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Non wood forest pridUdERse goods of biologicaleoiveid from forests, wooded
lands and trees outside forests.The modern scope of forestry is being re
expanded, reflecting the fact of the impomamveoddhestnyroducts which h
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spices, edible oils, medicinalpbyteactsemicals, arermhemicals, decorative
atticles, horbenes, pelts, plumes, hides and skins. Thesgyerdwetsavariety -

of sourcgdants (palms, grémseés, shrubs, trees) and animals (insects, birds, reptiles,

larganimals). Different parts of a plant or anidedlftetenypoducts, simultaneously andy/or at different times.

have

Non wood forest products exhibit considerabtaruas@atiBomre are consumed immediatelyfantéarvest (e.g.
fodder, wild meat) or after primary proeddsgfesgiboo products). Some others go thratigival series
stream processing or refinements to mespabéicatckedr standards, adding value toatbegtbducan//

as for example pleyternicals, food adalitivdgvouring.gé tanmber of NWFP appears a®fingredignts
medicines, perfumes, suntans lotionsmoails paksth, hair butter, breakfast cereals, golirtzslonpaints,
inhibitors, insecticides, fungicides, atiiéeshost of

As plants anatalaishow regional and sub regioveriaimhocaik to differences in habitats conalitions, so the
and utility of the NWFP varies. Thus the NipeRanbicha specific locality are usualiymastrictespite of

this, meever, the range of activitieto rélefegproduction, management, processing dmghimaréetpgxs
requiring adequate technologgfrasppottire, research facilities and skilled teahpology: direently in use

in the areANWFP varies bevweties, ranging from crude to appropriate and sophisticated.
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biosphere resgpvély vt Y+, (in Hindind Biodiversi§anlssurea coshdbsilopogon viridis
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Role of forestproducts in sustaining food security

Moses Fayiah and Williams M. Kpama
Department of Forestry
School of Natural Resources Management
Njala University, Sierra Leone.
Email: moses.fayiah@yahoo.co.ukfayiah@njala.edu.sl

Abstract

The purpose of this study was to
investigate the role forest products are
playing in sustaining food security in
Sierra LeoneThe study was conducted in
Nongowa Chiefdom Kenema District
Eastern Sierra Leone. The data collection
strategy use in the survey includes
structural questionnaire, oral interview
desk research and observations.  Forty
respondents were randomly selecteahfr
the four villages within the study area and
they were Komendeh, Tissor, Bowebu and
Combama respectively. The research
results revealed that respondents within
age range of 25 to 35 years were actively
engaged in forest products collection with
70% of trem being farmers. Over 70% of
the respondents had no formal education
therefore their only source of livelihood
was through forest products and
subsistence farming. According to the
findings majority of the respondents
depend on forest products such asesor
fruit and nut, bush yam, bush meat, honey,
snail, mushroom fish etc to support basic
livelihood especially during the raining

season when food shortage is experienced.

The result further revealed that the forest
does not only support food security but
does provide cash income through the sale
of various products from the forest. This
research concluded that forest product is
contributing greatly to food security in the
Eastern part of Sierra Leone.

Key words: Forest, forest products, food
security livelihood and fruits

Introduction

Food security has been defined by the
committee on World Food Security as
economic and physical access to food by
all people at all time (FAO, 1983).
Embodied in the concept is the recognition

t hat peopl e dsumed lood i
may be dependent on their own production
as well as on their ability to purchase food,
and that sufficiency, stability and
continuity of supply are necessary to
achieve food security. The definition also
implies that food security entails meefin
food requirements not only for current
population but also future
generations.Trees and forests contribute to
improving the wellbeing of local
populations by providing a wealth of food,
flavorings, medicines and beverages. In
fact, it can be said thatearly every tree,
shrub or grass species is used in one way
or another for food and nutrition. Plants
provide food either directly in the form of
fruits, seeds and other edible parts or
indirectly by providing products that
facilitate consumption of otherfoods
(FAO, 2000).

In Africa, all species of wild animals, from
insect to reptiles and from rodent to large
mammals, are used as a food resource. The
meat of wild animals that are hunted or
collected for food is referred to by the
We s t African etagrom
di fferentiate it
to animals hunted for sport or trophy. In
addition to being a highly preferred food
item in many areas of Africa, wild animal

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India 1
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foods lifesaving reserves in times of food
shortage and hunger. The importanof
caterpillars, beetles and termites as key
sources off food in times of famine is
particularly ~ well  documented  for
communities in the central African sub
region (FAO, 1997). Bush meat is an
important source of animal protein in both
rural and urban h@eholdin Sierra Leone
Forests and the benefits they provide in the
form of food, incomes and watershed
protection have an important and often
critical role in enabling people around the
world to secure a stable and adequate food
supply. Forests are impant to the food
security drive because they are one of the
most accessible productive resources
available free of charge. Foods from
forests and other tree systems in Africa
constitute an important component of
household food supply. They include a
wide variety of plant and animal products
found in markets in both rural and urban
areas. In many villages and small towns,
the contribution of forests and trees to food
supply is essential for food security, as
they provide a number of important dietary
elemens that the normal agricultural
produce does not provide adequately
(FAO, 2000).

FAO (1998), in examining the contribution
of forests to food and sustainable
' iveli hoods, defines
resources that can produce forest products.
These carromprise wood land, scrubland,
bush fallow and farm bush, and trees on
far m, as
focuses not on tenure or tree cover as the
basis for defining on forest, but on the
potential for producing food products.
Moreover, the camibution of forests is
measured not only by the products they
provide, but also by the neangible

services they offer. Nonetheless, the

general contribution of forest to livelihood
outcomes can be identified. Tropical
forests are located in the areashs world
with the highest concentration of food
insecurity. They are home to
approximately 300 million people who
depend on shifting cultivation, hunting and
gathering to survive (FAO, 1996), many
are at risk of not consuming enough food
to meet their déy energy requirement on a
chronic, transitory or seasonal basis. In
addition to this forest inhabitant, millions
of people living adjacent to forest areas
depend on forest for some aspect of their
food security. One issue that is assuming
increasing in  ignificance is the
contribution of forests to food security
through root tubers. Forest has a large and
essential contribution to play in improving
present and future food security. A number
of forests perennial are not food of choice
in good terms but aldesaving reserves in
terms of food shortage which are eaten
during the rainy season. Forest products
help to improve both the physical and
mental wellbeing of rural people in terms
of food, employment and medicine
(Kajembe, 1995).

