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The economy of North Bengal, India is primarily based on 

agriculture, forestry and plantation (De, 1977: Palit, 1979 ). 

Li~e all other parts of the world the eco-system of the region 

has also be~n observed to be the most gravely threatened now a days 

(De, 1977: Palit, 1979 ). The primary or vergin forest is lacking 

in North Bengal. Those which are still existing now-a-days are 

seconda~y in nature ( De, 1977: Palit, 1979 ) and can be classified 

into plain· forest ( Terai and Duars ) and hill forest covering 18% 

and 7% respectively of total state managed forests including man

groves in southern part of Bengal ( West Bengal forest; 1964 ) ·• It 
' 

is the experience that forest in plains is being diminished at a 

very ~apid rate due to spread of urban areas • 
.:",... 

Bulk of the forest is situated between about 6000 ft and 

above as well as between 500 to 3000 ft ( De, 1977: Kalapasi, 

1980 ) specially in the hill areas of Darjeeling district in North 

Bengal. Conspicuous absence of any substantial areas of forests 

between the altitude of 3000 to 6000 ft has been noted as most of 

the areas have been cleared earlier for the cultivation of tea 

( intr~uced by the British rulers in 1861 ), cinchona, orange, 

potatoes (De, 1977: Palit, 1979: Annual Report, 1986 ). Moreover, 

extensive gap areas in Terai, Duars and outer hil.ls have been 

found as a result of serious fires i.~ 1878, 1879,. 1882, 1903, 
., 

1909, 1939 with the destruction of tree species of adjoining 

forests (De. 1977 ). Though there has been considerable increase 
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in the area under agriculture, there has, however bee~ an actual 

reduction in the per capita agricultural area because of higher 

rate of increase in population. The sharp decrease in the per capita 

forest and jungle area is also attributable partly to the increase 

in population. 

Moreover due to large scale destruction without adequate 

replacement of forest trees, forest wealth has been diminished ( De, 

1977; Palit, 1979 ) tremendously. There i's also 'growing shortage of 

firewood for the local· people and industries ( De, 1977:· Palit, 

1979 >''. As a resui't '.original pic!itr~,,pf distribution of forest 

treee in North Bengal irrespective of plains and hills is lost; Due 

·to lack of· p1'ant cover, soil is subjected to the combined influence 

of ·er~sions, leaching,· insolation and radiation ( De, 1977 ) • 

Thereby, much of thP. normal biogeochemical cycle is lost causing 

lack of regeneration of forest plants. 

Besides due to large scale introduction of Cryptomeria 

., japonica and ot~er alien species by the Forest Department, West 

Bengal since 1868 ( Ghosh, 1964 ) the upset of the balance of eco

system has been found. It is well known, now-a-days, that undergrowth 

of the introduced plant is scanty-causing lack of plant cover on the 

soil of hilly slope, whereas,_ a. good vegetation of grasses and many 
' -~ 

herbs under trees other than Cryptomeria has been noted in the same 

locality (De, 1977:-Palit, 1979; Annual Report, 1986 ). C~emical 

analysis shows that Cryptomeria japonica has an allelopathic effect 
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due to the presence of Absc±sic acid arid other Phenolic compound 

on the plants underneath causing much damage to the soil ( Annual 

Report, 1986 ). 

It is well known that vegetation or forest formation of a 

region is very much dependent on rainfall of that area ( Ethering

ton, 19767 De •. 1977 ) • Orographic precipitation is caused by current 

of monsoon air rising over' an elevation and for this reason it is 

normal that upper hill receives higher rainfall in comparison to 

the plains at the base of the hill ( Daubenmire, 1974: Whitmore, 

1982 ). But the rainfall in the. upper hills in the region has been 

declining gradually during the last hundred years ( Annual Report, 

.1986 ) • Although, the •·annual average rainfall of upper hills ( 3300 

mm prevalent during 1900-21 becomes 2866 mm during 1922-42: 2891 mm 

during 1943-63 and 2415 mm during 1964-84 )- is comparitively greater 

than that of plains or foot hills the'degree of precipitation is 

much leas now a days as compared to that during the past years 

(Annual Report, 1986 ). This is very much reflected in scarcity of 

vegetation or even barren lands in upper hill and drying up of 

"Jhoraa" more or leas throughout the ye(\l.r. 

