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ABSTRACT 

I'auopvriim diboln s (D. Don) Hara is a common plant of I he Darjeeling and Sikkim Himalayas. Plants collected from 
Darjeeltng are different from that of Gangtok in some morphological, anatomical and chemical characters. Two 
varieties viz. l-'aRopyruin dibotrys (D.Don) Hara var. diboUss and I'atiopyiui'n dibotrys (D.Don) Ilara var. alba are 
no-n- being proposed. 

INTRODUCTION 

Fa^^iupynim dihoirys (D.Don) Hara is a wildly 
growing plant in both the hills of Darjeeling and 
Sikkim. It is known for its medicinal potential. The 
plants collected from the two regions studied 
following the different disciplines of the botany. 
This work is an attempt for the establishment of two 
varieties of Fagopyrum dibotrys (D.Don) Hara in 
the Darjeeling and Sikkim Himalayas. 

MATERIALS AND METHODS 

Herbarium sheets oi Fagopyrum dibotrys (D.Don) 
Hara prepared by different taxonomists were studied 
at Central National Herbarium Botanical Survey of 
India Calcutta. 

The flowers of Fagopyrum dibotrys 
(D.Don) Hara were collected from both Darjeeling 

* Corre.sijoiidini; Aiillior 

and Gangtok for the morphojogical studies. For 
anatomical study of the petiole of Foi^oiiyrum 
dibotrys (D.Don) Hara, the method of Metcalfe and 
Chalk (1972a) was followed. The methods of 
Harborne (1973) was followed for the isolation. 
characterization and identification of aiithocyanin 
from the lamina, petiole and stem of plants. 

RESULTS AND DISCUSSION 

The plant collected from the sunny places of 
Darjeeling and Gangtok were observed to differ in 
the colour of the leaves. The former had pinkish 
green abaxial leaf surface while the latter had light 
green abaxial leaf surface. Morphologically, they 
varied in the floral arrangement as Darjeeling type 
bore eight stamens and Gangtok plant bore live 
stamens with three staminodes. Their other 
characters were same in both cases. These might be 
recorded for the first time front these areas. However, 
Fago/jyrum dihoirys (D.Don) Hara containing five 



stamens was reported from Mairang to Kyasi of 
Assam (Pannigrahi, unpublished report). 

The anatomical character of the petiole may 
be treated as important taxonomic characters 
(Metchafe and Chalk, 1972a). During investigation 
of the Darjeeling and Gangtok plant, it was found 
that the ventral central strand of the Darjeeling plant 
was dumb bell shaped (Fig 1) while the rounded 
shaped ventral central strand was found in the 
Gangtok plant (Fig 2). The collateral strands were 
mostly J 1 in number in both the cases at the maturity 
though its number was observed to vary from 9-11 
according to the size of the leaves with respect to 
environmental condition. All the characters of the 
petiole as already discussed by Metchalfe and Chalk 
(1972b) were similar with the Gangtok plant. 
Superficially, the presence of the trichomes in the 
surface of a petiole was observed to differ in both 
types. In the case of the Darjeeling plant overall 
surface of petiole bears trichomes but in case of the 
Gangtok plant, the trichomes were present only at 
the apical portion of the petiole. Presence of the 
trichomes in the leaves and the petiole may be 
considered as the diagnostic character of the two 
varieties of Fagopyrum dibotrys (D.Don) Hara. 

Chemical investigation was also performed 
in both the Darjeeling and Gangtok plants, 
respectively. Two fractions of extracts were isolated 
from the lamina of the Darjeeling type and the 
Gangtok type. The paper chromatography of the 
extiact performed in the solvents such Butanohacetic 
acid;water (4:1:5), Butanol:2M HCl (1:1 top layer), 
cone HCIiwater (3:97) and Rfs were measured as 
0.38, 0.29 and 0.07, respectively. The anthocyanin 
on the chromatographed paper was eluted with 
methanol and kept at room temperature for the 
crystallization. The infra red spectra noted and V 
max were 3300,2900,1640,1235,1060,970 and 815 
cm', respectively. This seems that the isolated 
secondary product was cyaniding 3 glucoside as 
new report from the plant. Similarly, the other fraction 
of anthocyanin was paper chromatographed in the 
solvent Butanol: acetic acid : water (4:1:5) and 1% 
HCl and measured the relative flosys at 0.22 and 
0.07, respectively. The strip of the paper containing 