Wildlife is importantto food security not
only through its direct contribution as a
food resources, but also through its
influences on access to food through
enipmymerg fargl inBdme genaratidn,uits e
influence on the physical, spiritual and
cultural weltbeing of people and it
postive and negative influence on food

wel |l 6 asdébr emddiecon capabilides. One third of the

population in Africa is chronically
undernourished, and rural population in
many areas is compelled by socio
economic stresses to use all the natural
resources available. Thuanimal species
that were not normally exploited for food
were eaten only by children as snacks are

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India 2
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now important items in the family diet and
/or trade. Subsistence hunting account for
more than 90% of the bush meat supply on
the African continent (FAO, B¥).The use

of wildlife as food resources is
controversial because at current levels of
exploitation it is considered unsustainable.
The potential of mushrooms in African
forests and other landscapes is largely
untapped. The combination of warm
weather andir moisture over long periods
provides excellent condition for the
production of mushrooms. Several
varieties grow on decaying roots dead
wood, termite mounds or directly on
cultivated land (FAO, 1986).

The meats of wildlife, thesoal | ed 0
me a t sO an important complement to
household food supply and nutrition in
Africa. In addition to hunting by adults,
the capture and direct consumption of
small wild animals by children of small
rodents, reptiles and fdwcontributed an
average of 409 of proteinper person per

mont h to chil drenos
Sournia and Wangari, 1987) enough to
meet about a half to one third of the daily
protein requirement of a seven to ten year
old child (WHO, 1985). Hunting still
provides a sizeable part of meat
consumpin for many societies, but also
cash income that contributes to food
security, (FAO, 1997).

There is a wealth of wild fruits and flowers
that have great potential for local use as
well as commercial development. Many
fruits are produced in West African agr
forestry parklands and fallows. Some
nutritious examples with potential for
further development include fruitsf the
Pamarindh tree  {[Tamarindusindicus
whose use is already highly developed in
Asia (Thailand in particular); the pods of
the locust beantree @Parkiabiglobosa,
highly rich in vitamins and present in
many preparations and recipes; the drupes
(oneseeded fruits) of Spondiamombin
and the fruit oDetariumspp(FAO, 2000).

Table 1: Trees species with great food and meznal potentials in Africa

NO | SPECIES NAME USE

1 | AgaricuCompestris Food and medicine
2 | AgaricusSilvaticus Food

3 | ArmillariaMellea Food

4 CalocybeGambosa Food and medicine
5 ConthorellusCibarius Food

6 LactariusDeliciosus Food

7 LepistaNuda Foodand medicine
8 LepistaPersonata Food

9 Microlepiota excoriate Food

10 | Microlepiotaprocera Food

11 | Pleurotuseryngii Food

12 | Suillus granulates Food and medicine
13 | Suilluslueus Medicinal

14 | Dictyophoraindusiata Food

15 | Fflammulianavelutipes Foodand medicine

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India 3
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16 | Ganadermalucidum Food
17 | Hericiumerindum Food
18 | Lactariusathahatsu Food and medicine
19 | Lactariusdeliciosus Food
20 | Cyttarraespinosea Medicinal

Source: modified from Armenia managuylan (2002)

Minor forest products like medicinal plant,
species gums, latex, bamboo cane, rope,
raffia, rattan, honey, nuts, mushroom,
resins and essential ailere recognized to
contribute greatly tdood secutly (FAO,
2003). According to Falconer (1900
forest dwdling household in India have
always benefited a great deal from
AMi noro forest
oils, spices, medicinal drugs, food with
export potential, such as bamboo shoots,
mushrooms, edible fungi, snails, tons,
dyes, fibers, grasses, furnitudgasket and
paper which are sources of foreign
exchange for urban and rural people in
India. Minor forest product may also
provide raw materials for smadkale
cottage industries and these are important
to local economics and food supply
(Hamilton and kgs, 1982). Some minor
forest products use from tropical forests as
raw materials include honey, rattan,
bamboo, rope and raffia (Hamilton and

kings, 1982). In Africa, minor forest
products are located in sparse remote rural
areas in which they have greatential to
contribute to food, income and
employment facilities where it is most
needed (Kajembe, 1995). In 2008,
Argentina, China, Tuckey, Ukraine and
USA were the top five producing countries

pr o d uof lhosey. Bha wdrld peoduction vfrhengy

increased by 32% rém 20002008 to
reach 1,517,747 tons. In Koinadugu
District of Sierra Leone, Food and
Agriculture Organization of the United
Nations (FAO), identified honey as one of
the products that has potential to become
an income earner for farmers in the
Districtwomen package the honey into
seven kilo gram (7kg) plastic containers
and send to market places where buyers
from neighboring Guinea, cross the border
into Sierra Leone and buy at cheap prices

(Aidoo, 2011).

