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SUMMARY 

Biodiversity conservation is very important to sustain the life support system. 

Today's useless plants may, one day, turn to be one of the most wanted plants in 

future. Eastern Himalaya and its adjoining regions are famous for rich biodiversity 

and explorers almost from round the world are visiting and/or exploring the region 

at least for the last three centuries. Places outside Eastern Himalaya, including its 

extension in west (upto Pakistan), Terai, Doars and other foothill regions are also 

housing a large number of important, rare and endangered species of plants. But the 

ever-increasing anthropogenic activities in this entire range are causing much concern 

to save its biological diversity. Already some measures have been taken to save 

different types of vegetations, in the area, which include the establishment of 

conservatories of different types including Reserve Forests, National Parks, Wild 

Life Sanctuaries and Biosphere Reserves. However, still now, there are many gaps 

in conservation and different types of natural vegetations are steadily decreasing 

everyday. Though, populations of many endemic and/or threatened species of plants 

are now surviving in these areas. 

The herbaceous wealth of Indian region, specially the Sub-Himalayan belt of 

Eastern India is gradually dwindling due to habitat destruction mainly through the 

anthropogenic pressure. Herbland vegetations of this region are not only providing 

home for a large number of species of plants and animals but are also rendering an 

environment for evolution and nursing of many rare and endangered taxa. Information 

about basic ecology on these vegetations are still limited. For the present investigation, 

four herblands, situated at the Sub-Himalayan part of Darjeeling were selected to 

acquire ecological information on the past and present known habitats of a Critically 

Endangered taxon, Streptocaulon sylvestre Wight. 

Although the present work is one unified attempt of ecological studies on S. 

sylvestre and its habitat, for the shake of convenience, the entire dissertation is divided 

into nine self-contained chapters. 

The first chapter. Introduction deals with the background of the study area 

and ofS. sylvestre, previous works and objectives of the present investigation. The 

structure of habitat, its climatic conditions, forces behind changes in vegetation 

structure also have been discussed under this chapter. 

Second chapter, Materials and Methods, deals with the methodology adopted 

during the investigation. It included morphological description of S. sylvestre, 

phytosociological and phenological and soil analysis methodology. The methods of 

testing seed viability, germination, in vitro regeneration, and alleiopathic effects of 
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commonly associated weeds on the germination and early seedling growth of S. 

sylvestre also have been discussed. 

The third chapter deals with the Phytosociology of herbland vegetation, which 

forms major part of the thesis. A systematic and extensive investigation has been 

undertaken to fmd out the Abundance, Density, Frequency, Relative Density, Relative 

Frequency, Relative Dominance and Importance Value Index for each plant species 

of herbland vegetation using quadrate method of sampling. 

Simpson's Index, Shannon-Weiner Index, Richness and Evenness Indices. 

Maturity Index, generic coefficent, interspecific relationship between S. sylvestre 

and its associates were also presented in this chapter. 

A total of 227 species in 146 genera and 49 families were enumerated from 

the four sites; Sites I, II, III & IV showed the occurrence of 129, 123, 98 and 99 

species of macrophytes, respectively. Population density, abuiidance, basal area, 

percentage frequency and Importance Value Index (IVI) of different species varied 

greatly. Borreria alata, Sporobolus indicus, Cymbopogon pendulus, Saccharum 

spontaneum,. Prunella vulgaris, Rungia pectinata, etc. were the most dominant 

species in Site I & II in term of IVI values. On the other hand, the IVI values revealed 

that Borreria alata, Saccharum spontaneum, Cyperus alulatus, Ageratum 

haustonianum and Echinochloa crusgalli were the dominant species in Site III. While 

in Site IV, the dominant species were Cynodon dactylon, Imperata cylindrical, 

Murdannia nudiflora, Sporobolus indicus and Echinochloa crasguUi on the basis of 

IVI. Based on species and individual contribution Poaceae, Cyperaceae, 

Scrophulariaceae, Compositae, Papilionaceae, and Rubiaceae were well represented. 