The soils of different sites in the region have been noted 

to possess low nutrient potential and_ capacity (Annual Report, 1986) 

with highly acidic pH condition ( De, 1977: Palit, 1979: Mandal et 

.!!· 1982 ) • \ .. 
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It is therefore, very necessary that steps should be taken 

up to encourage aforestation and .agroforestry for ecorestoration 

in this rP-gion.' 

There is no doubt that large scale aforestation is the 

only remedy for eco-restDration of the region but problems still 

remains in connection with the selection of species of forest plants 

to be utilised for the purpose. 

Planning for aforestation should be aim at the optimal 

utilisation ~f resources to serve social, politi~al and for economic 

ends ( Whitmore., 1982 ) • During the time of planning and management 

of forests, natural or inan made, we always consider only the influence 

of economic and political forces, wind, weather, disease and fire 

ignoring the very fundamental process of forest eco-system, but the 
' 

aim 1~!) afor~station should be to approximate regional ecological 

climax. Foresters have so far overlooked contras.ting behaviour of 

different tree species for as long as they have practiced silviculture 

and manipulatP.d forests encouraging some commercially important 

species rather than others and were primarily concerned with the 

impirical finding of practical application not with the broad biolo

gical implication of their discoveries ( Whitmore·, 1982 l .. The forest 

ecosystem being a longterm venture should not be managed on a day to 

day basis. Shorterm decisions on forestry have a great influence for 

a long time 'to come. In the course of succession, the land generally 

achieve strata of a particular type of plant cover that is best suited 
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to· its characteristic features of soi~. c~·imate and rainfa~~ 
I ·,, 

I , ~· 

( wWit~;1 ~982: Annual Report. 1986 ). Thus. any manipulation . --~ _, -

of the forest land devoid of tree~ should always be associated 

with large scale plantatiqn involving utilisation Of local plants 

( Whitm6'fG-,:::~. 1982 ) • 
t- ~-··-, ·-· 

·rn an effort to postpone ferti~ity drain and improvement 

of the ptoductive capacity of the soil. different systems have been 

developed which includes shifting cultivation of green manure crops.-

cover crops and plantation crops. In each of these system leguminous 
.r) 

plants usually p~ay an important part ( Skerman. 19?7. ) • _The utility 

of leguminous plant in connection with the restoration of soil fer-

tility of a region has long been noted by various workers ( Richards. ,, 
1932: Biswas and oas 1957: Risopoulos. 1966: Stobbs. 1969: Skerman. 

1977 ). Tijus. care should be taken on-locally available leguminous 

plants for the purpose of aforestation as well as ecorestoration 

programme in the region. As the acid soil is nat congenial for good 

growth of legumes • the region is bec.oming devoid of leguminous 

plants (De. 1977: Palit. ~979: Annual Report. ~986 ). 

While working on the survey of various plants in the region"• 

Tephrosia candida DC (Leguminosae) has been noted to gfow abundantly 

in certain places of Balason~-catchment areas in Darjeeling district. 

North Bengal. Accordi~g to Biswas ( 1966 i • it is., a native plant of 

North Bengal having perennial habit. and as per literatures ( Biswas. 

1966: Hara. 1971 ). the species once was a dominant one in the region 

of plains and hill areas of Darjeeling and Jalpaiguri districts in 
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North Bengal and it represents as one of the most important species 

which'now a ~aye, is in endangered condition. As!; candida is a 

native plant of North Bengal it has inherent·capacity to cope with 

the acid pH' of the soii and it would be beneficial if the plant be 

utili8ed in a large scale during manipulation of forest in the 

region. " 

But before going to the actual •itilisation of the plant, 

experimental work on physiology of the wild plant that has been 

noted to be neglected for. a long time should be taken into consi-

deration. Chemical constituents in plant parts are very important 

from economical and ecological point of view~ 

During the last few decades, a number of phenolic compounds 

have been isolated from different species ·of Tephrosia ( ·RangiBliami 
• ~~~ J' ~· 