the anthocyanin cut into pieces and eluted with the 
methanol and kept in cold for obtaining crystals 
which had similar behaviour in co-chromatography 
with the authentic samples of 3.5 diglucoside. 
Moreover, the presence of cyaniding 3,5 diglucoside 
was also observed to be presence of cyaniding 3, 5 
diglucoside was also observed to be present in plant 
parts such as petiole and stem of Fagopyrum 
dibotrys (D. Don) Hara. However, the presence of 
cyaniding 3, 5 diglucoside was reported earlier by 
Basu (1997) in the leaves of Fagopyrum dibotrys 
(D. Don) Hara. Nevertheless, in this part of work the 
extractions of the stem and \iiiif of Fagopyrum 
dibotrys (D. Don) Hara were considered and found 
the presence of cyaniding 3 glucosi^le and cyaniding 
3, 5 diglucoside in them. These afithocyanins were 
present in the Darjeeling plant but absent in the 
Gangtok plant. The significance of this study 
remains because it is a medicinal herb (Chopra ei 
al., 1956;Thanaka 1976; Asolkar e/a/., 1992) and 
used for anti-tumor activity (Yao et ul., 1989) as well 
as for anti-bacterial activity (Liu et al., 1981). This 
attempt of plant identification would pave the way 
for the correct use of the plant to the concerned 
disease of the mankind with taking into 
consideration of their chemical constituents. While 
in the literature survey, there was not mentioned 
about the varieties (Hooker, 1886; Hara, 1968; 
Grierson and Long, 1983), To confirm the presence 
of two varieties of Fagopyrum dibotrys (D. Don) 
Hara in the Eastern Himalayan belt of the Darjeeling 
hills and Sikkim, there are four characteristics 
features: (1) distribution patterns of trichome on the 
petiole. (2) variation in the number of stamens, (3) 
different in the ventral central strand shape and (4) 
quantitative variation in the cyaniding 3 glucoside 
and cyaniding 3, 5 diglucoside. So, the names may 
be proposed for the two varieties of Fagopyrum 
dibotrys (D. Don) Hara Fagopyrum dibotrys (D. 
Don) Hara var dibotrys for the Darjeeling type and 
Fagopyrum dibotrys (D. Don) Hara var alba Basu 
and Pradhan for the Gangtok type. The herbarium 
sheets as well as anatomical slides of these two 
varieties were proposed and deposited in the Centre 
for Life Science, North Bengal University, Raja 
Rammohunpur, West Bengal. The herbarium sheet 
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Fig 1. Anatomical section of the Petiole of Darjeeling Plants, p-phloem and x-xylem 

Fig 2. Anatomical section of the Petiole of Cangtok Plants, p-phloem and x-xylcm 
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oi'Fagopynim dibotrys (D. Don) Hara var dibolrys 
bears field number 401, place of collection as 
cho)vrasta - Darjeeling, date of collection as 
8.10.1998 whereas Fagopyrum dibotrys (D.Don) 
Hara var alba Basu and Pradhan bears field number 
402, place of collection as Tashiding, Gangtok and 
date of collection as 12.11.1998. 

ACKNOWLEDGEMENT 

Authors are indebted of Mrs Bishnu Kumari 
Pradhan for her information and plant collection. 
D.K. P is grateful to Sikkim State Council ofScience 
and Technology for the fellowship. 

REFERENCES 

Asolklar, L.V. Kakker, K.K. and Chakre, O.J. (1992) 
Second SupplemenI to Glossary of Indian 
Medicinal plants wit active principles, pan 
/(A-K) 1965-1981,CSIR,New Delhi, p310. 

Basu, P.K. (1997) Some observations of pharmacog
nosy and pharmacology of Fagopyrum 
dibotrys (D. Don) Hara. In; Compendium on 
Phytamedicines, (Ed: D. Sharma), pp 342-345, 
CSIR. New Delhi. 

Chopra, R.N., Nagar, S.L. and Chopra, I.C. (1956) 
Glossary of Indian Medicinal Plants CSIR 
New Delhi, p. 4. 

Grierson, A.J.C. and Long, D.G. (1983) Flora of 
Bhutan, Vol 1, part 1, Royal Botanical Garden, 
Edinburgh, p 171. 

