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From the %ÄÉÔÏÒȭÓ ÄÅÓË 
 

Non wood forest products (NWFPs) are goods of biological origin derived from forests, wooded 
lands and trees outside forests.The modern scope of forestry is being reported to have 
expanded, reflecting the fact of the importance of many nonwood forest products which has 
increased, leading to new interfaces with related disciplines. Non wood forest products play a 
crucial role in the daily life and welfare of people all over the world. They cover a wide range of; 
food, fodder, fibre, fertiliser, organic construction materials, non- wood ligno - cellulosic 
products, natural dyes, tannins, gums, resins, latex and other exudates, waxes, essential oils, 
spices, edible oils, medicinal extracts, phyto - chemicals, aroma - chemicals, decorative 
articles, horns, bones, pelts, plumes, hides and skins. These products are derived from a variety 
of sources- plants (palms, grasses, herbs, shrubs, trees) and animals (insects, birds, reptiles, 
large animals). Different parts of a plant or animal often provide different products, simultaneously and/or at different times. 

Non wood forest products exhibit considerable variation in their use. Some are consumed immediately on harvest (e.g. fruits, 
fodder, wild meat) or after primary processing (e.g. edible nuts, bamboo products). Some others go through a series of down 
stream processing or refinements to meet the market specification or standards, adding value to the product all along the way, 
as for example phyto - chemicals, food additives and flavouring. A large number of NWFP appears as ingredients of varying 
medicines, perfumes, suntans lotions, nails polish, mouth wash, hair butter, breakfast cereals, golf balls, paints, corrosions 
inhibitors, insecticides, fungicides, and a host of others. 

As plants and animals show regional and sub regional and local variations due to differences in habitats conditions, so the nature 
and utility of the NWFP varies. Thus the NWFP which are important in a specific locality are usually restricted in number. Inspite of 
this, however, the range of activities related to their production, management, processing and marketing is highly complex 
requiring adequate technology, support infrastructure, research facilities and skilled manpower. The technology currently in use 
in the area of NWFP varies between countries, ranging from crude to appropriate and sophisticated. 

This issue of Van Sangyan contains an article on Role of forest products in sustaining food security. There are also useful articles, 
such as Problem of leaf curling of teak seedlings in nursery, Pharmacognosy- a blended science, Satellite meteorology- A review, 

ᵦ ᶁρᵬᵾ ᵺɑ ᵻv , ᵺɑ ᵲtv  ᵑɑᵷ ᵯɑr ᵾᵲv  ᵾt ᵈ ᵧt  ᵷŋɑ ᵬᵾᵲᵬᵲt  ᵰᵻᵷ (in Hindi), ᵇγ ᶋᵴᵾ ᵲuᵬβᵷᵾᵲ: ᵻᵾᵿχ ᵾtᵲt  ᵱᵾ 

ᵴᵾᵯρᵾᵱt  (in Hindi), Ecological forestry, Lac culture as income generation activity of tribal people in Achanakmar-Amarkantak 

biosphere reserve, ᵷχ  ᵮᶀγ  ᵾt ᵑt ᶀtᵲv  (in Hindi) and Biodiversity of  Saussurea costus  and Psilopogon viridis. 

I hope 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 issues. 

 
                   Dr. N. Roychoudhury  

   Scientist G & Chief Editor  
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Role of forest products in sustaining food security 
  

Moses Fayiah and Williams M. Kpama 

Department of Forestry 
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Njala University, Sierra Leone. 
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Abstract  

The purpose of this study was to 

investigate the role forest products are 

playing in sustaining food security in 

Sierra Leone. The 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 selected from 

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 them 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 as forest 

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 it 

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 

that peopleôs ability to consumed food 

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 meeting 

food requirements not only for current 

population but also future 

generations.Trees and forests contribute to 

improving the well-being of local 

populations by providing a wealth of food, 

flavorings, medicines and beverages. In 

fact, it can be said that nearly 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 other foods 

(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 

West African term ñbush meatò, to 

differentiate it from ñgameò, which refers 

to animals hunted for sport or trophy. In 

addition to being a highly preferred food 

item in many areas of Africa, wild animal 
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foods life-saving reserves in times of food 

shortage and hunger. The importance of 

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 household in 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 important 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 

elements that the normal agricultural 

produce does not provide adequately 

(FAO, 2000).  

FAO (1998), in examining the contribution 

of forests to food and sustainable 

livelihoods, defines forests ñto include all 

resources that can produce forest products. 

These can comprise wood land, scrubland, 

bush fallow and farm bush, and trees on 

farm, as well as forestsò. FAOôs definition 

focuses not on tenure or tree cover as the 

basis for defining on forest, but on the 

potential for producing food products. 

Moreover, the contribution of forests is 

measured not only by the products they 

provide, but also by the non-tangible 

services they offer. Nonetheless, the 

general contribution of forest to livelihood 

outcomes can be identified. Tropical 

forests are located in the areas of the 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 daily 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 significance 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 are lifesaving 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 important to food security not 

only through its direct contribution as a 

food resources, but also through its 

influences on access to food through 

employment and income generation, its 

influence on the physical, spiritual and 

cultural well-being of people and it 

positive and negative influence on food 

production capabilities. 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. Thus, animal species 

that were not normally exploited for food 

were eaten only by children as snacks are 
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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, 1997).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 and air 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, the so-called ñbush 

meatò, is 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 fowl contributed an 

average of 400g of protein per person per 

month to childrenôs intake (Vinctes, 

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 

consumption 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 agro-

forestry parklands and fallows. Some 

nutritious examples with potential for 

further development include fruits of the 

Tamarinda tree (Tamarindusindicus), 

whose use is already highly developed in 

Asia (Thailand in particular); the pods of 

the locust bean tree (Parkiabiglobosa), 

highly rich in vitamins and present in 

many preparations and recipes; the drupes 

(one-seeded fruits) of Spondiamombin; 

and the fruit of Detariumspp (FAO, 2000). 

 

Table 1: Trees species with great food and medicinal 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 Food and 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 Food and medicine 
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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 oil were recognized to 

contribute greatly to food security (FAO, 

2003). According to Falconer (1990), 

forest dwelling household in India have 

always benefited a great deal from 

ñMinorò forest products such as gums, 

oils, spices, medicinal drugs, food with 

export potential, such as bamboo shoots, 

mushrooms, edible fungi, snails, tons, 

dyes, fibers, grasses, furniture, basket and 

paper which are sources of foreign 

exchange for urban and rural people in 

India.  Minor forest product may also 

provide raw materials for small-scale 

cottage industries and these are important 

to local economics and food supply 

(Hamilton and kings, 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 great potential 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 

of honey. The world production of honey 

increased by 32% from 2000-2008 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 and their parts use as food supplements in Africa 

 

Plants parts Species name Use Country  

 

Leaf 

Adansoniadigitara 

Alstonia boonei 

Vitex doniana 

Anisophylalaurina 

Medicinal  

Medicinal  

Food and medicine 

Medicinal  

Nigeria  

Nigeria, Sierra Leone 

Nigeria  

Nigeria, Sierra Leone 

 

Fruits 

Parkiabiglobsa 

Spondiamonbin 

Avingiagabnnensis 

Diliumginnensis 

Food  

Medicinal  

Food  

Food  

Nigeria  

Nigeria, Sierra Leone 

Nigeria, Sierra Leone 

Nigeria, Sierra Leone 

 Acacia senegal Tannin  Sudan, chard  
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Exudates 

Phycnanthus angolense 

Phizophora recemosa 

Prunus africa 

Milicia excels 

Spondiamonbin 

Medicinal  

Tannin  

Tannin  

Medicinal  

Medicinal  

Nigeria  

Cameroon 

Cameroon 

Nigeria, Sierra Leone 

Sierra Leone, Nigeria 

 

Nuts 

Vitelaria parkia 

Vitelaria paradoxum 

Kala acumunata 

Kola nitida 

Cosmetic food 

Cosmetic 

Food  

Food  

Nigeria  

Nigeria  

Sierra Leone  

Sierra Leone 

 

Seed 

Treculia africana 

Pterocarpus samtalinoides 

Food  

Food, medicine  

Nigeria, Sierra Leone 

Nigeria, Sierra Leone 

 

Extracts 

Lonchocarpus cyanesccens 

Pterocarpus osum 

Dyes  

Dyes  

Sierra Leone 

Sierra Leone, Nigeria 

Tuber Harpagophytum spp. Medicinal  Namibia, Botswana  

Sources: modified from Omiyale and Ikotun (2009) 

 

Research methodology 

Study area 

Kenema is a cosmopolitan city that has in 

the past and still attracting international 

investors and business people from other 

parts of the country from different cultural 

background. The study was carried out in 

Nongowa Chiefdom, Kenema District in 

the Eastern Province of Sierra Leone. 

Nongowa Chiefdom lies between latitude 

7
o
N and longitude 11

o
W with maximum 

temperature between 22
o
c and 30

o
c. The 

population of Nongowa Chiefdom is 

179,888 (Statistic, 2004). The climate is 

seasonal with six month raining season 

(May to October) and six month dry 

season November to April. The average 

rainfall for the entire Kenema District is 

117,628 mm (FAO, 2005). Nongowa 

Chiefdom was originally covered with 

tropical rainforest, but manôs interferences 

with the vegetation for lumbering, mining 

and agriculture have given way for the 

destruction of the forest to farm bush in 

some part of the area. However, rainforest 

could still be found in patches along the 

Kambui hill and along river valley of the 

District. The predominant tribe in the 

study area is Mende with other ethnic 

group such as Temne, Fullah, Mandigo, 

Kissi, Kono etc.  

Sources of data collection and sampling 

procedure 

Therandom sampling method was adopted 

to select respondents in the four villages. 

The target groups were civil servant, 

elderly, women and youth. Based on a 

reconnaissance survey, 10 respondents 

were selected from each village. In total 40 

questionnaires were administered. Another 

relevant source of information was 

observation, group discussion and desk 

review. 

Findings and analysis  

Demographic features of respondent 

Results reveal that 37.5% of the 

respondents were between the age brackets 

of 25-35 while 27.5% were between 47-57 

years respectively Table 3. The life 

expectancy is in Sierra Leone ranges from 

55-60 therefore respondents within this 

age group show high responsibility in 

communities.
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Table 3:  Distribution of respondent based on age group 

 

Age range  Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indiv  % Indiv   % Indiv        % Indiv     % Indiv         % 

25- 35 6           15 5       12.5 2            5 2           5 15          37.5 

36-46 --        --- 2        5 4           10 3          7.5 9             22.5 

47-57 2           5 3        7.5 3            7.5 3          7.5 11           27.5 

58-68 2           5 -----   -- ---- --------- 2            5 4             10 

69> ---         - ----- ---- 1           2.5 --- -------- 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 in the study area. Farming was 

found to be the major occupation in the 

study area. Civil service and students 

accounted for 7.5% each while trading 

accounted for 10%. Subsistence 

agriculture is the main farming type in 

these villages 

 

Table 4: Occupation of respondents  

 

Occupation Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indi       % Indi     % Indiv        % Indi     % Indiv         % 

Farming  6 15 7     17.5 6  15 9      22.5 28           70 

Trade  ------- 2           5 1           2.5 1        2.5 4             10 

Civil servant  2           5  1           2.5  3              7.5 

Student   1       2.5 2             5 --------- 3             7.5 

Blacksmith  2         5 ------- ------- --------- 2             5 

Total  10         25 10       25 10           25 10         25 40            100 

Source: field survey 2013 

 

The result from table 5 below reveals that 

77.5% of the respondents in the study area 

did not attend any form of school.  

However, 12.5% had secondary school 

education, while 10% had primary 

education. 

