I a3 S 3%
Ty sroforg & fMoem % forw B srar
gl TH GALATh FAL SH-SfaF STafre
e & forw s =R veEfa & = H
AT UTH g1 TET 950 & 3Ed &
FTCOT STEIFOT Ay Aue i u=F
frameTeTs et 2

TEHTRTOT SITITT STF au7 | SATaT J=ierd
2 | I T w1 Oy it Tewa Ty 2
S = giermet it defhe F Rraw &

Vol. 4, No. 8,

Issue: August, 2017

Tel gl AT | Fo(l AT FoAT Fa< |
HIe T 92 3IT GATAT FT Fgl I7aT 2l
ST W AET AT AT H AATAT SFAeATHRT
T, T faselt Sw #@d 2l
wefr § A
AEHHIT 2 6 AT IR § G&H TGAqRT
& A § f=Har whe & T2 g Few Har
Fg AgFH HATT FFTAT UL A(ed
g Sa-sre ST aeieEer 3 ¥ g
fAsfaa g1 aar g, o Sawr Sega
AT & & 9¥ G qaiaotia aioms
2T T 2

AL

= ot 7 efore Fr g - wer o

T forar srar g o 39 st 7 ey e
STTAT g I fafer o=t #1 g agd |1

STE H ITFNT oA STt &l

dTq AT

= fafey & sufosr & wifesE &
gquftafa ¥ S@mEm Sar g 1 =TEw
Sqaqefid T JAT FARHA H ITAN
STt o forar foraT Sirar 8 == gk 7 o
AATAL FT AFAT FH Frar & T &l
fAuf=ra sifaw Icome f ym A g |

T ST

T AT | GATLAT I AT et A o7
T =St T e T a=Hr & T & S
STaT 8, et o grar g, T e =
AR FT T AR 9gd A d4% g,
SEe srafarg aaref 1 Eaa | gidl
gl FgT " T ST qd1 g, T I
TRH FRAT SITaT §, AT AAIAY HT s
AT fosrelt § gRafdd #r o1 Tt gl

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



Van Sangyan (ISSN 2395 - 468X)

RS (10 & 70 T TS Z901E 2l 38
g, 3T 1= gfery fiF forw 2
%@:WUT

THATT AFAT [AHH & [T i TT AT
TISITAT AT TETAT T T[A: TANT Lo AT
HIHT g, SIE &l @Il 9T & q1 Teg, ShgT
FaT STaT 8, 3 " i | grear
ST g, T FgT AT Seg 78 a&qo
AT 8, T Twqel | O Ty AT o ',
A= AT S 998 & T84 o0
aqfdq F=afadl T §Ug dtgdl &
HTEAW | AT FRAT ST @Rt g, AT ier
e sroforg gmersti & et ST 9har g
AT % o A A g
SRl # TegHIEIE 9 % e, TEm
TS Y U EI & fSod, i, Fi i
JIqe, T & [Sad, AEA TEFHT AT
T 9T 2

i E e T o B 1 1 P 1 A B | £
f.UH. 3@ O TgAE we A [AEhd
2T 8| BTATR T8 ATHAd: UHT Al (U
STd I F&qU aTHTAq: et T ade &
YT & ST BT & T Trg T FE
F AT TG TIT LA H FAET gl gl

Sfed IRl STH FFEL ST Toaela

o

SUHLITT T TR AT HIST §, FAMh

Trg AT FHIAT TEAT & 3T ST (AL
AT I=AT 2

ﬁﬁ?g?r:QﬁWT

UF AiHT @18 F X TTHidas Tairg
TETY ST S99 | Ja99 | G ieed g o9
qre AT GO, FET g TS ST HRIS

IOTed, Iah0 JAaF @rE T gr=Ed

TERATT T START FT TaTd qFI e
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TaTd ferafed #ve Aaa T har ST
THRdT g | IR FrEfes 9 T &
A 0T ik Ieg Il 919 T G148
T & 23T AT & ST AT BT AT I
F AT g TEE AT P OTH AEHRAT ST
AIAT TE S HraT [awadr § 39 ST
Fh faHa a9 ST GEdr g AdierE
Taved H S{{a® THHRLOT HT ST FIAH
T & AT WTHida ThaT il T il
FETET A MF =T FAT grar 8l