Table 2: Names of plants ad their parts use as food supplements in Africa

Plants parts Species name Use Country

Adansoniadigitara Medicinal Nigeria

Leaf Alstoniaboonei Medicinal Nigeria, Sierra Leone
Vitexdoniana Food and medicine | Nigeria
Anisophylalaurina Medicinal Nigeria, Sierra Leone
Parkiabiglobsa Food Nigeria

Fruits Spondiamonbin Medicinal Nigeria, Sierra Leone
Avingiagabnnensis Food Nigeria, Sierra Leone
Diliumginnensis Food Nigeria, Sierra Leone
Acaciasenegal Tannin Sudan, chard

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India
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Phycnanthusingolense Medicinal Nigeria
Exudates Phizophorarecemosa Tannin Cameroon
Prunusafrica Tannin Cameroon
Milicia excels Medicinal Nigeria, Sierra Leone
Spondiamonbin Medicinal Sierra Leone, Nigeria
Vitelaria parkia Cosmetic food Nigeria
Nuts Vitelaria paradoxum Cosmetic Nigeria
Kala acumunata Food Sierra Leone
Kola nitida Food Sierra Leone
Treculiaafricana Food Nigeria, Sierra Leone
Seed Pterocarpussamtalinoides| Food, medicine Nigeria, Sierra Leone
Lonchocarpusyanesccen| Dyes Sierra Leone
Extracts Pterocarpusosum Dyes Sierra Leone, Nigeria
Tuber Harpagophytunspp Medicinal Namibia, Botswana

Sources: modified from Omiyale and lkotun (2009)

Research methodology District. The predominant tribe in the
Study area study area is Merad with other ethnic
Kenema is a cosmopolitan citigat has in group such as Temne, Fah, Mandigo,

the past and still attracting international  Kissi, Kono etc.

investors and busineggeoplefrom other Sources of data collection and sampling

parts of the country from different cultural procedure

background The study was carried out in Therandom sampling method was adopted
Nongowa Chiefdom, Kenema District in  to select respondents in the four villages.
the Eastern Province of Sierra Leone The target groups were civil servant,
Nongowa Chiefdom lies between latitude elderly, women and youth. Based on a

7°n and longitude 1%y with maximum reconnaissance survey, 10 respondents
temperature between 22and 30.. The were selected from each village. In total 40
population of Nongowa Chiefdom is guestionnaires were administered. Another
179,888 (Statistic, 2004)The climate is relevant source of information was

seasonal with six month raining season observation, group discussion and desk
(May to October) and sixmonth dry review.

season November to AprillThe average Findings and analysis

rainfall for the entire Kenema District is Demographic featues of respondent

117,628 mm (FAO, 2005. Nongowa Results reveal that 37.5% of the
Chiefdom was originally covered with respondents were between the age brackets
tropical rainforest , ofb3s whitea27.69% weie hdtweentE8 r e n c e S
with the vegetation for lumbering, mining years respectivelyTable 3 The life

and agrialture have given way for the expectancy is in Sierra Leone ranges from
destruction of the forest to farm bush in 5560 therefore respondents within this

some part of the area. However, rainforest age group show high responsibility in

could still be found in patches along the communities.

Kambui hill and along river valley of the

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India 5
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Table 3: Distribution of respondent based on age group

Age range Villages

Komendeh| Tissor Camboweby Combema | Total %

Indiv % Indiv % | Indiv % | Indiv % | Indiv %
25 35 6 15/ 5 12.5| 2 5 |2 51|15 37.5
36-46 -- - |2 5 |4 10 |3 759 22.5
47-57 2 513 75|3 75| 3 75|11 27.5
5868 2 5 |- = | e - 2 5|4 10
69> - | - 1 25 | - - 1 2.5
Total 10 25| 10 25|10 25|10 25| 40 100

Source: field survey 2013

The table below reveals the occupation of
respondents ithe study area. Farming was
found to bethe major occupation in the

study area. Civil service and students

Table 4: Occupation of respondents

accounted for 7.5% each while trading
for  10%.

accounted

these villages

Subsistence
agriculture is the main farming type in

Occupation Villages

Komendeh| Tissor Camboweby Combema | Total %

Indi % | Indi % | Indiv % | Indi % | Indiv %
Farming 6 15 7 175 |6 15 9 225 |28 70
Trade | - 2 5|1 251 25 |4 10
Civil servant 2 5 1 2.5 3 7.5
Student 1 25 (2 5 [ ------ 3 7.5
Blacksmith 2 5 |- | e ] e 2 5
Total 10 25| 10 25|10 25|10 25| 40 100

Source: field survey 2013

The resultfrom table 5 beloweveals that

However, 12.5% had secondary school

77.5% of the respondents in the study area education, while 1% had primary
did not attend any form of school. education.
Table 5: Respondents education
Education Villages
Komendeh Tissor Camboweby Combema | Total %
Indiv % Indiv % | Indiv % | Indiv % | Indiv %
Tertiary | e | e | e e IEEEEEE e
Secondary 1 25|3 75 |1 2.5 - ------ 5 12.5
Primary 2 5| - |2 5 |2 54 10

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India
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None 7 17.5] 7 17.5 9 2238 20 31 77.5

Total 10 25 10 25|10 25| 10 25| 40 100

Source: field survey 2013
Fifty percent of the respondents in the Table 6.Having plenty children in rural
table below had family size betweer85 areas of Sierra Leone gives (greater

people while 20% had -4 dependents workforce advatage.

Table 6: Family size of respondents

Family size Villages

Komendeh| Tissor Camboweby Combema | Total %

Indiv. % | Indiv % | Indiv % | Indiv % | Indiv %
1---4 2 5|1 254 10| 1 258 20
5---8 6 15| 4 10| 3 797 17.5| 20 50
90 13 | e 5 12.5| 3 7.5 | -—-- == 8 20
14> 2 5| csm v | e 2 5 |4 10
Total 10 25| 10 25|10 25|10 25| 40 100

Source: field survey 2013

The research result reveals that 37.5% of meat 186. Honey, nushroom, insects and
respondents in the four villages depend on birds were other food supplements
bush yam and other rooted tubers for food collected from the forest for consumption.
especially during the raining season. Fruits  Fruits and bush meat were also collected
and nuts 17.5% was the second most on alarge scale respectivalgble 7.
collected food supplements alongside bush

Table 7: Food products collectedrom the forest for consumption

Food products Villages
Komendeh| Tissor Camboweby Combema| Total %
Indiv % | Indiv% | Indiv % | Indiv % | Indiv %
Bush yam & other tuber{ 5 125 3 75|3 754 10| 15 37.5
Fruits and nuts 3 75 |2 511 251 257 17.5
Mushroom | - - 1 25 |- e 1 25| 2 5
Honey 1 251 2.5[ ---- - 2 5/ 4 10
Bush meat 1 251 252 52 5/ 6 15
Snaill ] e 1 251 2.5 2 5
Insects and grasshoppe| ---- ----- 1 251 252 5
Birds and reptiles | ---- --—---- 1 251 25 25
Total 10 25/ 10 25| 10 25| 10 25| 40 100

Source: field survey 2013

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India 7
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table
Kola

According
37.5%,

8,

nitida

Mangiferaindica

17.5%

and

Anisophyllalaurina 12% were the trees

Table 8: Trees species with edibl&uits in the study area

respondents collected or gathered fruits
from mostly.These trees provide succulent
fruits that attract all ages.