 

Table 5: Respondents education 

 

Education  Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indiv % Indiv   % Indiv        % Indiv     % Indiv         % 

Tertiary --------- ------- ------ ---- ---------- 

Secondary  1         2.5 3       7.5 1             2.5 --- ------ 5             12.5 

Primary  2           5 ---     --- 2            5 2             5 4               10 
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None  7        17.5 7       17.5 9           22.5 8      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 below had family size between 5-8 

people while 20% had 1-4 dependents 

Table 6. Having plenty children in rural 

areas of Sierra Leone gives greater 

workforce advantage. 

 

Table 6: Family size of respondents  

 

Family size  Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indiv     % Indiv  % Indiv        % Indiv     % Indiv         % 

1---4 2            5 1         2.5 4              10 1         2.5 8                20 

5---8 6          15 4          10 3             7.5 7        17.5 20              50 

9ð13 --- -------- 5       12.5 3          7.5 ---- -------- 8                20 

14> 2            5 ----- ----- --- ---------- 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 

respondents in the four villages depend on 

bush yam and other rooted tubers for food 

especially during the raining season. Fruits 

and nuts 17.5% was the second most 

collected food supplements alongside bush 

meat 15%. Honey, mushroom, insects and 

birds were other food supplements 

collected from the forest for consumption. 

Fruits and bush meat were also collected 

on a large scale respectively Table 7.

  

Table 7: Food products collected from the forest for consumption 

 

Food products  Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indiv   % Indiv % Indiv        % Indiv     % Indiv         % 

Bush yam & other tubers 5        12.5 3       7.5 3             7.5 4           10 15          37.5 

Fruits and nuts  3        7.5 2         5 1             2.5 1          2.5 7            17.5 

Mushroom  ---- ----- 1      2.5 ---- ---------- 1          2.5 2                5 

Honey  1         2.5 1        2.5 ---- ---------- 2             5 4               10 

Bush meat 1         2.5 1       2.5 2                5 2             5 6               15 

Snail  ------ ---- 1        2.5 1             2.5  2                5 

Insects and grasshoppers ---- -----  1             2.5 1          2.5 2               5 

Birds and reptiles  ---- ------- 1       2.5 1   2.5  25 

Total  10         25 10       25 10           25 10         25 40           100 

Source: field survey 2013 
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According table 8, Mangiferaindica 

37.5%, Kola nitida 17.5% and 

Anisophyllalaurina 12% were the trees 

respondents collected or gathered fruits 

from mostly. These trees provide succulent 

fruits that attract all ages.

 

Table 8: Trees species with edible fruits in the study area 

 

Trees with edible parts Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indi       % Indi     % Indiv        % Indi     % Indiv         % 

Treculiaafricana ----     ---- 1         2.5 ---- ------- 2           5 3          7.5 

Kala acumunata 1         2.5 1        2.5 --------- 3          7.5 5          12.5 

Kola  nitida 2           5 2          5 1          2.5 2           5 7           17.5 

Anisophylalaurina 1         2.5 2          5 1           2.5  1         2.5 5            12.5 

Perenarieexcelsa --- -------- 1        2.5 1           2.5 ---        --- 2           5 

Dialiumininess 1          2.5 ----- ----- 1           2.5 ----        --- 2             5 

Mahogany spp ---- -------- --- --- 1           2.5 --- - ------- 1             2.5 

Mangiferaindica 5        12.5 3         7.5 5           12.5 2           5 15           

37.5 

Total  10         25 10       25 10           25 10         25 40            

100 

Source: field survey 2013 

 

The study shows that Kola nitida 37.5% 

was the forest products collected mostly 

for sale even among locals themselves. 

Honey and timber were also sold though in 

smaller quantity Table 9.  

 

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

 

Saleable forest product Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indi       % Indi     % Indiv        % Indi     % Indiv         % 

Kola nitida 5        12.5 3       7.5 3             7.5 4           10 15          37.5 

Honey 3        7.5 2         5 1             2.5 1          2.5 7            17.5 

Fruits  ---- ----- 1        2.5 ---- ---------- 1          2.5 2                5 

Timber  1         2.5 1        2.5 ---- ---------- 2             5 4             10 

Poles  1         2.5 1       2.5 2                5 2             5 6               15 

Fuel wood ------ ---- 1        2.5 1             2.5 ----         -- 2                5 

Bush meat  ---- ----- ----      --- 1             2.5 1          2.5 2                5 

Bush yam ---- ------- 1       2.5 1             2.5 ----      ---- 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 

respondents used all harvesting methods to 

gather forest products whilenatural 

gathering 22.5% of forest products from 

the floor was the most common method of 

collecting forest products. Climbing and 

shaking was also considered as an 

alternative to collecting fruits from certain 

trees.   

 

Table 10: Forest products harvesting methods 

 

 Harvesting methods Villages 

 Komendeh Tissor Cambowebu Combema Total      % 

Indi       % Indi  % Indiv        % Indi     % Indiv         

% 

Floor gathering  2              5 3     7.5 2                5 2             5 9         22.5 

Felling  -----      ---- 2       5 1             2.5 2            5 5         12.5 

Climbing and shaking  4            10 1     2.5 ---     -------- 3          7.5 8           20 

Combination of all 

methods 

4             10 4      10 7          17.5 3         7.5 18          45 

Total  10         25 10    25 10           25 10         25 40        100 

Source: field survey 2013 

 

The result reveals that energy 27.5%, food 

security 22.5% and building materials 

22.5% were the major livelihood 

dependence on forest resources.  Cash 

income, medicinal and domestic utensil 

were other important areas supplemented 

by forest products.  

 

Table 11: Distribution of respondents based on forest dependence  

 

Forest dependence Villages 

 Komendeh Tissor Cambowebu Combema Total        % 

Indiv  % Indiv% Indiv        % Indiv     % Indiv         % 

Food  2             5 3         7.5 1            2.5 3          7.5 9             22.5 

Building materials 2            5 3         7.5 2             5 2          5 9             22.5 

Medicinal herbs 1          2.5  1        2.5 1            2.5 ----       ---- 3              7.5 

Energy  2             5 2          5 4             10 3          7.5 11           27.5 

Cash income  2             5 ---- ------- 2             5 1          2.5 5             12.5 

Domestic utensils  1          2.5 1         2.5 ---          ---- 1         2.5 3              7.5 

Total  10         25 10       25 10           25 10         25 40            100 

Source: field survey 2013 

 

Discussion 

About 37.5% of the respondents were 

between the age ranges of 25-35 as seen in 

(Table 3). This age range is the labor for in 

local communities because they have 

enough energy undertake any kind of task. 

Another labor force age range are those 

whose ranging from 47- 57 and they are 
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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 one in 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. However, 

their little education doesnôt change their 

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 the food 

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 

everyday diet in the study area. FAO 

(1997) reported that wild animal food is a 

life-saving reserve in 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. 

Vantomme et al. (2004) explained that in 

central Africa Republic, insect like dried 

ambrosia caterpillar contribute up to one 

third of bush meat and fish declined. FAO 

(1997), also reports that subsistenceôs 

hunting account for more than 90% of the 

bush meat supply on the Africa continent. 

In Sierra Leone forest products are great 

supplements to food security because 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 

acumunata and Anisophyllalaurina fruits 

are among the trees whose fruits are 

cherished and consumed 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 like Mangiferaindica. 

Kajembe, (1995) said that 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 enjoy 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 jobless 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 cane, rope, 

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 documented (Foley 

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 from 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, bush yam, bush meat, honey, 

snail, mushroom fish etc to support their 

livelihood especially during the raining 

season. It is concluded that forest product 

are contributing greatly to food security in 

the Eastern part of Sierra Leone and the 

sub Western African region.  
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Introduction  

Teak (Tectona grandis Linn. f., Family 

Verbeanaceae) is a major tropical timber 

yielding species distributed in India and 

South-East Asian regions. Owning to its 

good quality timber, teak is widely planted 

throughout its geographical range as well 

Fig. 1: Teak seedlings raised in beds in 

forest nursery, Khakrapura 

(Hoshangabad) 
 

as other countries of tropical Asia, Africa 

and Latin America. Tectona grandis has a 

worldwide reputation as a quality timber 

trees on account of its remarkable physical 

and mechanical properties, particularly 

elasticity, strength and durability. Indian 

teak varies greatly from locality to locality 

in timber characteristics such as color, 

grain, texture and figure. According to an 

estimate (Prasad, 1986), teak is annually 

being raised over an estimated area of 

15,000 hectares and for this, plantation 

target about 500 tones of teak seeds are 

required. In productive nurseries, large 

number of seedlings is raised for further 

plantations programmes. Due to the 

climatic change, the insect pests and 

diseases are prone to the seedlings of teak 

in nurseries. Such an economically 

important forest tree species is attacked by 

the viruli-form sap suckers which affect 

the growth of plants. Jassids or leaf 

hoppers are polyphagous and feed on the 

plants including Santalum album and 

cause spike disease (Pruthi, 1936; 

Rangaswami & Griffith, 1940; Beeson, 

1941; and Brown, 1968). The present 

paper deals with the leaf curling of teak 

seedlings in forest nursery at Khakarapura 

(Hoshangabad), Madhya Pradesh. 

With reference to the letter no. vyay 

/2016/2234/ November 18, 2016 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 on December 10, 2016 to 

record the observations on pest status and 

to discuss with Chief Conservator of 

Forest, Research & Extension Circle, Betul 

and staff of Khakarapura in order to know 

the details of leaf curling of teak seedlings. 

Forest Nursery, Khakarapura 

(Hoshangabad) has raised by Research & 

Extension Circle, Betul, Madhya Pradesh 

in area 18.50 ha. Teak (Tectona grandis) 

seedlings were grown in 3000 beds (size- 

10x1 m) during 2016. The teak seeds were 

sown during May-June, 2016. Neem cake 

2kg, FYM 15 kg, vermicompost 2 kg and 
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BHC (Lindane) powder 50 g per bed were 

applied at the time of sowing. The average 

seedlings per bed were 600. As per the 

information given by the staff, the 

incidence of leaf curling was started from 

October, 2016. For protection of the 

seedlings, they 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 in different sectors and beds. 

It was observed that the teak seedlings  

 Fig.2: Leaf curlings in teak seedlings  
 

attacked by leaf curling. The symptoms of 

leaf curling are the shortened inter-node, 

leaf roll and necrosis were observed.  

Puckering and mottling of leaf blade and 

gradual reduction in size were also 

observed. Curling leaves, thickening, 

swelling of veins and affected seedlings 

appear busy with stunted growth (Figs.1-3) 

The disease possibly caused by viruses / 

phytoplasma. Generally leaf curling virus 

transmitted by viruliform insects i.e. sap 

suckers (jassids). 

 Fig. 3: Teak leaves curling   
 

In Tropical Forest Research Institute, 

Jabalpur, no any virologists are working. 

Therefore, the present problem of leaf 

curling was referred to the Virologist Dr. 

G.P.Rao, Principal Scientist, Division of 

Pathology and Dr. N.M.Meshram, 

Scientist (Taxonomist-Hemiptera), 

Division of Entomology, Indian 

Agricultural Research Institute (ICAR), 

New Delhi for further diagnosis and actual 

cause of leaf curling in teak seedlings. As 

per the information given by the scientists, 

there was no any virus, the teak seedlings 

damaged by Phytoplasmas. Phytoplasmas 

are spread principally by insect of the 

families Cicadellidae (leafhoppers) which 

feed on the 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 in teak seedlings are 

summarized in Table 1. The incidence of 

leaf curling ranges from 39.00 to 77. 65 

per cent in different beds and sectors of 

forest nursery. The average incidence of 

leaf curling was recorded 55.37 per cent. 
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On the basis of the nature of damage, the 

insect pest i.e. jassids suck sap 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 

17.8 EC @ 0.1% 0.5 ml or 

monocrotophos 36 E.C. @ 0.05% 

1.5 ml +  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 combination should be 

sprayed after rainy season for 

protection of teak seedlings.  