GTE a1 AT qr= (i et sfiT il &
TS THIT g Torenl THe STteadr,aed 74
GIE & A § o, T WiAa sfreties
T & 9% A 9Ed d% 3@ A(AE
Sfa® ST Sitad fewed uifas ar
FeItae & =7 § fa9feq a8+ g grerfs
T IET & UH HET aiewr ff 7i9E ¢ |
GTE a9 & WIgIH | J(AL T HT
U IS0 § ZILal, FATST T TNTH gl
HY & ST AL DI SE THS T & AT
ST 9TE % THS AT Fad H AT
STTAT g 37 SEhT @TE aTs STl & |

AT JATEA JAT A 6 Sshar i
AT & avg & AFFE UF e
9T F UA AISA & &7 H 9T gl gl
srfaq X forea & =t o [+ 2

3 U I HETEA T

Sfaw F=

THE AT Tos(t & FHAL, IAE & FaL
S- g9 T gY giEt, |9, AT, e,
ST g@ 9 dmT R, AU F e,
AR JIE, =97 @Ud A6, 99
T, FAl & e, A9, FwA F U,
SYART T g5 =TT U=iT, AT & g,
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T F gl AT, €2, THST, AATH, AT
arrgferd gl TSR & THaT SUgT g0
TeaT § FoRAT SITAT 8 99T 39 319 U a<
AT TaeT g § of ST Iorq &
T ST 21

FStfas F=w

TEH AT FHEIST, AT, TATReF FaT o
&M, AT FAT, FA, °Tq T4, @E,

A (FF F TATREF), FAST, T,
fOga aw, soFer=® gard, M=I/EEl=T,
T FAL, AT F FIEHTEE TETH, FaAT,
92T, Fod, =T €, S AT gl T
I AT et # Rt Srar g F ye e
g § UH|FAT T Aer FoRar srar 2|
QAT

gl ¥ IO Bl @ e Sfew T
ISt F=40 T T 7 Aaed F oo
THTS &7 T FF T AqTT AT il ATl
2| e forw 3vg sImres R ST, forer
A AT ATT E AT Ivg AUA ATAE T
Hifers e W sEva FTET S
Tq TTHRT 7 TZ TATH ATIF T THA gl
T Bl

9 fRem ¥ sifasdre agd & aueA
TITE FY @1 g (B 1) 9T aqa9= ¥ 78t
T FA AGE g HALA ¢ (ATIerHT 1) ST
T TaTore uarAT F MeEaTeor & w1 A AT
FUET g s F100r a8 297 F AY S
TR HTTFRG |

qrferat 1: sifasrqR # Frdefier 3t U a3 §aTee ToaT Fwal 7 IRgsT

YT FT AT/

H&IT (TH.TA.3AL.TH.)

QAT 5 £

gfed T

EEIUE RIS

T TIT
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TIAT I TUE
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New vista in forest management

S. Suresh Ramanan
College of Forestry,
Kerala Agricultural University, Kerala

Management’ literally means dealing with
or controlling. From time management to
stress management, this word had become
a household word in India. Similarly,
forest management has always been a
crucial as well as animportant aspect in
forestry. Many foresters had contributed
for this branch of forestry. Starting from
the stand management operations such as
thinning, pruning etc. to final felling all are
part of forest management plan. However,
a prudent silviculturist or a forester should
carefully deploy all these operations in a
sequential manner and in a perfect timing
to meet the stand management objectives.
It is not a simple task to plan and assign all
these activities in a timely manner. To
surprise research on forest management in
India especially on production forestry has
reduced to agreater extent. Since the
implementation national forest policy,
1988 and Forest Conservation Act, 1980,
our natural forest has not been disturbed or
ventured.