Trees with edible parts Villages
Komendeh| Tissor Camboweby Combema| Total %
Indi % | Indi % | Indiv % | Indi % | Indiv %
Treculiaafricana - - |1 2.5| - - 2 513 7.5
Kala acumunata 1 251 2.5 ---mmmmm- 3 755 12.5
Kola nitida 2 5|2 511 25 |2 517 17.5
Anisophylalaurina 1 25|2 511 251 25 |5 12.5
Perenarieexcelsa | --- ---—----- 1 251 25| - - 12 5
Dialiumininess 1 2.5 ----- ——--- 1 25| ---- - |2 5
Mahogany spp | ---- --mmm | - - 1 25| - 1 2.5
Mangiferaindica 5 12.5 3 7.5 5 12.5 2 5 (15
375
Total 10 25| 10 25|10 25|10 25| 40
100

Source: field survey 2013

The study shows thatola nitida 37.5%
was the forest products collected mostly
for sale even among locals themselves.

Table 9: Mostly collected/harvested foresproducts for sale in study area

Honey and timber were also sold though in
smaller quantityrable 9.

Saleable forest produc Villages

Komendeh| Tissor Camboweby Combema | Total %

Indi % | Indi % | Indiv % | Indi % | Indiv %
Kola nitida 5 12.5| 3 75 |3 7.5 4 10| 15 375
Honey 3 75 |2 511 251 257 17.5
Fruits | = e 1 25| - e 1 252 5
Timber 1 251 2.5 - - 2 5 4 10
Poles 1 251 25 |2 52 56 15
Fuelwood | ---m- - 1 251 2.5 ---- - 12 5
Bush meat |- - — - |1 251 2512 5
Bushyam | - o 1 25 |1 25 - - |2 5
Total 10 25| 10 25|10 25| 10 25| 40 100

Source: field survey 2013
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Table 10 below reveals that 45% of the collecting forest products. Climbing and
respondents used all harvesting methods to shaking was also considdreas an
gather forest products whilenatural alternative to collecting fruits from certain
gathering 22.5% ofdrest products from trees.

the floor was the most common methafd

Table 10: Forest products harvesting methods

Harvesting methods Villages

Komendeh | Tissor | Camboweby Combema| Total %

Indi % | Indi % | Indiv %|Indi % | Indiv

%

Floor gathering 2 5(3 75|2 52 59 22.5
Felling | - —- |2 5|1 252 55 12.5
Climbing and shaking 4 1011 25| - - 3 7.5/ 8 20
Combination of all 4 10{4 10|7 1753 75|18 45
methods
Total 10 25 |10 25|10 25|10 25| 40 100

Source: field survey 2013

The result reveals that energy 27.5%, food income, medicinal and domestic utensil
security 22.5% and building materials  were other important areas supplemented
22.5% were the major livelihood by forest products.

dependence on forest resources. Cash

Table 11: Distribution of respondents based on forest dependence

Forest dependence Villages

Komendeh Tissor Camboweby Combema | Total %

Indiv % Indiv% Indiv % | Indiv % | Indiv %
Food 2 5|3 7.5 1 253 75|19 22.5
Building materials 2 5|3 7.5 2 5|2 519 22.5
Medicinal herbs 1 251 251 2.5 ---- -—-13 7.5
Energy 2 5/ 2 5|4 10| 3 7511 27.5
Cash income 2 5| - -mm-- 2 5|1 255 12.5
Domestic utensils 1 251 2.5) --- —- |1 253 7.5
Total 10 25| 10 25|10 25| 10 25| 40 100
Source: field survey 2013
Discussion local communities because they have
About 37.5% of the respondents were enough energy undertake any kind of task.
between the age ranges of25 asseen in Another labor force age range are those

(Table 3). This age range is the labor for in  whose ranging from 4757 and they are

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India 9
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characterized by family responsibility and
experience. This age group was very
instrumental in the collection of
information on this research based on their
experience, and responsibility. A greater
proportion of the respondents 77.5% were
farmers. In rural areas of Sierra Leone
getting a job is onein a million
opportunity therefore, locals have no
choice but to engaged in subsistence
agriculture which helps them full filled
their survival challenge. Another reason
why majority of the respondents living in
Nongowa Chiefdom were farmers was
attributed to high illiteracy 77.5% and
poverty level Table 4). About 10% of the

respondents were traders engage in diverse

trade in commodities ranging from
domestic items to forest products. Only
12% of the respondents had secondary
education though incomplete. olwever,
their l'ittl e educat.i
status nor capable of giving them a job.
The educational status, occupation and
family size have direct bearing with
poverty level in local communities. It has
been proven that educational civilization
foster rapid development in any
community around the world with the
inverse being reciprocal. Consequently,
large family sizes and high illiteracy in any
community bring retrogression and
poverty. Busy yam & other tubers 37.5%,
Bush meat and fruits are theood
resources collected from the forest for
consumption especially during the raining
season. The collection of bush yam and
fruits is mostly active during the raining
season as that is the hunger period in local
communities within Sierra Leone. Bush
meat and bush yam are active food
supplements during those periods. Honey,
mushrooms, snails, birds and reptiles as
well as insects all contribute greatly to the