The insect pest i.e. jassids occur 

throughout in cultivated land and fairly 

commonly in forests, frequently several 

species. They occur 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 height (Beeson, 1941 and Browne, 

1968). 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 that teak seedlings 

were damaged by phytoplasmas 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- 

jassids suck the sap from leaves and cause 

characteristics hopper burn i.e. yellowing 

of leaves all along the leaf margin in the 

final stage of attack and leaf becomes cup 

shaped. 

Table 1: Observations on the incidence 

of leaf curling in teak seedlings 

 

Sl. 

No. 

Total 

seedlings 

Affected 

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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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 science discipline got 

embedded with bioinformatics and 

biotechnology studies, while the vital basic 

subjects went underrated. 

 Pharmacognosy, a discipline of science 

deals with the knowledge of therapeutic 

plants is one of the most significance 

subjects for research and development of 

new drugs. It 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 drugs. This branch 

nowadays amalgamated with the different 

modern branches of biology in search of 

some noble discoveries in relation to 

natural products. 

This involves the extensive study of 

natural products from various sources 

including plants, bacteria, fungi, and 

marine organisms. It 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 of this important branch. 

Molecular biology has become essential to 

medicinal plant drug discovery through the 

determination and implementation of 

appropriate screening assays directed 

toward physiologically relevant molecular 

targets, and modern Pharmacognosy also 

encapsulates all these relevant new areas 

into a distinct interdisciplinary science. 

The emphasis and focus of research in this 

field have changed significantly, from 

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, ethnomedicine, 

and ethnopharmacology.  

It also formed the basis of the development 

of the subject ñPharmacy.ò However, it is 

rather unfortunate that this subject is 

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 forget 

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 introduced or are 

currently involved in late-phase clinical 

trials. 

India is the worldôs third largest 

manufacturer of pharmaceuticals, with 
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export to over 65 countries
1. 

The fact that 

we need to attract students to pursue a 

career in science has been well established, 

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 markets.
 
The journey of synthesis of 

natural products isolated from medicinal 

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 sciences
2
.
 

Introduction of Undergraduate course as 

B.Sc. (Hons.) in pharmacognosy after 12
th
 

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 

graduation and 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 12
th
 with 

Mathematics he is bound to pursue career 

in Engineering (B.Tech) and a student 

passsed 12
th
 with 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 waste 

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 Research in Ayurveda and Siddha), 

CCRUM (Central Council for Research in 

Unani Medicine) ,Pharmacognosy 

laboratories in CSIR viz. NBRI 

(Lucknow), CIMAP (Lucknow),IIIM 

(Jammu) etc. 

This type of UG and PG courses in 

different universities may opened new 

horizon for well 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 

across different universities 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 expected 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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Introduction  

A satellite consists of many cameras and 

sensors fitted on it, which help them to 

capture images or to collect the 

information from a place on a planet. It 

uses the reflected radiation either from the 

sun or the satellite itself to acquire the 

information. The satellite after receiving 

the information from the target location 

transmits the waves to the ground station, 

where the satellite images are further 

processed to get proper information.  

 
Fig 1. Illustration 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 weather 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 

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 polar-orbiting 

meteorological satellites ï the global 

observing system (WMO, 2005).  

History  

Sputnik-1 was the first satellite launched 

on 4
th
 October 1957 by Soviet Space 

Program, Soviet Union. This satellite was 

built for the purpose of earth observation. 

 
Fig 2. Replica of Sputnik-1 

 

Aryabhata was the first Indian satellite 

 Fig 3. Aryabhata Satellite 
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launched on 19
th
 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 on 1
st
 

April 1960 (Kidd et. 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. TIROS-1 satellite 

Indian Satellite System, INSAT-1A was 

the first Indian meteorological satellite 

which also helped in communication 

purpose. It was launched on 10
th
 April 

1982 by ISRO. It was operational for 6 

months. 

 
Fig. 5. INSAT-1A 

Types of satellite 

There are two types 

i) Geostationary satellites 

ii)  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 with the speed 

of earthôs rotation along its own axis, 

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 data 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. 

 
Fig. 6. Illustration of a geostationary 

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 as earth 

observation purpose. 

Landsat, NOAA, SPOT, ERS are few 

examples of polar satellite. 
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Fig. 7. Illustration of a polar satellite 

 

 

 

 

 

 

 

 

 

 

Table 1: List of indian meteorological satellites 

Satellite  Launch date  Launch vehicle  

INSAT-1A  10 April 1982  Delta 3910 PAM-D  

INSAT-1B  30 August 1983  Shuttle [PAM-D]  

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 H10-3  

INSAT-3B  22 March 2000  Ariane-5G  

INSAT-3C  24 January 2002  Ariane-42L H10-3  

Kalpana-1 (METSAT)  12 September 2002  PSLV-C4  

INSAT-1A  10 April 1982  Delta 3910 PAM-D  

INSAT-1B  30 August 1983  Shuttle [PAM-D]  

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 H10-3  

INSAT-3B  22 March 2000  Ariane-5G  

INSAT-3C  24 January 2002  Ariane-42L H10-3  

Kalpana-1 (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 types of 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 convert it into 

digital form. It further transmits the 

radiations to their respective ground 

stations. 

Active sensors 



Van Sangyan (ISSN 2395 - 468X)                 Vol. 4, No. 4,            Issue: April , 2017  

Ò Published by Tropical Forest Research Institute, Jabalpur, MP, India  22 
 

These satellites emit their own radiation 

for a specific target location on a planet. 

The emitted radiation then is reflected 

back to the satellite, 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 broadband radiometers 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) (Drummond, 

2002), the atmospheric infrared sounder 

(AIRS) (Chahine et al., 2006), the infrared 

atmospheric sounding interferometer 

(IASI) (Chalon et al., 2001), the moderate 

resolution imaging spectroradiometer 

(MODIS) (Remer et al., 2005), the 

scanning imaging absorption spectrometer 

for atmospheric chartography 

(SCIAMACHY) (Buchwitz et al., 2004). 

Uses of weather satellites 

¶ Measuring radiation from the 

earth's surface and atmosphere give 

information on amounts of heat and 

energy being released from the 

Earth and the Earth's atmosphere. 

¶ Helps to detect and forecast the 

natural calamities like cyclone etc. 

¶ Satellites detect the quantity of 

snow deposit in winter, the 

movement of icebergs in the Arctic 

and Antarctic. 

¶ Helps in finding the depth of 

oceans.  

¶ Some satellites also have a water 

vapour sensor that can measure and 

describe how much water vapour is 

present in different parts of the 

atmosphere. 

¶ Infrared sensors on satellites help 

in examining crop conditions, 

deforested areas and regions of 

drought. 

¶ Satellites can detect volcanic 

eruptions anywhere on the earth 

surface and the motion of ash 

clouds. 

¶ Fishermen  who sail mid-ocean for 

fishing, can find out important 

information about the temperature 

of the sea from measurements that 

satellites make and also the news 

about the approaching storm. 

¶ Meteorological satellites help in 

mapping and monitoring of rainfall 

on a global scale (Kidd et. al., 

2009). 

¶ 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 

ñMTST-1R (a.k.a Himawari-6), near Japan 

Conclusion 

It is true that, satellites are the eyes in the 

sky. Satellites are extremely important for 

the world. They are used to warn us about 

natural disasters and their severity (like- 
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cyclonic storms, heavy rainfall), 

forecasting weather, communication with 

other countries, identifying different type 

of crops and finding natural resources. 

These technologies have become so 

important and we are now so used to it that 

we canôt imagine our society without it. 
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ᵦ ᶁρᵬᵾ ᵺɑ ᵻv , ᵺɑ ᵲtv  ᵑɑᵷ ᵯɑr ᵾᵲv  ᵾt ᵈ ᵧt  ᵷŋɑ ᵬᵾᵲᵬᵲt  ᵰᵻᵷ 
 