With increasing in the forest area from
year to year which is currently 21.34 %
(70.17 million ha) of the total geographical
area of the country (FSI, 2015). It is
absolutely a good notion in achieving the
33% forest cover. However, the increasing
demographic pressure on the land stress
needs for alternative management.
Globally countries do have changed their
ways and means in themanagement
offorest. For instance, a book on National
Forest Inventories: Contributions to Forest
Biodiversity Assessments does state about
the various ways of forest management in
different parts of the world (Chiriciet al.,

2011). Without much focusing on the
content, let me hit on the objective. It is
well known that the remote sensing and
geographic information system in form of
optical remote sensing, thermal remote
sensing, LIDAR, Microwave remote
sensing etc. has revolutionized the
managerial aspect of Indian forests. The
biennial forest survey reports or the real
time forest fire monitoring system in India
are some of the daring results that were
achieved because of the adoption of new
technology (Jhaet al., 2016).

Evidently, it seems that everything is in
order but it is not so. The above works are
purely an output of research phase that has
implemented. There is alot of father steps
to go. Every forester in the country should
have some fundamental knowledge of
these developments for better
management. Fortunately, the
developments in the field of forest
management have not stopped with this.
The complicated questions on resource
allotment, wildlife habitat management are
answered with some mathematical and
computer tools. The concept of linear
programming can be the apt solution in
achieving the sustainability in production.
Eventhough this concept is 70 years old it
has not reached our Forester and
departmental forest management plan,
apart from few research papers (Varmaet
al., 2000). The intention is of this article is
to show the Vista rather detailing it. The
concept of growth and yield modelling has
developed to theunprecedented
imagination but in thelndiancontext, only
research institute like HFRI, IFGTB, TFRI
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are utilizing it and it has not reached the
academia and policy makers.

Further, the advancement in linear
programming has extended to mixed
integer programming, goal programming.
Binary search method, heuristic methods
are deployed in forest management in
developed countries. To our astonishment,
there are forest management software’s
such as Spectrum, Habplan, Magis,
Tigermoth and much more which are
nothing but a mere extension of the
concept with few computer coding. Hence
this thing will not be challenging arena
only if we foresters are read embrace the
advancement. Forest departments are still
struggling to incorporate the latest tools in
our policy decision which depend on many
factors. Still, foresters of India should not
remain idle. At each step and move let us
be towards the pinnacle of development.
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Chhattisgarh state is well known for the
largest forest area and tribal population in
India. The tribal have a very close linkage
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with their forest habitat and familiar with a
number of biological species. There are 27
communities of primitive tribes mostly
confined in and around the Achankamar-
Amarkantak Biosphere Reserve. These
aborigine  people  have  developed
pharmacopoeia using flora and fauna and
recognized a variety of mushroom as a
food and medicine. The forests of
Achankamar-Amarkantak Biosphere
Reserve creates a most congenial
atmosphere for occurrence several micro,
macro flora and fauna, having

Russula emetic

a numbers of edible and medicinal
mushrooms which have parental of
providing alternatives for food and
medicine. Since Achankamar-Amarkantak
Biosphere Reserve is rich in vascular
plants particularly tree species, therefore
mushroom has become major component
of the forest ecosystem and have important
contributions to ecosystem functioning.
During the systematic approach, to
catalogue the indigenous mushrooms
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diversity in  Achankamar-Amarkantak
Biosphere Reserve, numbers of edible and

Termitomcyces heimii

medicinal mushroom species have been
recorded, which are more nutritious, with
better taste and safer without pesticide
residues. The common edible and
palatable mushrooms that are found in
Achankamar-Amarkantak Biosphere

Reserve are : Astrareous hygrometricus,
Russula emetica and Termitomcyces heimii
(Fig. 1). Tribal people collect these
mushrooms from sal forest areas for self
consumption and sale in local village,
town and cities to earn money. This
practice is mostly done during rainy
season of the year.
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Know your biodiversity
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Anser indicus

Anser indicus is commonly known as Bar-
Headed Goose or Indian Goose. It belongs
to order Anseriformes and family
Anatidae. The Goose is medium to large in
size, with striking black and white pattern
on its head and thus attains its common
name because of this pattern. Bills are
yellow in color and tip is black, cutting
edges nearly straight and indentations only
visible near front of bill. Two bars seen on
head and neck and the above portion are
ash-grey in color. They have grey bodies,
with orange legs. They weigh between 2 to
3 Kg with wing span between 140 and 160
cm, and are between 68 and 78 cm in
length. Sexes are almost looking alike and
they are endothermic. Bar-headed geese
have a basal metabolic rate of 756 cubic
centimeters of oxygen per hour.