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India

everyday diet in the study area. FAO
(1997) reported that wild animal food is a
life-saving reservein terms of food
shortage and hunger. It was also report that
caterpillars, beetles and termite as the
sources of food in term of famine is
particularly ~ well  documented  for
communities in the central Africa sub
region. FAO (2003) confirms that minor
forest products like nut and fruit were sold
to earn income, while bush yam were
recognized to contribute to food security
especially during food shortage (rainy
season) in remote areas of Sierra Leone.
Vantommeet al. (2004) explained that in
central Africa Republic, insect like dried
ambrosia caterpillarcontribute up to one
third of bush meat and fish declined. FAO
(1997), al so
hunting account for more than 90% of the
bush meat supply on the Africa continent.

n rSierdh depsenfdrest produ@snageegredat h e i r

supplements to food secwyribecause of
the diverse eating habit and the large
number of wild fruits and animals trapped
for consumption on a daily basis.
Mangiferaindica Kola nitida, Kola
acumunataand Anisophyllalaurina fruits

are among the trees whose fruits are
cherished and esumed by all tribal and
local people. In addition to those trees
species there are many more trees with
edible fruits in the study area. Some fruits
produce fruits throughout the year while
others are seasonal likdangiferaindica
Kajembe, (1995) said #b in part of
Africa, diet based on staple grains depend
large on sources made from trees products
to provide this nutrient which is essential
to prevent nutritional blindness.

Kajembe (1995) also concludes that in
Africa today, one issue that is assuming
increasing in significance in West Africa
to be precise is the contribution of forest in
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food security. Forest has a large and
essential role to play in improving present
and future food security. Though a number
of forests perennial are not food of choice
in good terms but are lifesaving reserves in
terms of food shortage which are eaten
during the rainy season.

Kola nitida commonly called kola nut in
Sierra Leone is chewed by many as it is
believed to sustain people from hunger.
Therefore, plenty people @y trading the
nut which is mostly collected by natives in
villages. About 37.5% of respondents
within the study area were found to be
engaged in the selling of Kola nitida while
17.5 % were engaged with in honey
trading. In Sierra Leone, Koina, pure
forest honey is now sold in supermarkets
and is contributing to food security in the
sub region. (Aidoo, 2011). In Eastern
Sierra Leone, palm oil, giant snail, honey,
rattan chair are the most marketable minor
forest products produced. The sale of poles
along high way in Sierra Leone emerged
after the brutal civil war when the need for
rebuilding became a priority among
citizens. Since then, poles can be seen
along highways especially towards the
capital city Freetown and it has become an
employment for jobles youths (table 9).
Majority of the respondents collected
forest products using various method of
collection as stated in table 10. Most
people living in Sierra Leone rely on forest
for their livelihood. Such as timber, logs,
fuel wood, pole, bamboo canappe,
rattan, raffia, honey, nuts, mushroom,
resins, charcoal, to improve on their living
standard and nutrition.However, the extent
to which forests can alleviate poverty and
improve food security for susceptible
population is not well documentgéoley
and Bernard 1984 Natives in the study
area mostly depend on the forest to fulfill

their basic livelihood needs on every day
basis.

Conclusion

The role of forest products in sustaining
food security is significantly diversified
and valuable. It ranges fro direct
production of food to provision of job and
financial income especially in rural
communities The findings revealed that
age range of 25 to 35 years, were actively
engaged in forest products collection with
70% of them being farmers. Over 70% of
the respondents had no formal education.
Hence farming and the forest are the only
source of livelihood in the villages.
According to the findings, it was
concluded that majority of the respondents
depended on forest products such as forest
fruit and nut, bsh yam, bush meat, honey,
snail, mushroom fish etc to support their
livelihood especially during the raining
seasonlt is concluded that forest product
are contributing greatly to food security in
the Eastern part of Sierra Leone and the
sub Western Afrian region.
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Introduction

Teak (Tectona grandisLinn. f., Family
Verbeanaceae) is a major tropical timber
yielding species distributed in India and
SouthEast Asian regions. Owning to its
good qualitytimber, eak is widely planted
throughout its geographical range as well

e
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S

Fig. 1: Teak seedlings raised in beds in
forest nursery, Khakrapura
(Hoshangabad)

as other countries of tropical Asia, Africa
and Latin AmericaTectona grandidias a
worldwide reputation as a quality timber
trees on account of its remarkable physical
and mechamwal properties, particularly
elasticity, strength and durability. Indian
teak varies greatly from locality to locality
in timber characteristics such as color,
grain, texture andigure. According to an
estimate (Prasadl986, teak is annually
being raisd over an estimated area of
15,000 hectares and for thiplantation
target about 500 tones of teak seeds are
required. In productive nurseries, large

number of seedlings igised for further
plantations programmes. Due to the
climatic change, the insecpests and
diseases are prone to the seedlings of teak
in nurseries. Such an economically
important forest tree species is attackgd
the viruli-form sap suckers which affect
the growth of plants.Jassids or leaf
hoppers are polyphagous and feed on the
plants including Santalum albumand
cause spike disease (Pruthi, 1936;
Rangaswami & Griffith, 1940; Beeson,
1941; and Brown, 1968)The present
paper deals with théeaf curling of teak
seedlings in forest nursery at Khakarapura
(Hoshangabad), Madhya Pradesh.