ᵩχ ᶀ ᵲᵾᵰ, ᶀφᵲγ  ᶁtᵰᵾᵲ ᵱᵾρᵷ ᵷŋɑ ᵰχ ᶋγ ᶁtᵰᵾᵲ ᵾδᵲᵱᵾ 

ᵿᵷ ᵿᵷ ᵾᵴᵱ ᵿн  vᵿᵷᵯᵾᴝ, ᶇ ᵷᵾᵿχᵗ ᵿᵷᵯᵾᴝ 

ᵺᵲᴝᶁγᵾ ᵿᵷ ᵿᵷ ᵾᵴᵱ, ᵿbᵮt ᵾᵬᶁᵲ-497001, ᵝ ᶀᵺᴝ .u 

ᵺᵾᵲᵾɑн 

ᵰᵾχᵷ ᵾγᵿβ ᵬbχᶀ ᵿᵷᵿᵯ  ᵾtᵲ ᶇt 

ᵈᵷᵱt ᵾβ  ᵗ ᵬᶂβ ᶇt ᵿᵴŋ  ᵱ  ᵱᵾ 

ᵇ ᵱ  ᵬ ᵺᶇ ᵷχ  ᵬᵲ ᵿχᵯᵲ ᵻᶈ  ɜᵰχᶁᵱ ᵷχ  

ᵺᶇ ᵿᵷᵿᵯ  ᵾtᵲ ᶇt ᵷχᶋᵬγ  ᶈγᵺᶇ-ᵴt ᶗᶀ, ᵾᴥᵲᵾ, 

ᵾɯᵺ, ᵺᵾᵴ ᵮᶀγ, ᵰ ,d ᵓᵷᵴᵾ, ᵮᵻᶇᵲᵾ, ᵻᵲᵾ, 

ᵱeᵾρ , ᵾ ᵲtβᵾ  dᵲᵻᵾ ᵻᶈ  ɜ ᶇβρᶂᵬᵾ ᶋγ  t

ᵑt  ᵰᶁu ᵷχᶋᵬγ  ᵻᶈ, ᵿγᵺt ᵾ ᵈᵾρᵷᵾᵺᶀ 

ᵺᵰᶁρᵾᵱ ᵬᶀᶘᵱ ᵺᶇ ᵬɛᵱᶋᴝ ᵲtβᵾ  dᵲᵻᵾ ᵻᶈ  ɜ

ᶇβρᶂᵬᵾ ᵺɑ ᵻv  ᵴᶋᴝ  ᵗ ᵈ ᵧt  ᵿγ ᵿβ ᶋt 

ᵺᵰᶃρ ᵷŋɑ ᵺ ᵰ ᵮχ ᵾβᵾ ᵻᶈ  ɜ ᶇβρᶂ ᵬᶇ ᵾt 

ᵬɛᵱᶋᴝ ᵮᶀᶗᶀ ᵮχ ᵾχᶇ ᶇt ᵺᵾγ-ᵺᵾγ ᵾuρ, ᶋρχᵾ, 

ᵬᵴ, ᵱeᵾρ  ᵮχ ᵾχᶇ ᵰ ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜ ᵺeᵰ 

ᵿᵷᵿᵯ  ᵾtᵲ ᶇt ᵖᵹφᶀᵱ ᶁvᴝ ᵯᶀ ᵬᵾᵱᶇ ᵾγβᶇ ᵻᶈ  ɜ

ᵦ ᶂρᵭᵴ ᵰ ᵿᵷᵿᵯ  ᵾtᵲ ᶇt ᵬᶋᵹt  ᵦᵷ ᵻᶋβᶇ ᵻᶈ, 

ᵿγᵺᵺᶇ ᵺet  ᵮᵾγᵾᵲ ᵰ ᵰᵾɐᴝ ᵮ  β ᵱᵾρᵾ ᵻᶈ  ɜ

ᵯᵾᵲβ ᵺᵲtᵾᵲ ᶇt ᵾᵲᵾ ᵈ ᵷρᵾᵺᶀ ᵬᵲᵷᵾᵲ ᶋt 

ᵲᶋγ ᵾᴝᵲ ᵦγ ᵾ ᶀγᵷχ  ᶈнᵴᶀ ᵗ ᶁvᴝᵷ ᵾ ᵰ ᵺᶁφᵾᵲ 

ᵴᵾχᶇ ᶇt ᵿᵷᵿᵯ  ᵱᶋγ ᵾχŋ ɑ ᵴᴥᵾə ᵾγ ᵲᵻᶀ ᵻᶈ ᵦγ ᵾ 

ᵷχ  ᵿᵷᵯᵾᴝ ᶇt ᵰᵾᵱᵰ ᵺᶇ ᵈᵷᵱt  ᵱᵾᵺ ᵯᶀ 

ᵗŋ  ᵾγ ᵲᵻᶇ ᵻᶈ  ɜ ᵺe ᵨнᵾ ᵰ ᵿн ᵾ ᶋᵺᵾᵻχ  

ᵱᶋγ ᵾχ  ᶇt ᵇɑβ ᵙβ  ᵈ ᵷρᵾᵺᶀ ᵬᵲᵷᵾᵲ ᵦγ ᵾ 

ᶇβρᶁᵬᵾ ᵺɑ ᵾᵻt  ᶇt ᵮ  ᶋt ᵾᵷᵺᵾᵿᵱt  ᵿн ᵾ 

ᵻᶇβᶁ ᵾβᵷᶃᵿ, ᵰᶇφᵾᵷᶀ ᵾβᵾ- ᵾβᵾ  ᶋt 

ᵬᶁᵲ ᵾtᵲ ᵱρᵾ ᵾγ ᵲᵻᵾ ᵻᶈ  ɜ ᶇβρᶁᵬᵾ ᶋγ  tᵑt  

ᵲᵾᵿᵱtᶃβ ᵇt ᵾᶀᵱ ᵷχᶋᵬγ  ᵻᶈ ᵿγᵺᵺᶇ ᵷχ  

ᵿᵷᵯᵾᴝ ᶋt ᵈ ᵧt  ᵴᵾᵯ ᵾ ᵻᶋβᵾ ᵻᶈ  ɜᵺᵲᴝᶁγᵾ 

ᵷχ ᵰɑrᵴ ᶈγᵷᵿᵷᵿᵷφ ᵾβ ᵺᶇ ᵺᵬ  ᵻᶈ ᵿγᵺᵰ 

ᵿᵷᵿᵯ  ᵾtᵲ ᵗ ᵾγᵿβᵱᵾɐ ᵬᵾə ᵾγβᶀ ᵻᶈ ᶋγ  t

ᵈ ᵧt  ᵑɑᵷ ᵬᵾᵲᵬᵲt  ᶃρᵿ ᵺᶇ ᵰᵻᵷᵬᶂv ᵻᶈ  ɜ

ᵈ ᵷρᵾᵺᶀ ᵮᵾ ᵱ ᶇ ᵻᶋχᶇ ᶇt ᵾtᵲv  ᶇβρᶁᵬᵾ 

ᵾᴝᵰᶀv ᵺᵰᶁρᵾᵱ ᵰ ᵑt  ᵿᵷн ᶇᵹ ᵰᵻᵷ ᵲu ᵾβ ᵻᶈ  ɜ

ᵯᵿᵷᵱ ᶋt ᵱᵾχ ᵰ ᵲu ᶇβ  ŋᵬᶇᶗ-ᵬᶌφ  ᵾt 

ᵺɑᵲ  v ᵷŋɑ ᵺɑᵷφ  χ ᵱtᵾ ᵾγχᵾ ᵾᴥᵿᵻŋ  ᵿγᵺᵺᶇ 

ᵗ ᵬᵾᵲᵿγ ᵿβ  tᵦɑ  ᵾt ᵺɑ ᶁβᵴχ  ᵮχᵾ ᵲᵻᶇ  ɜ

ᵾβᵷχᵾ  

ᶇβρᶂᵬᵾ ᵾt ᵷᵾχ ᵬᵿβ  t ᵾχᵰ ᵾrᵱᶋᵬᶋᵲᵺ 

ᵰᶇᵴᵾχᶋγᵾᵱᵴᶋχ ᵻᶈ, ᶋγ  t ᵿŋᵮχᶇᵺᶀ ᶁtᵴ ᵾt ᵑt  

ᵺρ ᵱ ᵻᶈ  ɜ ᶇβρᶂ ᵗ ᵇᵱ ᵾγᵿβᵱᶉ ᵾrᵱᶋᵬᶋᵲᵺ 

ᵿ ᵾχ, ᵾrᵱᶋᵬᶋᵲᵺ ᶋχᵰᶇχχᶋᵺᵾ, ᵾrᵱᶋᵬᶋᵲᵺ 

ᶂrᵿᵮᵱᵾ, ᵾrᵱᶋᵬᶋᵲᵺ ᵑᵺᵱᶂᵴᵬχᵾ, ᵾrᵱᵬᶋᵲᵺ 

ᵲᶉᵱᵴᶀ, ᵾrᵱᶋᵬᶋᵲᵺ ᶁχᵬ , ᵾrᵱᶋᵬᶋᵲᵺ 

ᵷᶇχᶀᵱᵾχᵾ ᵻᶈɜ ᵰᶁᵱ ᵬ ᵺᶇ ᵮᶀᶗᶀ ᵮχ ᵾχᶇ ᶇt ᵿᵴŋ  

ᵾrᵱᶋᵬᶋᵲᵺ ᵰᶇᵴᵾχᶋγᵾᵱᵴᶋχ ᵾγᵿβ ᵾt ᵬɛᵱᶋᴝ 

ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜ ᶇβρᶂᵬᵾ ᵾt ᵺɑ ᵻv  ᵈ  γᵺ 

ᵻχᶀ ᵮᵿt  ᵾᴥᶀχ ᵾtᵴ ᵺᶇ ᵴᴥᵾ  dᵲᵻᵾ ᵻᶈ  ɜ

ᵾᵰᶀv ᵦρᶂᵬᵾ ᵾt ᵬɛᵱᶋᴝ ᵮᶀᶗᶀ ᵮχ ᵾχᶇ ᶇt 

ᵴbᵾᵷᵾ ᶋρχᵾ, ᵬᵴ ᵷŋɑ ᶁtχᶀᵲ ᵋ ᶋᴝ ᵰ ᵲtβᶇ ᵻᶈ 

 ɜ ᵬᶂᵲᶇ ᵯᵾᵲβ ᵰ .β .ᴝ, ᵰᵱ ᶇнρ, ᶗɛᶀᵺᵾ, 

ᵇ ᵾvᴥᵴ ᶇнρ, ᵬɑ. ᵮɑᴝᵾᵴ, ᵰᵻᵾᵲᵾ, ᵈᵺᵾᵰ, 

ᵗχ ᵾχt , ᵿβᵰᵴχ ᵾrᶂ, ᵰ ᶇβρᶂᵬᵾ ᵾt ᵺɑ ᵻv  

ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜ ᶇβρᶂᵬᵾ ᵾt ᵺɑ ᵻv  .β .ᴝ ᶇt 

ᵺᵲᴝᶁγᵾ ᵺɑᵯᵾᴝ ᶇt ᵿγᵴᶇ ᵺᵲᴝᶁγᵾ, ᵺᶂᵲγᵬᶁᵲ, 

ᵮᵴᵲᵾᵰᵬᶁᵲ, ᶋtᵲᵱᵾ, ᵞн ᵬᶁᵲ ᵦγ ᵾ ᵮ ᵲβ ᵺɑᵯᵾᴝ 

ᶇt ᵿγᵴᶇ ᵾttɑᶇᵲ, ᵾχᵲᵾᵱv ᵬᶁᵲ, ᵮᶀγᵾᵬᶁᵲ, 

ᶋtᶗᵾᴝᶉᵷ, ᵨ ᶇβᵷᵾᶗᵾ, ᵺᶁtᵰᵾ ᶇt ᵴbᵾᵷᵾ 

ᵲᵾγ ᵾχᴝρɑ ᵾɑᵷ ᵰ ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜᵦ ᶁρᵬᵾ ᵺɑ ᵻv  
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ᵾt ᵰᶁᵱ ᵋᶇᵱ ᵴᶋᴝ  ᶋt ᵾtᵰ ᶇχρᵾ, ᵈ ᵧt  ᵷŋɑ 

ᵺᵾᵰᵾᵿγ  t ᶀγᵷχ  ᵰ ᵺᶁφᵾᵲ ᵴᵾχᵾ ᵻᶈ  ɜ ᶇβρᶁᵬᵾ 

ᵺɑ ᵾᵻt  ᵬᵲᵷᵾᵲ ᶇt ᵮ  ᵻᶇβᶁ ᵿн ᵾ ᶋᵺᵾᵻχ  

ᵱᶋγ ᵾχ, ᵾᵷᵺᵾᵿᵱt  ᵿн ᵾ ᵻᶇβᶁ ᵾβᵷᶃᵿ, 

ᵰᶇφᵾᵷᶀ ᵾβᵾ- ᵾβᵾ  ᶋt ᵬᶁᵲ ᵾtᵲ, ᵦ ᶁρᵬᵾ 

ᵺɑ ᵾᵻt  ᵬᵲᵷᵾᵲ ᶋt ᵇχ ᶁρᵾχ ᵷŋɑ ᵿᵷᵿᵯ  

ᵱᶋγ ᵾχo ᵴᴥᵾə ᵾγ ᵲᵻᶀ ᵻᶈ  ɜ 

ᵿᵷβᵲt  ᵷŋɑ ᵋᵬᵾρχ  

ᵯᵾᵲβ ᵰ ᵦρᶂᵬᵾ ᵋᵬᵾρχ  ᵷŋɑ ᵿᵷβᵲv  ᶇt ᶇ ᵰ 

ᵰᵱ ᶇнρ ᵰγ ᵾγχ ᵲu ᵾβ ᵻᶈ  ɜ ᵺetᶇ ᵴbᵾᵷᵾ 

ᵝ ᶀᵺᴝᶘ, ᵇ ᵾvᴥᵴ ᶇнρ, ᵋβᵲᵾuᵅr, ᶇtᵲᵴ, 

ᵈ ᶇнρ, ᵿβᵰᵴχ ᵾrᶂ, ᵗχ ᵾχt , ᵰᵻᵾᵲᵾ, ᵬɑ. 