& Ramasastry, 19567 '!trvine & Freyre, 19597 subba Rao,. 1965: srnal.;,-,, 

berger~_!!, 1971: Vleggar ,2!: al, 1972: Ayenger et al, 1973: Basu, 

1977, 1978: Raka and Jain, 1978: Pradhan, 1982 ) but little informa

tion is available in!· candida specially with reference to its 

chemical constituents• As phenolics are reported to act as growth 

regulator on seed germination and seedling growth ( Pridham, 1965: 
I 

Basu, 1972) and to act·as allelochemic factors, having profound 

influence on environmental complex specially the vegetations 

( Muller, 1970: 1974 ) , a thorough study on the isolation and 

characterisation of chemicals from different parts of !• candida-

De.- is necessary to understand the role of its chemical constituents 

on interaction of this plant with others.· 
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!• candida riC. is reported to yield a fair amount of 

rotenone, the naturally occu~ing insecticide and piscicide 

(Krishna arid Ghose, 1938) but no report has so far been made on 

the study of this plant from utilitarian point of view so that 

the plant may be utilised for the development of agroforestry in 

the region. But the study on the production of rotenoid compounds 

by the plants involves quantitative estimation of the chemical 

from a large number of samples. The methods so far used for the 
" 

estimation of rotenQne were time consumigg and required large 

amount of sample. Thus an attempt has been made to establish a 

new and easy·method for quantitative estimation of the same. As 

the perceQtage of total rotenoid and rotenone has been noted ·to 

vary in different parts of the plant (Krishna & Ghose, 1938 }, 

an attempt has also been made to find out the optimum condition 

of the plant for the production of rotenone. 

As production of biomass: is a VerY vital aspect of fores·t . . ~ . 

trees (De, 1977 ), an attempt has also been made to have an idea 

on the suitable edaphic conditions for the growth performance and 
' 

biomass production of the plant with special emphasis to understand 

its role on fertility .status of the region. 

Free amino acids and phenolic compounds have a role on soil 

degrading bacteria ( Daumans et al. 1984 ). Different leguminous 

plants within Tephrosia are .. reported to contain high amount of 
. ~· ' ; \ . .. 

phenolics and .n';;\troge~'pus compounds · ( Rang swami and Ramaaastry., : . ~ ' ........... _. 

19561 Basu, 19721 Pradhan, ·~1982 ) • Thus eco-phayciological study 
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' of T. candida DC. on its role on the fertility status of the soil 

with special emphasis on the quantitative and qualitative aspects 

of amino acid and phenol content has been considered~ 

The study on seed germination bP.haviour is essential for 

raising large number of seedlings to be utilised during large scale 

plantation. Though preliminary study on seed germination has been 

made by Pradhan (1982), no detailed study has so far been made in 

this line of work. Thus attempt has been made to study the effect 

of physical and chemical factors on seed germination. 

Dormancy of seed of the plant is a common problem l~ke 

other leguminous plants. Thus, germ~nation of seed ·.has been studied 

under different treatments and conditions including different grow~h 

regulators and phenolics with a view to understanding the suitable 

condition for the stimulation of germination. Although the response 

of several plants including grasses to fertilizer application has 

been documented by various workers in India and abroad ( Bradshaw 

et al. 1964: Pemadasa,. l98l:h'A9t~war et al, 1983: Omaliko, 1984: 

Singh et al~ 1986 ), little is known on the effect of the various 

nutrients on T. candida.· Thus,· attempts have been made to evaluate 

the importance of nutrient regime on T. candida with the applica-. -
tion of various combinations of soluble nitrogen, phosphorus and 

potassium. 

As non-viability of seeds during storage is a well known 

problem in leguminous plc;mts ( Mayer and Poljakoff-Mayber, 1978 ) 

a detailed study of seed with special emphasis on the chemical 
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changes within the seed during storage has also been considered. 

All investigations have been carried out in the present 

day environmental situation of Balason-catchment area of Darjeeling 

district in North Bengal, with the consideration that informations 

and principle that will be derived out of the work will also be 
, II 

applicable to other parts of North Bengal. With this background, 

the plant has been studied from chemical and plant physiological 

point of view so that it can be utilised in connection with the 

development of economy and ecology of Balason-Catchment area of 

North Bengal, India. Moreove:z;- the study will be helpful for better 

understanding of means by which the conservation of such an endan-

gered species could .be possible. 

'· 

,, 