With reference to the letter no. vyay
/2016/2234 November 182016 regarding
the leaf curling in teak seedlings in forest
nursery, Khakarapura and instruction of
Director, TFRI, Jabalpur, a team of
Scientists of this institute visited to
Khakarapura onDecember 10,2016 to
recordthe observations omeststatus and
to discuss with Chief Conservator of
Forest, Research & Extension Circle, Betul
and staff of Khakarapura in order to know
the details ofeaf curling of teak seedlings.
Forest Nursery, Khakargura
(Hoshangabadhas raisedoy Research &
Extension Circle, BetulMadhya Pradesh
in area 18.50 ha. Tealdectona grandis
seedlingswere grown in 3000 beds (size
10x1 m) during 2016The teakseeds were
sown during Maydune, 2016. Neem cake
2kg, FYM 15kg, vermicompost 2 kg and

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India
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BHC (Lindane)powder 50 g pebed were
applied at the time of sowing. The average
seedlings per bedvere 600 As per the
information given by the staff, the
incidence of leaf curling was started from
October, 2016. For protectiorof the
seedlingsthey applied omite (propargite)
25 ml, chlorpyrifos 20 ml, organic plant
growth promoter (Bhalla 30 ml|,
Imidacloprid (Bullet) 70% 10 ml in 15 lit
of water.

Observations

Survey was conducted in forest nursery at
Khakarapura irdifferent sectors and beds
It was observed that the teak seedlings

F|g 2 L eaf cu'rlmgs in teak seedllngs N

attacked by leaf curling. The symptoms of
leaf curling are the shortened intavde,
leaf roll and necrosiswere observed.
Puckering and mottlg of leaf blade and
gradual reduction in size weralso
observed. Curling leaves, thickening,
swelling of veins and affected seedlings
appear busy with stunted growth (Fig8)L
The disease possiblyaused by viruses /
phytoplasmaGenerally leaf curlingvirus
transmittedby viruliform insects i.e. sap
suckers (jassids).

e

\

h, :
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Fig. 3: Teak Ieavescurlmg

In Tropical Forest Research Institute
Jabalpur,no any virologists are working.
Therefore, thepresent problem of leaf
curling wasreferred to the Virologist Dr.
G.PRao, Principal Sentist, Division of

Pathology and Dr. N.M.Meshram,
Scientist (Taxonomisitiemiptera),
Division  of  Entomology, Indian

Agricultural Research Institute (ICAR)
New Delhi for further diagnosiandactual
cawse of leaf curling in teak seedlings. As
per theinformationgiven by the scientists
there was no any virus, the teak seedlings
damaged by PhytoplasmaBhytoplasmas
are spread principally by insect of the
families Cicadellidae (leafhoppers) which
feed onthe phloem of infected plants,
ingesting phytoplamsa and transmitting
them to the next plant on which they feed.
Thus, the host range of phytophagous is
strongly dependent upon that of the insect
vector. The observations on the incidence
of leaf curling n teak seedlings are
summarized in Tabld. The incidence of
leaf curling ranges from 39.0 77. 65
per cent in different bedand sectors of
forest nursery The average incidence of
leaf curling was recorded55.37 per cent.
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On the basis of the nature damage, the
insect pest i.gassidssucksap from leaves
and cause characteristics hopper burn
(Figs. 2-3) i.e. yellowing of leaves all
along the leaf margin in the final stage of
attack, the leaf becomes cup shaped
Control measures
1. Installation of light trap for
collection of the jassids or use
yellow sticky traps 50 nos./ ha.
2. For protection of seedlings against

leaf curling insecticide
combination like imidachloprid
178 EC @ 0.1% 05 ml or

monocrotophos 36 E.C. @ 0.05%
15 m + plant antibiotic
Streptocyclin  (plant  antibiotic)
0.1% 1.5 ml per lit of water should
be sprayed after 15 days interval.

3. As a preventive measure, in next
year this combinationshould be
sprayed after rainy season for
protection of teak seedlings.

The insect pest i.e. jssls occur
throughout in cultivated land and fairly
commonly in forests, frequently several
species. Theyoccur from November to
February. Both adults and nymphs jump
very actively and move side ways. Most
obvious sign of the injury is the reduced
stem hgyht (Beeson, 1941 and Browne
1969. This is the first report of leaf
curling of teak seedlings due to the
phytoplasma transmitted by the jassids in
forest nursery.

Conclusion

It can be concluded thaeak seedlings
were damaged by hytoplasmas and
spread principally by insect of the families
Cicadellidae (leafhoppers) which feed on
the phloem of plants, ingesting
phytoplamsa and transmitting them to the
next plant on which they feed. On the basis
of the nature of damage, the insect pest

jassidssuck the sap from leaveandcause
characteristics hopper burn i.e. yellowing
of leaves all along the leaf mamngin the
final stage of attack anieaf becomes cup
shaped.

Table 1: Observations on the incidence
of leaf curling in teak seedlings

Sl. Total Affected %
No. | seedlings| seedlings| incidence
1 650 285 43.84
2 485 190 39.12
3 592 308 52.02
4 465 361 77.65
5 676 434 64.20
Average| 55.37
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Pharmacognosy a blended science

Vineet Singhand Arti Garg
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Academic prosperity has triggered real
changes in course structures countrywide,
including the basic syllabus of graduate
and postgraduate examinations. However,
in pursuit of evolving modern methods of
education, the life sciencdiscipline got
embedded with  bioinformatics and
biotechnology studies, while the vital basic
subjects went underrated.
Pharmacognosy, a discipline atience
deals with the knowledge of therapeutic
plants is one of themost significance
subjectsfor research and development of
new drugslt is perhaps the oldest modern
science, and generally the study of crude
drugs of plant and animal origin (in the
form of tinctures, teas, poultices, powders,
and other herbal formulations), and it
incorporates authentication and quality
control of such drugs, based on
macroscopic and microscopic
examinations of crude drug$his branch
nowadays amalgamated with the different
modern branches of biology in search of
some noble discoveriesn relation to
natural poducts

Thisinvolves the extensive study of
natural products from various sources
including plants, bacteria, fungi, and
marine organismslt has always been a
translational or multidisciplinary science,
and during the evolution of the scope of
this subject area, phytochemistry and
phytochemical analysis have become
integral parts ofhis important branch
Molecular biology has become essential to
medicinal plant drug discovery through the
determination and implementation of

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India

appropriate screening agsa directed
toward physiologically relevant molecular
targets, and moderiPharmacognosglso

encapsulates all these relevant new areas

into a distinct interdisciplinary science.
The emphasis and focus of researcthia
field have changed significantly,rdm
focusing on identification of drugs,
including the isolation of active principles,
and more recently, the investigation of
biological activity. This also includes
research in ethnobotany, etimedicine,
and ethnopharmacology.