In all the four sites, Shannon-Weiner Index (Diversity Index) showed inverse 

relationship with the Simpson's Index (Concentration of Dominance). Most of the 

species showed negative association with S. sylvestre, where as positive associations 

were very few. However, Borreria alata, Phyllanthus urinaria, Cymbopogon 

pendulus, Desmodium triflorum, Sporobolus indicus, Pueraria phaseoloides, 

Saccharum spontaneum, Crotalaria prostrata, Paspalum scrobiculatum etc. were 

highly associated with S. sylvestre. The population structure of different species of 

plants, as well as of the entire piece of selected vegetation varied greatly and, also, 

annual fluctuation is very prominent. The reasons behind this, probably, are mainly 

(i) amount and distribution of annual precipitation and (ii) the extent of grazing. 

However, the highest number of individuals (26,974), from 20 quadrats, have been 

recorded from Site II during 1997 monsoon. On the other hand the lowest number of 

individuals have been recorded from Site IV. The maximum basal area cover was 
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occupied by Cymbopogon pendulus, Sporobolus indicus and Borreria alata in Sites 

1 & II. Borreria alata and Saccharum spontaneum contributed highest basal area in 

Site III. Out of the recorded 227 species, only 33 were found to grow in all the four 

sites' but with varied degree of abundance. However, a few species have been 

identified to be the constant associates of Streptocaulon sylvestre Wight, and, 

Cymbopogon pendulus is probably the key species without whose association this 

critically endangered species cannot survive. 

The fourth chapter deals with Phenology and Life Forms of herbland species, 

wherein climate mediated phonological parameters including seedling appearance, 

vegetative growth, flowerings.fruiting, seed dispersal and death/ resting periods of 

different species were studied. The peak period of seedling or new shoot appearance 

was May when about 74.44% species showed their juvenile stage. The Biological 

spectrum reveals the presence of a Thero-Chamaephytic climate in the site where 

Streptocaulon sylvestre Wight still survive. And, the phenology of these plants are 

mostly temperature dependent, which is further influenced by the amount and annual 

distribution of precipitation. 

The fifth chapter deals with the Edaphic Features of herblands wherein some 

physicochemical properties of the soils of four herblands were studied. All the soils 

under study were acidic (pH4.1 to 5.65)in nature and are with low clay content. 

Surface layer was generally with very high organic matter content. Almost all the 

soil sample studied showed a high iron and copper content, and deficiency in 

manganese and zinc. 

Sixth chapter deals with Seed Germination and Seedling Survivability of 5. 

sylvestre. The results regarding the fruit and seed characters, seed viability, effect of 

seed size, germination under different temperature regimes, effects of light and dark 

periods, pattern of germination in soil and sand and at different pH levels were 

discussed in this chapter. In addition,-keeping in mind the possibility of its ex situ 

conservation even in saline belts, effects of sodium-chloride on seed germination 

and seedling growth also have been studied. 

Effects of different growth regulators including Gibberalic Acid (GA3), lAA, BAP, 

and 2,4-D on seed germination and seedling growth and reproductive capacity and 

seedling survivability of S. sylvestre are compiled here. Results indicate that the 

percentage of seedling mortality was much higher than the seedling survivability. 

Seventh chapter deals with In vitro regeneration of S. sylvestre, wherein, 

investigation has been conducted to find out suitable media for initiation of seed 

germination and growth. The characteristics of callus initiation and growth was also 
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studied. The frequency of callus induction shoot regeneration oj" S. sylvestre was 

influenced by the type of explant and kind and concentration of hormone added to 

the medium. 

The eighth chapter deals with AUelopathic effect of sixteen associated species 

of plants on S. sylvestre, wherein the leachates of different species individually and 

the leachets of different species in combination affected the germination and seedling 

growth of S. sylvestre. Concentration of leachates and extracts were negatively 

correlated with germination and seedling growth. Seed germination and seedling 

growth was progressively decreased with increase in the concentration.of leachates 

or extracts. Extracts exhibited higher inhibitory effect than the respective leachates. 

Pueraria phaseoloides was more toxic and showed 92.00%) - 100%) inhibition on 

seedling germination while leachates or extracts of Cymbopogon pendulus and 

Elephantopus scaber at lower concentrations showed better rate of germination and 

stimulated seedling growlih of 5". jj/Zvej-^re. 

Ninth chapter related to Discussion and conclusion of the present investigation 

wherein, conservation strategies for S. sylvestre and herbland vegetation were also 

mentioned. 

However, at the end, the Summary of the present investigation and the 

References cited in this entire presentation are given in alphabetical order. 