Hara, H. (1966) Flora of Eastern Himalayas, vol 1, 
University of Tokyo, p 69. 

Harborne, J.B. (1973) Phytochemical Methods, 
Chapman and Hall, London, p 200. 

Hooker, J.D. (1886) Flora of Bniish India, vol 5, 
Bishen Singh Mahendra Pal Singh, Dehra 
Dun. p 55. 

Liu, W.F. (1981) Some pharmacological properties 
0^ Fagopyrum cymosum (Trev) Meisn, Yao 
Hsueh Hsueh Pao, 16(4): 247-252. 

Metchalfe, C.R. and Chalk, L. (1972a) Anatomy oj 
the Dicotyledons Leaves, Stem and Wood in 
Relation to Taxonomy with potes on Eco
nomic Uses, vol. I, Clarend(5̂ n Press, O.xford 
pp. xvi-xvii. 

Metchalfe, C.R. and Chalk, L (1972b) Anatomy of 
the dicotyledons leaves, stem and wood in 
relation la taxonomy with notes an eco
nomic u.ies, vol II Clarendon Press, Oxford 
pp 1092-1097. 

Tanaka, T. (1976) Tanaka's Cyclopedia of Edible 
Plants of the World. Keigaku Publication Co., 
Tokyo, pp 303-304. 

Yao, R. (1989) Active constituents oi' Fagopyrum 
cymosum. Yunnan Zhiwu Yonjiu. 11(2): 2 15-
218. 

27 



Journal of Hill Research 
13(1): 28-40,2000 

© Sikkim Science SocJeY;/̂  
\ 

Study on Fertility, Mortality and Population Planning in Sikkim 

M.M.Jana 

Department of Geography and Applied Geography, University of North Bengal, 
Dist Darjeeling-734 430 

(Received 19 May 1999; revised version received 1 May 2000; accepted 2 Jyrie 2000) 

ABSTRACT 
Sikkim. located in the Eastern Himalaya, is one of the smallest states in India. Due to its wide variations ofphysioyraphy. 
climate, soils, social and cultural aspects, the distribution and growth of population in different districts are not 
uniform in different decades. During the last few decades, the growth ofpopulation in the slate was higher than national 
average and as a result, the pressure ofpopulation on limited existing resources has been increased enornioit.dy. So, 
to check the growth ofpopulation, various family planning programmes were introduced in different plan periods in 
the past but the achievements were insignificant. Recently, the achievement is somewhat satisfactory due to awareness 
about family planning and health care. The paper is dealt with fertility, mortality and different aspects related to 
acceptors of family planning progran.mes in the State. It has been observed that number of acceptors in family 
planning is higher among higher castes. Due to recent improvement in health care facility and introduction of family 
planning, birth and death rates in the ttate have declined considerably during the last few decades. 

INTRODUCTION 
The distribution ofpopulation ard its growth in a 
decade are rarely unifonn in a regi< n due to physical, 
social and economical factors. The population 
change in a region is a fui ction of three 
components, namely, fertility, mort. lity and migration 
(Bhende and Kanitkar, 1989 . The study of 
population is concerned with its size or number, 
structure, characteristics, distribi don and changes 
taken place in it over a period o ' time (Chandna, 
1989). The objective of the paper are to analyse the 
fertility, mortality and different family planning 
programmes aimed to contro. the growth of 
population in the State of Sik.;im. Population 
planning and policy 'measures E id programmes' 
are designed to contribute to tht achievement of 
economic, social, demographic and other goals 

(Garnier, 1966). Sikkim, one of the smallest States of 
Indian Union with an area of 7,096 km- is located in 
the Eastern Himalaya. Its total population in 1991 
was 4,06,457 (Census of India, 1991). The Slate is 
divided into four districts and each district is again 
divided into subdivision and revenue blocks. 
According to 1991 Census, 90,9% of its total 
population are living in rural areas and only 9. % of 
its total population are living in 8 urban centers. It is 
totally mountainous and the average heigiit \aries 
from 3000 m to 9000 m. About one-third of it; area 
are covered with forest and snow bound and about 
80 percent of its total area are uninhabitable The 
State forms the catchment area of Tisia river which 
plays an important role in life and livelihood pattern 
of the people (Jana, 1989). Besides, t̂ iere are a large 
number of small and short streams, rivers and jhoras 
or chus in the State. People are generally liviiig in 
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