It also formed the basdf the development
of the subject
rather unfortunate thatthis subjecis
somewhat neglected nowadays as a major
subject area within the modern Pharmacy
curricula. For the sake of new hypes of
modern medicine, one should not fetg
the usefulness traditional medicines based
on plants.

Current research in drug discovery from
medicinal plants involves a multifaceted
approach combining botanical,
computational, phytochemical, biological,
and molecular techniques. It is evident that
drug discovery from medicinal plants
continues to provide new and important
leads against various pharmacological
targets including cancer, HIV/AIDS,
Alzheimer's, malaria, and pain. Several
natural product drugs of plant origin have
either recently been ftroduced or are
currently involved in latghase clinical
trials.

I ndi a i S t he
manufacturer of pharmaceuticals,

wor |
with
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export to over 65 countriéghe fact that
we need to attract students to pursue a
career in science has been vesitablished,
particulary as one sees the dwindling
admission for science stream courses in
number of colleges. A degree in science is
not considered to be useful in the Indian
job marketsThe journey of synthesis of
natural products isolated from medidina
plants or microorganisms e.g. Atropine,
Aspirin, Quinine, Morphine, Reserpine,
Colchicine, Vincristine, Azadirachtin etc.
have remarkable and breathtaking
enriching organic chemistry as well as
interfacing biological sciencés

Introduction of Undergrachte course as
B.Sc. (Hons.) in pharmacognosy aftef"12
standard in Science and M.Sc.
(Pharmacognosy) courses after graduation
in basic sciences in state and central
universities is crucial in this modern
scenario to create interest in pursuing
graduationand P.G. like B.Sc.(Hons) in
different science subjects or atleast
specialisation in pharmacognosy during
PG in botany. In India, it is common
phenonmenon that if one passed #dth
Mathematics he is bound to pursue career
in Engineering (B.Tech) and atuslent
passsed T2with Biology he or she should
opt Medical as career. But both the career
option are limited and a hard nut to crack
because there are limited seats in the
premier institute of the country related to
these disciplines. Many students veast
their valuable time in preparation for the

entrance examinations for these two elite
careers.There are many opportunity for
Pharmacognosy graduate and post
graduate in India like as in BSI (Botanical
Survey of India), CCRAS(Central Council
for Researchin Ayurveda and Siddha),
CCRUM (Central Council for Research in

Unani Medicine) ,Pharmacognosy
laboratories in  CSIR viz. NBRI
(Lucknow), CIMAP  (Lucknow),llIM

(Jammu) etc.

This type of UG and PG courses in
different universities may opened new
horizon for vell trained Ph D graduates
from the country and abroad to join the
Pharmacognosy Department to teach
modern and applied concept of this
classical branch of Botany like Department
of Biotechnology (DBT), Govt. of India
supports the M.Sc Biotech programme
agoss  different  universites  and
Institutions in India. As this course has
discrete impact on biology education and
research such as it attracted many young
talented science graduates to take up this
modern biological course. Such
specialization is also erpted to provide
better job opportunities in premiere
Government Institutions and to generate

better qualitative and  quantitative
pharmacognostic approaches in our
country.

Gopalkumar, K.M. and Santosh, M.R.

(2012. Third World Resurgence., 259; 9
14 Vishwakarma, R.Curr. Sci 107(3):
335-336. 2014
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Satellite meteorology areview
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“Department of Meteorology & Oceanography, Andhra University,
Vishakhapatnamb30003
3College of Forestry, OUAT, Bhubanesw#b1003

Introduction

A satellite consists of many cameras and
sensors fitted on it, which help them to
captue images or to collect the
information from a place on a planet. |
uses the reflected radiation eithssm the
sun or the satellite itself to acquire the
information. The satellite after receiving
the information from the target location
transmits the waes to the ground station,
where the satellite images are further
processed to get proper information.

Fig 1. lllustration of working of a satellite

Satellite meteorology

It is a part of remote sensing which deals
with the study of changes in the
atmosphere and oceans by the data
obtained from the remote sensing devices
fitted on the satellites orbiting around the
Earth. The satellites used for these purpose
are known as wagher satellites. These
satellites are used to study and monitor the
weather and climate of earth. Other than
studying about weather, it also gives
information about forest fires, pollution

OPublished by Tropical ForeResearch Institute,

levels of any location, sand storms,
auroras, ice mapping etc.

In 1963, the World Meteorological
Organization (WMO) set up the World
Weather Watch programme to establish an
operational satellite observation network
of geostationary and pokarbiting
meteorological satellitesi the global
observing system (WMO, 2005).

History

Sputnik-1 was the first satellite launched
on 4" October 1957 by Soviet Space
Program, Soviet Union. This satellite was

built for the purpose of earth observation.

Fig 2. Replica of Sputnik

Aryabhata was the first Indian satellite

Fig 3. Aryabhata Satellite

Jabalpur, MP, India 19
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launched on 1®April 1975 by ISRO. This
satellite was named after the Indian
astronomer Aryabhata. The satellite
Aryabhata was built for astrophysics
purpose.

TIROS- Television and infrared
observation satellite was the first
meteorological satellite launched orf' 1
April 1960 (Kiddet. al.,2009).TIROS was
operational for 78 days and proved that
satellites could be a useful tool for
studying global weather conditions from
space.

Fig. 4. TIROS1 satellite
Indian Satellite Syem, INSAT-1A was
the first Indian meteorological satellite
which also helped in communication
purpose. It was launched on "L@\pril
1982 by ISRO. It was operational for 6
months.

Fig. 5. INSAT-1A
Types of satellite
There are two types
i) Geostationargatellites
i) Polar satellites

Geostationary satellites:

These satellites orbit along the equator of
earth from west to east direction. It usually
situated at 36,000 km above the earth
surface. The speed of revolution of the
satellite coincides exactly witthé speed
of earthos rotation
therefore, the satellite appears stationary to
the earth and can view the same area on
earth continuously.