These birds usually breed in Central Asia
have a breeding range that stretches from
Mongolia in southern region through
Russia and Western China to Tibet and as
far west as Kyrgyzstan and then arrive in
India and Bangladesh towards end of
October and leaves in  March.

Approximately 25% of the global
population of bar-headed geese migrates in
winter on the southern Tibetan-Qinghai
Plateau. These geese can be found from
lower to higher elevation of 4,000 to 6,000
meters above sea level. They are habitants
of mountain grasslands or savanna and
tend to use freshwater rivers, marshes,
lakes, ponds and streams that are around
elevations. In Himachal Pradesh these bar-
headed goose is reported in massive
numbers in wetland areas of Pong Dam,
Kangra, with reaching more than 10,000 in
winters.

These are seasonal breeders and exhibit a
monogamous mating system, where males
pair with one single female for several
years. But, sometimes when population is
biased towards females a polygynous
system is also prevalent among these geese
and they adopt for a monogamous pairing
may be joined by multiple secondary
females. These secondary females also
breed with the male of the pair. Because
they breed in large colonies, females
defend their nests from socially lower
females that may be wusing brood
parasitism to increase the likely hood of
their offspring's survival.

Bar-headed geese typically breed annually
during the spring season. They typically
lay 3 to 8 eggs on an average. After 28 to
30 days the goslings hatch. They then
fledge by 55 to 60 days, and reach sexual
maturity at 3 years of age. They have a life
span of approximately 20 years. They lay
their eggs in ground nests at high
elevations in the highland marshes and
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lakes. These geese use bi-parental care
when raising young and are more alert and
defensive when in the presence of their
goslings. This species like typical to most
in the order Anseriformes is that they are a
social species migrating in family groups
or large colonies. They are very motile
migrating twice a year over the Himalaya
Mountains to and from their breeding
grounds on the Tibetan-Qinghai Plateau.
They migrate in "V"-formations or
variations of it. They use vocal
communications and visual cues to
maintain their spacing while flying in
these formations. This also assists them in
staying in closely related family groups as
they move from traditional feeding and
breeding areas. They can also see in the
ultraviolet spectrum of light.

Bar-headed geese are herbivores and
generally feed on the highland grasses
surrounding their lakes and streams where
they nest. These can be found eating on
agricultural crops such as corn, wheat,
barley, leaves, roots and tubers, seeds,
grains and rice. In case of non availability
of herbaceous food they prefer fish and
insects.

Unfortunately, there are many predators
that have eyes on these bar-headed geese,
from the air the bar-headed geese are prey
for sea eagles, golden eagles crows and
raven. On the ground the geese are preyed
upon byred foxes. Some of the
adaptations the geese have developed are
the ability to survive at high altitudes. This
limits the amount of ground predators that
can reach them. They can survive at high
altitudes because they have a higher
density of capillaries that are spaced closer
together this allows them to deliver more
oxygen to their muscles, in particular their
flight muscles adaptation is that these
geese tend to live in large colonies or

smaller family groups which enhance
predator detection.

These birds are also carriers of the H5N1
virus and are capable of passing the virus
to humans and other animals as well. Bar-
headed geese were one of the first species
to show signs of the H5N1 (Bird Flu)
virus. In addition to carrying the virus the
geese are also pests to the local villagers.
Since they feed on the wheat, rice, and
other crops around their roosting areas,
they can cause damage to farm fields. In
advantage they assist in the dispersal of
grass seeds they eat throughout the
year. These geese plays important role in
ecotourism especially in wetland areas
during their migrations.