ᵮɑᴝᵾᵴ, ᵋᵲ ᶇнρ, ᶁγᴝᵲᵾβ ᵰ ᵿᵷβᵲv  ᵬᵾᵱᵾ 

ᵾγβᵾ ᵻᶈ  ɜ ᵺᵮᵺᶇ ᵰt ᵿᵷβᵲv  ᵞᵰᶂ-ᵗᵰᶀᵲ, 

ᵿнᵰᵴᵾ, ᵻᵲᵱᵾvᵾ ᵈ  ρᵲᵾᵱ ᵰ ᵬᵾᵱᵾ ᵾγβᵾ ᵻᶈɜ 

ᵦ ᶁρ ᵾt ᵬɛᵱᶋᴝ  

ᵭᵴ 

¶ ᵾuχᶇ ᵰ, ᵬᶇχ ᵺɑᵮφ ᶀ ᵲᶋᴝ ᶇt ᵬɛᴥ ᵾᵲ ᵰ, 

ᵗ ,γ ᵬᶇᵿᴥᵺ ᶇt ᵴeᵾγ ᵰ ᵱᶋᴝ ᵱtᵾ 

ᵾγβᵾ ᵻᶈ  ɜ

¶ ᵺetᶇ ᵭᵴ ᵰ ᶋχᶀχ 

(7.13±0.11g/100g), ᵾtᵮᵻᵾer ᶇχ 

(16.35±0.15g/100g), ᵭᵾeᵮᵲ 

(54.05±0.23g/100g), ᵿᵷχᵾᵿᵰχ  (C), 

ᵷŋɑ ᵿuχ (γCu, Fe, Na, K) ᵦᵷ ᵬᵾᵱᵾ 

ᵾγβᵾ ᵻᶈ  ɜ

ᵬᶀ  

ᶂχuᶀ ᵬᶇᵿᴥᵺ ᶇt ᵬɛᴥ ᵾᵲ ᵰ ᵬɛᵱᶋᴝ ᵱtᵾ ᵾγβᵾ ᵻᶈ 

ᵺᵾγ ᵻᶀ ᵱᵻ ᶂχu ᵮχ ᵾχᶇ ᵰ ᵺᵻᵾᵱβᵾ ᵲtβᵾ ᵻᶈɜ 

ᵾtᵮᵿχ  t ᵾuρ 

ᵦ ᶁρᵬᵾ ᶇt ᵗχᶇ-ᵭχᶇ ᵮᶇtᵾᵲ ᵬᶀ ᶋt ᵙr  uᵰ ᵺᶗᵾ 

ᵲt ᵾtᵮᵿχ  t ᵾuρ ᵮχᵾᵱᵾ ᵾγβᵾ ᵻᶈ  ɜ

 

ᶀγᵿᵷt ᶋᵬᵾγ  χ

ᵷχᵷᵾᵿᵺᵱ ᶋt ᶇβρᶁᵬᵾ ᵺɑ ᵻv  ᵺᶇ ᵲᶋγ ᵾᴝᵲ 

ᵿᵰᵴβ ᵾ ᵻᶈ ᵿγᵺᵺᶇ ᵋχ ᶇt ᵈ ᵧt  ᵷŋɑ ᵺᵾᵰᵾᵿγ  t

ᵲβ ᵰ ᵺᶁφᵾᵲ ᵻᶋβᵾ ᵻᶈ  ɜ ᵷχᵷᵾᵺᶀ ᵑɑᵷ ᵾᴝᵰᶀv 

ᵇɑᴥ ᵴ ᶇt ᵴᶋᴝ ᵿᵷᵿᵯ  ᵾtᵲ ᶇt ᵷχᶋᵬᵾρ ᵾt 

ᵺɑ ᵻv  ᵲtβᶇ ᵻᶈ ᵿγᵺᵺᶇ ᵋᵻᶇ ᵈᵱ ᶋβ ᵾ ᵻᶋβᶀ ᵻᶈ 

ᵺᵾγ ᵻᶀ ᵲɯᶇᵴᶂ ᵬɛᵱᶋᴝ ᵯᶀ ᵲtβᶇ ᵻᶈ  ɜᵷχ  ᵺᶇ ᵾ 

ᵿᵷᵿᵯ  ᵋᵬᵾρ ᵉχᵗ ᶈρᵿχ  t ᵈᵷᵱt ᵾβ ᵾt 

ᵿbᵯ  ᵇɑᴝ  ᵻᶈ  ɜ ᵺetᶇ ᵿᵮχᵾ ᵉχ ᶇt ᶀγᵷχ  ᵗ 

ᵗᵬχᵾ ᵯᶀ ᵻχ ᵗ ᵾγ ᵺt ᶀβ ᵱᶋt  ᵱᶇ ᵺ ᵱρ 

ᵺᶇ ᵉχ ᶇt ᵺᵾᵰᵾᵿγ ,t ᵺᵾɑt ᶃᵿβ ,t ᵈ ᵧt  ᵷŋɑ 

ᵬᵾᵲᵬᵲt  ᵰᵻᵷ ᵲu ᶇβ ᵻᶈ  ɜ ᵦρᶂᵬᵾ ᵺɑ ᵻv  

ᵾtᵱ ᵰ ᶋt ᵖᵲ ᵿbφ  tᵺᵭᵴ ᵮχ ᵾχᶇ ᶇt ᵿᵴŋ  

ᵺᵲtᵾᵲ ᵾᵲᵾ ᵷχ  ᵿᵷᵯᵾᴝ ᶇt ᵰᵾᵱᵰ ᵺᶇ ᵿᵷᵿᵯ  

ᵱᶋγ ᵾχ ᵺᵰᵱ ᵺᵰᵱ ᵬᵲ ᵺɑᴥ ᵾᵿᵴβ  ᵗ ᵾγ ᵲᵻᶀ ᵻᶈ 

ᵿγ ᵰχ ᵰᶁβ  ᴂ ᵲᴥv  ᵬᵾρᶂtᵾ ᵿᵷβᵲv , ᵿн ᵾ 

ᶋᵺᵾᵻχ  ᵱᶋγ ᵾχ, ᵾᵷᵺᵾᵿᵱt  ᵿн ᵾ ᵻᶇβᶁ 

ᵾβᵷᶃᵿβ, ᵰᶇφᵾᵷᶀ ᵾβ/ ᵾβᵾ  ᶋt ᵬᶁᵲ ᵾtᵲ, 

ᶈᴝᵲ- ᵾᵷᵺᵾᵿᵱt  ᵾβ  t ᶋtᵺ ᵻᶇβᶁ ᵇχ ᶁρᵾχ 

ᵱᶋγ ᵾχ, ᵦρᶂᵬᵾ ᵺɑ ᵾᵻt  ᵬᵲᵷᵾᵲ ᶇt ᵿβᵯᵾᵷᵾχ 

ᵮ   tᵿᵴŋ  ᵿн ᵾ ᶋᵺᵾᵻχ  ᵱᶋγ ᵾχ ᵺɑᴥ ᵾᵿᵴβ  

ᵗ ᵾγ ᵲᵻᶀ ᵻᶈ  ɜ ᶇβρᶁᵬᵾ ᵺɑ ᵻv  ᵺᶇ .β .ᴝ ᵾᵰᶀv 

ᶇ ᶇt ᵴᴝ ᵯᴝ  24 ᵴᵾu ᵺᶇ ᵿbφ  tᵬᵲᵷᵾᵲ ᶋt 

ᵺᶁᵲᵾ ᵿᵰᵴ ᵲᵻᶀ ᵻᶈ ᵷ ᵈᵱ ᶇt ᵺᵾφ  χ ᵬɛᵴ  φᵻᶋ 

ᵲᵻᶇ ᵻᶈ  ɜ

ᵦ ᶁρᵬᵾ ᵺɑ ᵻv  ᵿᵷᵿφ  (ᵿᴥ  1) 

ᵾнu ᵗ  χ

ᵦ ᶁρᵬᵾ ᶋβᶗχᶇ ᵺᶇ ᵬᶂᵷ ᵾнuᵗβ  χ ᵱtᵾ ᵾγβᵾ ᵻᶈɜ 

ᵦ ᶁρᵬᵾ ᶇt ᶁvᴝᵷ ᵾ ᶇt ᵿᵴŋ  ᵾнuᵗβ  χ ᵑt  

ᵰᵻᵷᵬᶂv ᵾtᵱ ᵻᶈ ᵿγᵺtᶇ ᵭᵴᵷ ᵬ ᵿχ ᵴtχ ᶇ 

ᵷᵾᵴᶇ ᵬᶇ  χ ᶇtᵷᵴ ᵿbφ  tᵰᵾᵾ ᵰ ᵈ ᶇβ ᵻ ᵮᵿt  

ᵋχ ᶇt ᵈ ᵾtᵲ ᵰ ᵷᶃᵿρ  ᵦγ ᵾ ᵲɑᴝ ᵬ ᵰ ᵯᶀ 

ᶁvᴝᵾᵰt  ᵺᶁφᵾᵲ ᵻᶋβᵾ ᵻᶈ  ɜ
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ᵦ ᶁρᵬᵾ ᶁβᶗᵾə 