Geostationary satellites are mainly used as
weather satellites because they keep
transmitting the da i.e., the continuous
changes occurring on a particular place on
earth surface. These satellites capture
continuous pictures in a short duration,
creating a series of pictures which enables
to distinguish the changes very clearly.
INSAT-2B, INSAT-1D, INSAT-2A are
some of the examples of geostationary
satellites.

Geostationary satellite

Fig. 6.
satellite
Polar satellites

These satellites move around the earth
from pole to pole. These satellites pass
above both the poles on each revolution. It
therefore has an approximate inclination of
90° to the equator. Polar satellites will pass
over the equator at a different longitude on
each of its orbits. These satellites orbit at a
height of 750 km from earth surface.

Polar satellites are usually used astle
observation purpose.

Landsat, NOAA, SPOT, ERS are few
examples of polar satellite.

.

lllustration of a geostationary
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Fig. 7. lllustration of goolar satellite

Table 1: List of indian meteorological satellites
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Satellite Launch date Launch vehicle
INSAT-1A 10 April 1982 Delta 3910 PAMD
INSAT-1B 30 August 1983 Shuttle [PAMD]
INSAT-1C 21 July 1988 Ariane-3
INSAT-1D 12 June 1990 Delta 4925
INSAT-2DT 26 February 1992 Ariane-44L H10
INSAT-2A 10 July 1992 Ariane-44L H10
INSAT-2B 23 July 1993 Ariane-44L H10+
INSAT-2C 7 December 1995 Ariane-44L H10-3
INSAT-2D 4 June 1997 Ariane-44L H10-3
INSAT-2E 3 April 1999 Ariane-42P H103
INSAT-3B 22 March 2000 Ariane-5G
INSAT-3C 24 January 2002 Ariane-42L H10-3
Kalpanal (METSAT) 12 September 2002 PSLV-C4
INSAT-1A 10 April 1982 Delta 3910 PAMD
INSAT-1B 30 August 1983 Shuttle [PAMD]
INSAT-1C 21 July 1988 Ariane-3
INSAT-1D 12 June 1990 Delta 4925
INSAT-2DT 26 February 1992 Ariane-44L H10
INSAT-2A 10 July 1992 Ariane44L H10
INSAT-2B 23 July 1993 Ariane-44L H10+
INSAT-2C 7 December 1995 Ariane-44L H10-3
INSAT-2D 4 June 1997 Ariane-44L H103
INSAT-2E 3 April 1999 Ariane-42P H103
INSAT-3B 22 March 2000 Ariane5G
INSAT-3C 24 January 2002 Ariane-42L H10-3
Kalpanal (METSAT) 12 September 2002 PSLV-C4

(Note- Red colour: the satellites no more in service; Green colour: the satellites still active)

Sensors in satellite
There are two typesf sensors:
1. Passive sensors
2. Active sensors
Passive sensors
The satellites having passive sensors
depend upon external source of light or

radiation to acquire the information. These
satellites receive the reflected lights
coming from the planets and conviiinto
digital form. It further transmits the
radiations to their respective ground
stations.

Active sensors
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These satellites emit their own radiation
for a specific target location on a planet.
The emitted radiation then is reflected
back to the satetke, hence acquiring the
information about the location. It further
processes the data and transmits it to the
ground station.

Some of the sensors used in satellites for
various purposes are:

To get more knowledge about the energy
budgets, both broadbanddrameters and
interferometers has been developed to
measure the gas and aerosols that affect
the energy fluxes.

These include

Total ozone mapping spectrometer
(TOMS) (Stolarski et. al., 1991), the
measurement of pollution in the
troposphere  (MOPITT)  (Drumond,
2002), the atmospheric infrared sounder
(AIRS) (Chahineet al, 2006), the infrared
atmospheric  sounding interferometer
(IASI) (Chalonet al, 2001), the moderate
resolution imaging spectroradiometer
(MODIS) (Remer et al, 2005), the
scanning imagin@gbsorption spectrometer
for atmospheric chartography
(SCIAMACHY) (Buchwitzet al, 2004).

Uses of weathesatellites

1 Measuring radiation from the
earth's surface and atmosphere give
information on amounts of heat and
energy being released from the
Earthand the Earth's atmosphere.

1 Helps to detect and forecast the
natural calamities like cyclone etc.

1 Satellites detect the quantity of
snow deposit in winter, the
movement of icebergs in the Arctic
and Antarctic.

1 Helps in finding the depth of
oceans.

1 Some stellites also have a water
vapour sensor that can measure and

describe how much water vapour is
present in different parts of the
atmosphere.

1 Infrared sensors on satellites help
in examining crop conditions,
deforested areas and regions of
drought.

1 Satellies can detect volcanic
eruptions anywhere on the earth
surface and the motion of ash
clouds.

1 Fishermen who sail midcean for
fishing, can find out important
information about the temperature
of the sea from measurements that
satellites make and also tmews
about the approaching storm.

1 Meteorological satellites help in
mapping and monitoring of rainfall
on a global scale (Kidcet. al.,
2009).

1 It helps in weather forecasting,
which is the most important part in
our daily lives.

Fig 8. Cyclone Ului undergoing an
unusually explosive intensification phase
during March 13, 2010 Captured by

i MT SLR (a.k.a Himawa¥b), near Japan
Conclusion

It is true that, satellites are tlges in the
sky. Satellites are extremely important for
the world. They are used to warn us about
natural disasters and their severity (like

OPublished by Tropical ForeResearch Institute, Jabalpur, MP, India

22



Van Sangyan(ISSN 2395- 468X)

Vol. 4, No.4,

Issue: April , 2017

cyclonic  storms, heavy rainfall),
forecasting weather, communication with
other countries, identifying different type
of crops andinding natural resources.
These
important and we are now so used to it that
we canodt i magine
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