Bar-headed geese are listed on the IUCN
Red List as Least Concerned. The reason
that this species is yet under Least Concern
is that this species has an extremely large
range, and hence does not approach the
thresholds for Vulnerable under the range
size criterion. Despite the fact that the
population tend appears to be decreasing
due to disturbance in their habitat,
predation, hunting and pleasures of
humans and there is need to look after for
these bar-headed geese as they are
migratory birds and due to excessive
human interference they can be come
under threatened category.

Mimusops elengi
£ 4

Mimusops elengi is commonly known as
Bullet-Wood Tree, Brazilian Milk tree,
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Spanish Cherry and Tanjong tree. It
belongs to Order Ericales and Family
Sapotaceae. It is considered as a sacred
plant among Hindus and has obtained
important place in religious texts and in
ancient Sanskrit Literature. The plant has
made important contribution in the field of
science since ancient times due to its large
number of medicinal properties.

Brazilian Milk Tree occurs naturally from
India to Myanmar and the Malay
Peninsula and also in some Pacific islands.
In India it is found in Northwestern
Himalayas, Eastern Ghats, Western Ghats,
Indo-Gangetic plains and Outlying Islands.
It is commonly seen in the hotter parts of
India and commonly planted in public and
private gardens and in courtyards of
temples. In Himachal Pradesh the plant
was reported in the courtyard of famous
Jawalmukhi temple present in Kangra
District.

It is a very large ornamental glabrous tree
which can attain heights up to 12-18 m,
with compact leafy crown with short and
erect trunk. Bark can be smooth or rough,
dark-grey in color. Stems are cylindrical in
shape. Leaves alternate, broadly ovate or
elliptic, entire or slightly wavy, shining.
These leaves usually crowded at the end of
branchlets. Flowers are star shaped, white
or creamish white in color, and have
fragrance. Corolla is longer than the calyx.
Petals or lobes are 16-24 in number. The
inner series consists of 8 petals and outer
lobes are 16 in number. Stamens are 8 in
number, opposite to the inner series of the
petals. Its filament is short and glabrous.
Ovary is silky-pubescent; style is grooved
and slightly longer than corolla. Fruit is a
berry, 2.5-4 c¢cm long, ovoid, yellow or
orange in color when young and reddish
brown in color when ripe. Seeds are
solitary or 2 in number, ovoid,
compressed, brown and shining. Flowering

and fruiting is seen in the months of
January to February.

The every part of Brazilian Milk Tree has
several economic and ethno-botanical
uses. Its roots are sweet or sour in taste,
diuretic and good for gonorrhea. As a
gargle roots cures relaxation of gums.
Leaves are important for local villagers as
it is lopped for fodder. Bark of the tree is
astringent, tonic increases fertility in
women. It is also useful in fever, diarrhea
and dysentery. Decoction of bark is useful
for gargle. Flowers are sweet in taste,
cures diseases of blood, biliousness, liver
complains, diseases of nose, headache etc.
Smoke of these flowers is good for
asthma. Flowers also yield essential oils,
which is used in perfumes and as a
stimulant. Dried flowers are antibacterial,
used for stuffing pillows and its powder is
used as brain tonic. Unripe fruit is used as
a masticatory to fix loose teeth whereas;
ripe fruits are edible, also used as
preservers in pickles. Seeds paste in ghee
is useful to remove constipation. Wood is
used for building purpose, furniture,
agricultural implements, bridges, boats,
walking sticks etc. Not only are these
betulinic acids isolated from the bark
proved to be anti-HIV constituent.
Unfortunately Mimusops elengi has not yet
been assessed for the IUCN Red list and
its population seems stable but several
anthropogenic activities are affecting its
natural population. The population of
theses plant species should be promoted
because Mimusops elengi is multipurpose
tree with great social relevance. Hence
well organized sustainable management
and awareness among the people about its
socio-economic & ecological benefits is
the urgent need to conserve or restore this
plant species.
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