ᵾнuᵗβ  χ ᶇt ᵬ ᵾβ ᶇβρᶁᵬᵾ 40-50 ᵨχ  ᵰ 

ᶈβᵱᵾᵲ ᵻᶋ ᵾγβᵾ ᵻᶈ  ɜ ᵺet  ᵬᵻᴥ ᵾχ ᵱᵻ ᵻᶈ  tᵱᵻ 

ᵻᵲᵾ ᵻᶋtᵲ ᵿβᵲβᵾ ᵾδᵿᶗᵱ ᵰ ᵨu ᵾβ ᵻᶈ  ɜᵱ  ρ

ᵬᵾ ᵾδᵿᶗᵱ ᵬᵲ ᶁδᵴβ ᵾ ,d ᵿᴝᵲᵾ ,d ᵨu ᶇ 

ᵮβ ᵺᵰδ ᵾχ ᵾᴥᵿᵻŋ   tᵬᵾ ᶁβᶗᵾə ᵱᶋᵱ ᵻχ ᵻᶈ 

 ɜ ᶋtᵰᵴ ᵬ  ᶋt ᵻχ ᶋβᶗχᵾ ᵾᴥᵿᵻŋ  ᵦγ ᵾ ᵬᶇ 

ᵗ ᶁβᶗᵾə ᵰ ᵿᵷᵴɑᵮ ᵯᶀ ᵻχ ᵲtχᵾ ᵾᴥᵿᵻŋ   ɜᵇβ  ᴂ

ᵬᵾ ᶁβᶗᵾə ᵗ ᵾᵲɑᵿᵯt  ᵿβᵿγ ᵱχᶇ ᵬᶇ ᶇt ᵲɑᴝ ᶇt 

ᵬᵲᵷβ  χ ᶇt ᵈ ᵾφᵲ ᵬᵲ ᵿχ ᵾφᵲβ ᵱtᵾ ᵾγχᵾ 

ᵾᴥᵿᵻŋ   ɜᵮ  βᵰᶋχᵾ, ᵺχᶋ ᵷᵾᵴᵾ, ᵗχᵾ-ᵭχᵾ, 

ᵗᶗᶇ ᵾuᵱᵾ  d ᵷŋɑ ᵰᵾβᵾ ᵾρᴝ ᵷᵾᵴᵾ ᵬᵾ ᵮᶀᶗᶀ 

ᵮχ ᵾχᶇ ᶇt ᵿᵴŋ  ᵇχ ᶁᵬᵱᶋᴝᶀ ᵻᶋβᵾ ᵻᶈ  ɜ

ᵙᶀ ᵮɑφ ᵾə 

ᵮᶀᶗᶀ ᵮχ ᵾχᶇ ᵱᶋᵱ 50 ᵬ  ᵗ ᵑt  ᵙᶀ ᶋt 

ᵰᵾχ  tᵙᶀ ᵻtᵾ ᵾγβᵾ ᵻᶈ  ɜᵬᵲβ ᶁ ᵷᵻᵾᵲt  

ᵬ ᵺᶇ ᵰᵾχ  tᵙᶀ ᵰ ᶋρ ᵬᶇ ᵿbφ  tᵱᵾ ᶋρ ᵬᶇ 

ᵰt ᵻᶋ ᵺt ᶇβ ᵻ  ɜᵬᵲβ ᶁ ᵺɑ ᵾᵻt  ᶋt ᵱᵻ ᵺᵴᵾᵻ 

ᶀρ ᵾγχᶀ ᵾᴥᵿᵻŋ   tᵷᶇ 50 ᵇ ᶇβ ᵬ  ᵾt ᵻᶀ 

ᵿᴝᵱᵾɐ ᵮχ ᵾo  ɜ ᵿᴝᵱᵾɐ ᵮχ ᵾβᶇ ᵺᵰᵱ 25 ᵬ  ᶇt 

ᵣɑiᵴ ᶇt ᵑt  ᵕᵲ ᵦγ ᵾ 25 ᵬ  ᶇt ᵣɑiᵴ ᶂρᵺᵲᶀ 

ᵕᵲ ᵲu ᵲt ᵺe ᵾtᵲ ᵗ ᵙᶀ ᵮχ ᵾə ᵾγβᶀ ᵻᶈ, 

 tᵬᶋ ᵗ ᵿᴥᵗχ ᶀ ᵷᵾᵴᶀ ᵺβ ᵻ ᵇɑ ᵲρ ᵗ ᵕᵲ 

ᵲᵻβᶀ ᵻᶈɜ ᵬᵿᵱ ᶇt ᵬɜᵲ ᶋρχ  ᵕᵲ ᶁβᵴχ ᵾᵰt  

ᵬ ᵺᶇ ᶋρ ᵮᶗᶇ ᶇβρᶂᵬᶇ ᵲuᶇ ᵾγβᶇ ᵻ  ɜ

ᵿᴝᵱ ᵗ ᵺɑ ᵻv  ᵗ  ᵬᵲ ᵲuᶀρᶀ 

ᵦ ᶁρᵬ  ᵗ ᵿᴝᵱᵾɐ ᵮᵾɑφ ᵲt ᵾᵰᶀv ᵾнᵰ ᵺᶇ 

ᵭᶗ ᵬᵲ ᵴᵾχᵾ ᵾᵲɑᵯ ᵲt ᶇβρᶇ ᵻ  ɜᵭᶗ ᵰᶁɑᵿнᵱ 

ᵾᵲᵾ ᵱ ᵲtχᶇ ᶇt ᵬ ᵾβ ᵋχ ᵾt ᵺɑ ᵻv  ᵱtᵾ 

ᵾγβᵾ ᵻᶈ  ɜ ᵲuᶀρᶀ ᶇt ᵺᵰᵱ ᵰᶁнɑᶀ ᵦγ ᵾ ᵿbᵯᵲ  t

ᶁtβ ᵿᴝᵱ ᶋt ᶋuᵴt ᵲ ᵋχᵗ ᵺɑᵱᵾ ᵑɑᵷ 

ᶁvᴝᵷ ᵾ ᵺᶁᵿχᵿ  β ᵲtβᶇ ᵻᶈ  ɜ ᵿᴝᵱ ᶋt ᵬᶂᵷ ᵺᶇ 

ᵬᵿᵰ ᵗ ᵕᵲ ᵺᶁuᵾχᶇ ᵻᶇβᶁ ᵺe ᵾtᵲ ᵲuᵾ ᵾγβᵾ 

ᵻᶈ ᵗ ᵣɑiᵴ ᵬᵿᵰ ᵨнᵾ ᵗ ᵕᵲ ᵻᶋ  ɜ

ᵦ ᶁρᵬᵾ ᵾt ᵬɛᴥ ᵾᵲ 

 ᵿᴝᵱ ᶋt ᵺɑ ᵻv  ᶇt ᶌᴥγᶇ ᵨχ  ᵬ  χ ᵴᴝ ᵾtᵲ 

ᵬᵴχ  ᶇχρᵾ ᵾᴥᵿᵻŋ , ᵺet ᵾ ᵾtᵲv  ᵻᶈ  tᵬᵾ 

ᵺᶁut ᵲ ᵭᶂᵴβ ᵾ ᵻᶈ ᵿγᵺᵺᶇ ᵮᶀᴥ ᵰ ᵬᶋᵴᵾᵬχ  ᵻᶋβᵾ 

ᵻᶈ ᵦγ ᵾ ᵺᶂᵱ ᵾt ᵾtн ᵷŋɑ ᵰᴝ ᵻᵷᵾŋ ɑᵇ ᵲρ ᵦt  

ᵷᶇн ᵲtβᶀ ᵻᶈ  ɜᵭᵴᵷ ᵬ ᵬᵾ ᵺᶂu ᵾγβᵾ ᵻᶈ 

ᵷŋɑ ᵾtᵴᶇ ᵩᵮᶇ ᵷŋɑ ᵾρᴝ ᵻχ ᵬᶗβᶇ ᵻᶈ  ɜ ᵿᴝᵱ 

ᵗ ᵬᵴχᶀ ᶇt ᵬɛᵲᵾβ  ᵱᵻ ᵿᴝᵱᵾɐ ᵑt  ᶁρᵺᵲᶇ ᵺᶇ 

ᵑt ᵰρ ᶁrγᶀ ᵲᵻχᶀ ᵾᴥᵿᵻŋ  ᵇᵱγᵾ ᵙᶀ ᵺᶁuχ ᶇ ᶇt 

ᵮᵾρ ᵻᵗ ᵻᶋχᶇ ᵺᶇ ᵻᵷᵾ ᵺᶇ ᵬᵴχ  ᵾγᵱᶇᴝᶀ  ɜᵿγᵺᵺᶇ 

ᵺᶁu- ᶋρᵹ ᵗ ᵺɑᵯᵾᵷχᵾ ᵮχᶀ ᵲᵻβᶀ ᵻᶈ  ɜᵬᵲβ ᶁ ᵱᵻ 

ᵯᶀ ᵱᵾχ ᵲuᵾ ᵾγᵷᶇ  ᵗ ᵿᴝᵱᵾɐ ᵈᵿɑн  t ᵬ ᵺᶇ 

ᵯᶀ ᵑt  ᶂρᵺᵲᶇ ᶇt ᵬɜᵲ ᵻχ ᵻᶋχᵾ ᵾᴥᵿᵻŋ   ɜ

ᵺᴥ ᵾə 

ᵮᶋᵲ ᵗ ᵯᵲᵾə ᵑt  ᵇᵱɑβ  ᵰᵻᵷᵬᶂv ᵷŋɑ ᵾχγᶁt 

ᵾtᵱ ᵻᶈ  ɜ ᵿγᵺᵰ ᵦ ᶁρᵬᵾ ᵗ ᶁvᴝᵷ ᵾ ᵮχᵾᵱᶇ 

ᵲu ᶇχ ᶇt ᵿᵴŋ  ᵬᵱᵾ ᵺᵾᵷφ ᵾχᶀ ᵲu ᶇχ ᵗ 

ᵈᵷᵱt ᵾβ ᵻᶈ  ɜᵮᶋᵲᵾ ᵯᵲχᶇ ᵾt ᵾtᵱ ᵾβ  ᴂ ᵷŋɑ 

ᵺᵾɑᵱt ᵾᵴ ᵗ ᵷbᵿφ ᵰ ᵲtχᵾ ᵾᴥᵿᵻŋ   ɜ ᶋρ- ᶋρ 

ᵻγ ᵾᵲ ᶇt ᶇuᵲ ᵰ ᵲuᶀ ᵿᴝᵱ ᵰ ᵲtᶀᵮ 20 ᵴᶀχᵲ 

ᵬᵾχᶀ ᵾнᵰ ᶋt ᵿβᶗt ᶇβ ᵻᶈ ᵦγ ᵾ ᵬᵾχᶀ ᵿβᶗt ᶇχ ᶇt 

ᵈ ᶇφ ᵚɑχᶇ ᵮᵾρ ᵬᶇ ᶇt ᶇuᵲᶀ ᵗ ᵾγχ ᵬᵲᵷᵦβ  

ᵲt ᵱρᵾ ᵾγβᵾ ᵻᶈ ᵾβt  ᵬ  ᵺᶇ ᵿbφ  tᵬᵾχᶀ 

ᵿχ ᵴt ᵾγᵷᶇ  ɜ ᵺetᶇ ᵮᵾρ ᶇuᵲᶀ ᶋt ᶁβᵲɑβ  ᵻᶀ 

ᵿᵬᵾᵴ ᵱᵾ ᵾuᵴᶀ ᵮᶋᵲ ᵺᶇ ᵇ ᶀβ ᵲβᵻ ᵺᶇ ᵤt  ᶇβρᶇ 

ᵻᶈ ᵿγᵺᵺᶇ ᵷᵾᵬᶀtᵲv  ᶇt ᵾᵲᵾ ᵺᵯᶀ ᵿᴝᵱᵾɐ 

ᵰᶁᵴᵾᵱᵰ ᵻᶋ ᵾγβᶀ ᵻᶈ  ɜ

ᵮᶋᵲᵾ ᵯᵲᵾə/ᵿᵺᵴᵾə 

ᵮᶋᵲᵾ ᵯᵲβᶇ ᵺᵰᵱ ᵮᶋᵲᶇ ᶇt ᵿχ ᵴᴥᶇ ᵿᵻᵺᶇ ᶇt ᶋtχ  

ᶋt ᵺᶁβᵴᶀ ᵺᶇ ᵮᵾɑφ ᶇβρᶇ ᵻᶈ ᵑɑᵷ ᵮᶋᵲ ᶋt ᶀχᴥᶇ ᵗ 

ᵕᵲ ᵉβ ᵾχ ᵰɛᶇi (ᵰᶋr) ᶇβρᶇ ᵻᶈ  tᵮᶋᵲ ᵰ ᵿᴝᵱ 
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ᵗ ᵬᵲβ  dᵺtᶇ  ɜᵮᶋᵲᵾ ᶈβᵱᵾᵲ ᵻᶋ ᵾγχᶇ ᵬᵲ ᶇuᵲᶀ 

ᵬᵲ ᵤtᶇ ᵿᵬᵾᵴ ᵾt ᵑt  ᶋtχᵾ ᶋuᵴt ᵲ ᶇuβρ ᶇ ᵻᶈ 

 tᵬᵾ ᵲχᵰ  dᵻᶈ ᵱᵾ ᵻχ  ɜᵱ  ρᵬᵾ ᵲχᵰ 

ᵻᶋ ᵱᴝᵾ ᵻᶋ ᶋβ ᵑt  ᵻᵾγ ᵰ ᶀβχ ᵙᶀ ᵑt  ᶂρᵺᵲᶇ 

ᵻᵾγ ᵰ ᶋρ ᵙᶀ ᵬt ᶗt ᵲ ᵺɛᶇ ᵈᵬᵺ ᵰ 

ᵟχ ᵾtᵲtᵲ ᵮᶋᵲᶇ ᵰ ᵾrᵴβ ᶇ ᵻᶈ  ɜᵮᶋᵲᶇ ᶇt ᵿχ ᵴᴥᶇ 

ᵿᵻᵺᶇ ᵰ ᵲtᶀᵮχ  125 ᵙᶀ ᵈᶗᶀ- ᶗuᶀ  d ᵾγŋ ɑ

ᵺe ᵾtᵲ ᵰγᵾβᶇ ᵻᶈ  ɜ ᵻγᶇᵴᶀ ᵺᶇ ᵮρᵾtᵲ ᵮᶋᵲᵾ 

ᵯᵲβᶀ ᵲtβᶇ ᵻᶈ ᵿγᵺᵺᶇ ᵬᵾ ᶂᴥᵲᵾ ᵻᶋχᶇ ᵺᶇ ᵯᶀ 

ᵮᴥ ᵾβ ᵻᶈ  ɜᵮᶋᵲᵾ ᵯᵲβᶀ ᵿᵮ ᶁtᵴ ᵺtᶀ ᵻᶋχᶇ ᵺᶇ ᵑt  

ᵷᵾβ ᵿᵷt  ᵮᶋᵲᶇ ᵾt ᵷγ  χ ᵴᴝ ᵯᴝ  38 ᵺᶇ 40 

ᵴtᶋ ᵾᵰ ᵻᶋβᵾ ᵻᶈ  ɜ ᶋᴝρᵾᵰ ᵬᵲ ᶁuᵴᵾə ᵰ ᵰt 

ᵷγ  χ ᵾ ᵻᶋχᶇ ᵬᵲ ᵱᵻ ᵬβᵾ ᵴᴥ ᵾγβᵾ ᵻᶈ  t

ᵺt ᵭᶗ ᵬᵲ ᵮᶋᵲᵾ ᵯᵲβᶀ ᶀit ᵻχ  əᵻᶈ  ɜ

ᵬᵲᵷᵻχ  

ᵭᶗ ᵺᶇ ᵮᶋᵲᵾ ᵯᵲᵾə ᵑɑᵷ ᵿᵺᵴᵾə ᶇt ᵮᵾρ ᵬᵲᵷᵻχ  

ᶇt ᵾᵲᵾ ᵺᵲtᵾᵲᶀ ᶋᴝρᵾᵰ ᵰ ᵺᶁᵲᵿ  βᵲuᵾ ᵾγβᵾ ᵻᶈ 

ᵿγᵺᵺᶇ  tᵬᵾχᶀ ᵦγ ᵾ ᵰχᶀ ᵺᶇ ᵮᴥ ᵾᵱᶀ ᵾγ ᵺtᶇ  ɜ

ᵺetᶇ ᵮᵾρ ᵱᵻ ᵾeᵷᶇχ ᵗɑᵬχᶀ ᶋt ᶀχᵴᵾᵰᶀ ᵾᵲᵾ 

ᵮᶇᴥᵾ ᵾγβᵾ ᵻᶈ  ɜ

ᵯɑr ᵾᵲv / ᶋᴝρᵾᵰᶀtᵲv  

ᵰᶁᵱ ᶋᴝρᵾᵰ ᵬᵲ ᵮᶋᵲᶇ ᵬᵄᴥχ ᶇ ᵬᵲ ᵬᵲᵷᵻχ  

ᵇχ ᶁᵾ ᵬ  ᵇχ ᶁᵺᵾᵲ ᵮᶋᵲ ᵗ ᵿᴝᵪβᶀ ᵗ ᵾγβᶀ ᵻᶈ 

ᵷŋɑ ᵿᵰᵴᵾχ ᵱtᵾ ᵾγβᵾ ᵻᶈ  t ᵱᶇt ᵮᶋᵲᶇ ᵬᵲ 

ᵇɑᵗβ  ᵭᶗ ᵾt ᵾχᵰ, ᵮᶋᵲᵾ ᵰᵾɑt ᵑɑᵷ ᵙᶀ ᵗ 

ᵺɑᵱᵾ ᵇχ ᶁᵾᵬ  ᶇt ᵺᵾγ ᵺᵴ  ᵮᶋᵲᵾᵷᵾᵲ ᵺᶂᴥᶀ 

ᵭᵾᵰ ᵪɑᵮᵲ ᵰ ᵰᶇᵴ ᵾuβᶀ ᵻᶈ  ɜ ᵮγ ᵮᶋᵲ ᵬᵲ ᵿᵴu ᶀ 

ᵦγ ᵾ ᵭᵾᵰ ᵰ ᵿᵴu ᶀ ᵺɑᵱᵾ ᵑɑᵷ ᵾγχ ᵾtᵲᶀ ᵰ 

ᵿᵯ ᵾβ ᵻᶋ ᶋβ ᵮᶋᵲ ᵬᵲ ᵇɑᵗβ  ᵿᵷᵷᵲv  ᵻᶀ ᵰᵾᵱ 

ᵱtᵾ ᵾγβᵾ ᵻᶈ ᵦγ ᵾ ᵺe ᵾtᵲ ᵗ ᵿᵯ ᵾβ ᵷᵾᵴᶇ 

ᵮᶋᵲ ᶇt ᵿᵷᵷᵲv  ᵾt ᵬɑᴥ ᵾχᵰᵾ ᵯᶀ ᶋᴝρᵾᵰ ᵯᵾᵲᶀ 

ᶇt ᵾᵲᵾ ᶈβᵱᵾᵲ ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜᵭᵴᵷ ᵬ ᵺet  

ᵺᶂᴥχ ᵾ ᶋᴝρᵾᵰ ᵯᵾᵲᶀ ᵾᵲᵾ ᵦ ᵾtᵴ ᵮɑφ  

ᵺɑᴥ ᵾᵴt  ᵿγᵴᵾ ᵱᶂᵿχᵱχ  ᵷŋɑ ᵺɑᵮᵿφ  β ᵬᵲᶇ 

ᵿbφ ᵾtᵲᶀ ᵱᵾ ᵬᶋᵹt  ᵿbφ ᵾtᵲᶀ ᶋt ᶀρ ᵾγβᶀ ᵻᶈ  ɜ

ᶁtχᶀᵲ ᵋ ᶋᴝ 

ᵮᶀrᶀ ᵋ ᶋᴝ ᵰ ᵦρᶂᵬᵾ ᵾt ᵬɛᵱᶋᴝ ᵱtᵾ ᵾγβᵾ 

ᵻᶈ  ɜ ᵰ. ., .β .ᴝ, ᵕᵿrᵺᵾ, ᵲᵾγ ᵾγχ, ᵷŋɑ 

ᵰᵻᵾᵲᵾ ᵰᶁu ᵋᵬᵾρt  ᵲᵾᵱ ᵻᶈ  ɜ ᵷχᵷᵾᵺᶀ 

ᵬbχᶀ ᵈᵷᵱᵱt ᵾβ  ᵗ ᵬᶂβ ᶇt ᵿᵴŋ  ᵯᶀ 

ᵦρᶂᵬᵾ ᵾt ᵺɑ ᵻv  ᵲtβᶇ ᵻᶈ  ɜ 

ᵰᶁu ᵮᶀᶗᶀ ᵋ ᶋᴝ 

ᵿχ ᵿᵴᵿu  β ᵮᶀᶗᶀ ᵋ ᶋᴝ ᵰᵱᵯᵾᵲβ ᶇ ᵰ 

ᵺɑᴥ ᵾᵿᵴβ  ᵻᶈᴂ 

1. ᵈᵺᵰᵾ ᶇᴥχᵲᵴ ᶋr  χᵿᵮᵴᵾᵺᵬᶁᵲ  

2. ᵈᵺᵰᵾ ᵉχᵲᵾeγ ᶇγ ᵿᵮᵴᵾᵺᵬᶁᵲ 

3. ᵲᵾuᶀ ᵮᶀrᶀ ᵑγ ᶇᵺᶀ ᵿbᵮt ᵾᵬᶁᵲ 

4. ᵑχ  ᵑ  rᵑᴥ  ᵗᵬχᶀ .β .ᴝ 

5. ᵻᵮᵴ ᵮᶀrᶀ ᶀγ. ᵑᴥ . ᵾγχᶀ ᵮᶀrᶀ 

ᵾeᵷᶇχ ᵿᵴᵿᵰχᶇr .β .ᴝ 

6. ᵾнᵲρᵾ ᶇχrᵺ ᵰ. . 

7. ᵬɑt  γ ᵰнᵾ ᵺᵾᴝᵲ ᵲᵻᵴᶀ ᵰ. . 

ᵮᶀᶗᶀ ᵮχ ᵾχᶇ ᵗ ᵿᵷᵿφᵱᵾɐ 

ᵺᴥ ᵾə/ᵬᵾχᶀ ᵾt ᵭᶁᵻᵾᵲ 

ᵬᶇ ᶋt ᵬᵾχᶀ ᵾt ᵭᶁᵻᵾᵲ ᶇtρᵲ ᵰᶁᵴᵾᵱᵰ ᵱtᵾ 

ᵾγβᵾ ᵻᶈ ᵖᵲ ᵭᵲ ᵺeᶇ ᵻ ᶇt ᵾβᵬ ᵺᶇ ᵰᴝ ᵱtᵾ 

ᵾγβᵾ ᵻᶈ  ɜ

ᵗχ ᵾə 

ᵬ  ᶋt ᵻᵾγ  ᶇt ᵾᵲᵾ ᵗᴥ ᶀ ᵗ ᵺᵻᵾᵱβᵾ ᵺᶇ 

ᵾtχᵾ ᵾγβᵾ ᵻᶈ  ɜᵺᵾᵰᵾᵱβ  ᴂᵦ ᶁρᵬᵾ ᵗ ᵺᵾə  γ

18 ᵺᶇᵰᶀ ᵴᵮᵾə 10 ᵺᶇᵰᶀ ᶌᴥᶗᵾə ᵴᴝ ᵯᴝ  ᵻᶋβᶀ 

ᵻᶈ ᵿγᵺᵺᶇ ᵑt  ᵬᶀ ᵺᶇ ᵰt ᵺᶇ ᵰt ᵑt  ᵮᶀᶗᶀ ᵮχ  

ᵾγᵱᶇ  ɜ

ᵲᶋᵴᴝ  ᵲtχᵾ 

ᵦ ᶁρᵬᵾ ᶋt ᵺe ᵾtᵲ ᵑt  ᵮᶀrᶀ ᵮχ ᶇχ ᵱᶋᵱ  
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ᵺᵾəγ  ᵰ ᵾtχᵾ ᵾγβᵾ ᵻᶈ  ɜᵻᵾγ  ᵱᵾ ᵴᶋᵻᶇ ᵗ ᶋᴝᵴ 

ᶗβ ᵺᶇ ᵲᶋᵴᴝ  ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜ

ᵦᵮᵾtᶂ ᵯᵲᵾə 

ᵦᵮᵾtᶂ ᵗ ᵯᵲᵾə ᵻᵾγ  ᶇt ᵾᵲᵾ ᵲtβᶇ ᵻᶈ  ɜ1000 

ᵮᶀᶗᶀ ᶈβᵱᵾᵲ ᵲtχᶇ ᵰ ᵴᴝ ᵯᴝ  300 ᵾᵰ ᵦᵮᵾtᶂ 

ᵑɑᵷ 600 ᵾᵰ ᵬᶇ ᵗ ᵈᵷᵱt ᵾβ ᵻᶋβᶀ ᵻᶈ   

ᵾφᴝᵾ ᵮɑφ ᵾə 

ᵮᶀrᶀ ᵰ ᵮγ ᵦᵮᵾtᶂ ᵯᵲᵾ ᵾγβᵾ ᵻᶈ, ᵺetᶇ ᵮᵾρ 

ᵮᶀᶗᶀ ᶇt ᵬᶀβᵴᶇ ᵿᵻᵺᶇ ᶋt ᵾφᴝᵾ ᵺᶇ ᵮᵾɑφ ᶇβ ᵻ 

ᵿγᵺᵺᶇ ᵦᵮᵾtᶂ ᵮᵾᵻᵲ  χᵿχ ᵴtᶇ  ɜ

ᵬᶈt /ᴝᵺᶇᵴᴝ  

ᵦ ᶁρᵬᵾ ᵰ ᵾφᴝᵾ ᵮɑφ ᵾə ᵻᶋχᶇ ᶇt ᵮᵾρ ᵺet ᶋ 

ᵮᵾγᵾᵲ ᵰ ᵮᶇᴥχ ᶇ ᶇt ᵿᵴŋ  ᵬᶈt  ᴝ ᵱtᵾ ᵾγβᵾ ᵻᶈ 

ᵭᵲ ᵺet ᶋ ᵮᶇᴥᵾ ᵾγβᵾ ᵻᶈ  ɜ

ᵝ ᶀᵺᴝ  uᵰ ᵮᶇᴥᶀ ᵾγχᶇ ᵷᵾᵴᶀ ᵰᶁu ᵮᶀᶗᶀ ᵑɑᵷ 

ᵰᶂᵱ 

ᵮᶀᶗᶀ ᵾt ᵾχᵰ   ᵰᵾᵾ       ᵬᵱᶇ 

ᵰχᶋᵻᵲ ᵮᶀᶗᶀ  1000        430 

ᵰᶇɯχᵾ ᵮᶀᶗᶀ  1000        400 

ᵲᵾuᶀ ᵮᶀᶗᶀ  1000  280-300 

ᵺᵲtᵾᵲᶀ ᵱᶋγ ᵾχŋ ɐ

ᵿн ᵾ ᶋᵺᵾᵻχ  ᵱᶋγ ᵾχŋ ɐ 

ᵾᵷᵺᵾᵿᵱt  ᵿн ᵾ ᵻᶇβᶁ ᵾβᵷᶃᵿβ 

ᵾγᵿᵰt  ᵷχᶋᵬγ  ᵺᵻtᵾᵲᶀ ᵺᵿᵰᵿβ ᵲβ ᵬᵲ 

ᵱᶇt ᵷᵹ ᵑt  ᵿᵷ ᵾγ  ᵾt ᵱᴥχ  ᵾβᵷᶃᵿβ ᵻᶇβᶁ 

ᵱtᵾ ᵾγβᵾ ᵻᶈɜ ᵿγᵺᵰ ᵺtᶀ ᵯᶀ ᵲᵾᵱ 

ᵾнᵺχ /ᵗ  ᵾнᵺχ  ᵾᵲᵾ ᵰᵾᵱβᵾ ᵾ ᵿн  v

ᵺɑ ᵾγ ᵰ ᵺtᶀ ᵯᶀ ᵾᵷᵺᵾᵿᵱt  ᵿᵷᵹᵱ ᶈγᵺᶇ- 

ᵉɑγ ᶀᵿχᵱᵲᴝ, ᵰᶇᵿr ᵴt, ᵿᵷᵿφ, ᵰŋ.ᵮᶀ. .ŋ ᵷŋɑ 

ᵪᵺᴝ  ᵿᵴᵱᵾ ᵻᶋ ᵦγ ᵾ ᵺoᶇ ᶋtᵺ ᵰ ᵷᶇн ᵗ 

ᵱᶂχβᵰ ᶈнᵿv  tᵱᶋᵱβᵾ ᵗ ᵾ 12 ᵷ ᵻ  ɜ 

ᵰᶇφᵾᵷᶀ ᵾβ/ ᵾβᵾ  ᶋt ᵬᶁᵲ ᵾtᵲ  

ᵱᶇt ᵾγᵿᵰt  ᵷχᶋᵬγ  ᵺᵻtᵾᵲᶀ ᵺᵿᵰᵿβ ᶇ ᵰᶇ 

ᵱᶇt ᵷᵹ ᵰᶇφᵾᵷᶀ ᵾβ  ᶋt ᵿн ᵾ ᵲβ ᶇt 

ᵇχ ᶁᵺᵾᵲ ᵿχ  ᵲᵾᵿн ᵬᶁᵲ ᵾtᵲ ᵷ ᵬᶍ ᶀρ ᵾγβᶀ ᵻᶈɜ 

8 ᵷ    2000 

10 ᵷ   2500 

12 ᵷ    3000 

ᵲᴥvᵬᵾρᶁtᵾ ᵱᶋγ ᵾχ 

ᵺe ᵱᶋγ ᵾχ ᶇt ᵇɑβ ᵙβ  ᵬᵲᵷᵾᵲ ᶇt ᵰᶁᵿuᵱᵾ ᶋt 

ᵑt  ᶋγᶗᶀ ᵜᵬᵴ/ ᶂβγᵾ ᵿᵷβ ᵲβ ᵱtᵾ ᵾγβᵾ ᵻᶈ 

ᶋγ  tᵺᶁᵲᵾ ᶋt ᵱᵾχ ᵰ ᵲu ᵲt ᵱtᵾ ᵾγβᵾ ᵻᶈɜ 

ᵮᶀᵰᵾ ᵱᶋγ ᵾχ  

ᵞχ ᶀ ᵮᶀᵰᵾ 

ᵬᵲᵷᵾᵲ ᶇt ᵰᶁᵿuᵱᵾ ᵾt ᵮᶀᵰᵾ ᵱtᵾ ᵾγβᵾ ᵻᶈ  ɜ

ᵺtᶀ ᵾtᵲ ᶇt ᶁɯχρ ᵾχ ᵰᶃᵱᶁ ᵻᶋχᶇ ᵬᵲ ᵮᶀᵰᵾ ᵾt 

ᵴᵾᵯ ᵿᵰᵴβ ᵾ ᵻᶈ  ɜ

ᵺρ ᵱ ᵮᶀᵰᵾ 

ᵰᶁᵿuᵱᵾ ᵬᵲᵷᵾᵲ ᵷŋɑ ᵺρ ᵱ ᶋtə ᵯᶀ ᵿγᵺt  ᵋ  

18 - 59 ᵺᵾᵴ ᶇt ᵮᶀᴥ ᵰ ᵻᶋ ᵋᵻ ᵺρ ᵱ ᵮᶀᵰᵾ 

ᵱᶋγ ᵾχ ᵾt ᵴᵾᵯ ᵿᵰᵴβ ᵾ ᵻᶈ  ɜ

ᵦ ᶁρ ᵬᵾ ᶋβᶗβᶇ ᵺᵰᵱ ᵺᵾᵷφᵾᵿχᵱᵾɐ, 

ᵺᵰᵱᵾŋ/ɐ ᶁɯχρ ᵾχŋ ɐ 

¶ ᵦ ᶁρᵬᵾ ᶋβᶗχᶇ ᶇt ᵿᵴŋ  ᵾᵰᶀv ᵞɑᴝ ᵴ 

ᵾγβᶇ ᵻ ᵇβ  ᴂ ᵞɑᴝ ᵴᶀ ᵾγχᵷᵲ ᵺᶇ 

ᵺᵾᵷφ ᵾχ ᵷŋɑ ᵺβ  tᵲᵻχᵾ ᵾᴥᵿᵻŋ   ɜ

¶ ᵗə  ᵴᶋᴝ ᵱᵾρᵾ ᵬᵾ ᶋβᶗχᶇ ᶇt ᵴᵾᵴᴥ  ᵰ 

ᵇɑφ ᶇᵲᶇ ᵰ ᵯᶀ ᵴᴥᶇ ᵾγβᶇ ᵻ ᵿγᵺᵺᶇ ᵺᵾɑᵬ ᵱᵾ 

ᵞɑᴝ ᵴᶀ ᵾγχᵷᵲ ᵾt ᵲr ᵮχᵾ ᵲᵻβᵾ ᵻᶈ  ɜ

¶ ᵮᶀᵰᵾ ᵱᶋγ ᵾχ ᶇt ᵻββ  ᵺɑ ᵾᵻt  ᵬᵲᵷᵾᵲ 

ᶇt ᵰᶁᵿuᵱᵾ ᵗ ᵺᵾφᵾᵲv  ᵰᶃᵱᶁ ᵻᶋχᶇ ᵗ 

ᵨнᵾ ᵰ ᵋχ ᶇt ᵾχᵰᵾɑt  β ᵿ  ᶋt 

30000 ᵬᵱᶇ ᵰᵾ ᵿᵰᵴβ ᵾ ᵻᶈ  ɜ
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¶ ᵇ ᵾγᵱᶀ ᵬbᴝɑ ᵾβ ᵗ ᵨнᵾ ᵰ ᵺɑ ᵾᵻt  

ᵬᵲᵷᵾᵲ ᶇt ᵰᶁᵿuᵱᵾ ᶋt 37500 ᵬᵱᶇ 

ᵰᵾ ᵿᵰᵴβ ᵾ ᵻᶈ  ɜ

¶ ᵾγᵱᶀ ᵰᶃᵱᶁ ᵗ ᵨнᵾ ᵰ ᵬᵲᵷᵾᵲ ᶇt 

ᵰᶁᵿuᵱᵾ ᶋt ᵋχ ᶇt ᵾχᵰᵾɑt  β ᵿ  ᶋt 

75000 ᵬᵱ ᵰᵾ ᵾt ᵯᶁᴝβ ᵾχ ᵱtᵾ 

ᵾγβᵾ ᵻᶈ  ɜ

ᵿχ ᵹt 

ᵝ ᶀᵺᴝᶘ, ᵈ ᵷρᵾᵺᶀ ᵮᵾ ᵱ ᵑt  ᵲᵾᵱ ᵻᶈ 

ᵿγᵺᵰᶇ ᵴᴝ ᵯᴝ  44 ᵿβᵸβ  ᵷχ  ᵈ ᵾβρ  βᵻᶈ  ɜ

ᵷχᵷᵾᵺᶀ ᵬbχᶀ ᵈᵷᵱt ᵾβ  ᵗ ᵬᶂβ ᵻᶇβᶁ ᵷχ  

ᵺᶇ ᵿᵰᵴχ ᶇ ᵷᵾᵴᶇ ᵋᵬᵾρ ᵬᵲ ᵈᵿ  βᵲᵻβᶇ ᵻᶈ  ɜ

ᵦ ᶁρᵬᵾ ᵺɑ ᵻv  ᶋγ  tᵝ ᶀᵺᴝᶘ ᶇt ᵈ ᵷρᵾᵺᶀ 

ᵷŋɑ ᵾᵰᶀv ᵴᶋᴝ  ᵴᶋᴝ  ᶇt ᵿᵴŋ  ᵷᵲρᵾχ ᵻᶈ  ɜ

ᵿγᵺᵺᶇ ᵾᵰᶀv ᵷŋɑ ᵷχᵷᵾᵺᶀ ᵴᵾᴝ  ᶋt ᵈᵱ ᵾ 

ᵻᶋβᵾ ᵻᶈ ᵦγ ᶋ ᵋχᵗ ᵈ ᵧt  ᵷŋɑ ᵺᵾᵰᵾᵿγ  t

ᵿγ ᵿβ ᵺᶁρᶃᶘ ᵻᶋβᶀ ᵻᶈ  ɜ ᵺᵲᴝᶁγᵾ ᵺɑᵯᵾᴝ 

ᶈγᵷᵿᵷᵿᵷφ ᵾβ ᵺᶇ ᵬᵲᵬᶂv ᵻᶈ ᵿγᵺtᶇ ᵭᵴᵷ ᵬ 

ᵱᵻᵾ ᵾt ᵈ ᵷρᵾᵺᶀ ᵺᵰᶁρᵾᵱ ᵈ ᵧt , ᵬᵾᵲᵬᵲt  

ᵑɑᵷ ᵺᵾᵰᵾᵿγ  tᵿᵷtᵾᵺ ᵲt ᵲᵻᵾ ᵻᶈ  ɜᵈ ᵷρᵾᵺᶀ 

ᵮᵾ ᵱ ᶇ ᵻᶋχᶇ ᶇt ᵾtᵲv  ᶇβρᶁᵬᵾ ᵾᴝᵰᶀv 

ᵺᵰᶁρᵾᵱ ᵰ ᵑt  ᵿᵷн ᶇᵹ ᵰᵻᵷ ᵲu ᵾβ ᵻᶈ ᵦγ ᵾ 

ᵯᵿᵷᵱ ᶋt ᵱᵾχ ᵰ ᵲu ᶇβ  ŋ ᵉχ  ᵷχ  ᵲφᶋᵻᵲ 

ᵾt ᵺɑᵲ  v ᵷŋɑ ᵺɑᵷφ  χ ᵱtᵾ ᵾγχᵾ ᵾᴥᵿᵻŋ   ɜ

 
 

 


