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Introduction 

 Vegetation ecology is the study of structure of vegetation and vegetation systematic. This includes the investigation of species 

composition and the sociological interaction of species in communities (Mueller-Dombois and Ellenberg, 1974). It lays emphasis on 

study of composition, development; geographic distribution and environmental relationship of plant communities, plants growing 

together have mutual relationship among themselves and with the environment. Interaction among different plants and between plants 

and their environment is outcome of different vegetation types in different areas. The quantitative relationship between rare and 

profusely growing species is an important structure property of a community. The Quantitative study of vegetation is called 

Phytosociology or the special field of study of plant communities with respect to their components structure and classification forms 

the basis of division of ecology. The Himalayan region has always been an object of botanical research since long. A variety of forest 

types ranging from tropical dry deciduous in foot hills at alpine scrub forest near timber line occurs throughout the Himalaya 

(Champion and Seth 1968). The mixed forest had the greatest tree diversity and among the other diversity increased with increasing 

shrub plus seedling and tree plus sapling in Pinus roxburghii and mixed forest. The Uttarakhand Himalaya falls in central Himalayan 

region of the Himalaya. The Uttarakhand Himalaya is separated by river Tons from the Himachal region in the west And Kali from 

the Nepal in the East. Method for the study of forest structures and regeneration have been given by Braun Blanquest (1932) Curtis 

and McIntosh (1950), Knight (1973) Smith (1974), Whittaker (1975), and Michael (1984). Method of vegetation profile study has 
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Vegetation ecology lays emphasis on study of composition, development; geographic distribution and 
environmental relationship of plant communities, plants growing together have mutual relationship 
among themselves and with the environment. The quantitative relationship between rare and profusely 
growing species is an important structure property of a community. The Uttarakhand Himalaya falls in 
central Himalayan region of the Himalaya. The study was conducted in a part of mid Himalayan forest in 
and around Kotdwara-Ranichauri area of Chamba Block of district Tehri Garhwal. Three sites were 
selected for the study viz., Kotdwara forest: North facing slope, North-East facing slope and Ranichauri 
forest: South-West facing slope. The forest areas have been studied by quadrate method. Tree species 
were identified with the help of regional flora, Flora of Garhwal Himalaya. A total of 14 tree species 
occurred in all three study areas. The common species in all three study zones are Quercus 
leucotrichophora, Myrica esculenta and Pinus roxburghii. Maximum diversity (0.844) occurred in 
Kotdwara site -North facing slop forest followed by 0.524 for Kotdwara site -North East facing slope 
forest. The minimum diversity value was obtained for Ranichauri site forest (0.384). Maximum 
concentration of dominance value is found for Ranichauri site (0.63) followed by Kotdwara site- North 
East facing slope (0.43). The minimum concentration of dominance value is recorded for Kotdwara site 
north facing slope (0.21).The index of similarity has been calculated between the North facing and North 
East facing slopes of Kotdwara forest which is found (0.67). Index of similarity was calculated between 
Kotdwara site (North facing slope) and Ranichauri site (South West facing slope) which is reported (0.53). 
Index of similarity value was calculated between Kotdwara Site (North East facing slope) and Ranichauri 
site (South West facing slope) and the index of similarity value between them is reported (0.62). This 
shows that maximum index of similarity (0.67) was found between both the slopes of Kotdwara forest. 
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been given by Simpson (1949), Shannon and wiener (1963), Whittaker 1957, 1972), and Odum (1976).  The diversity of different 

temperate and tropical forest of the world have been described by Monk (1967)  Riser and Rice (1971) and Knight (1975) the value of 

diversity for silent valley vegetation of India have been described by Singh et al. (1981). The diversity is used by human disturbance 

Odum (1971, 1983).  

   

                   

    Fig,. 1A Map of Uttarakhand and its districts                                        B  Map of Tehri Garhwal 

 

Oak and Pinus forest of Kumaun Himalaya and their ecology have been described by Singh and Singh (1984.1986, 1987, 1992), and 

Tiwari (1982). Tree species in the present study area are mentioned in the floristic publications of Duthie (1906), Osmaston (1927), 

Gupta (1927) and Rajwar and Gupta (1988a, 1988b). Ecologists have realised the importance and necessity of forests and started 

researches on phytosociological approach.  Some studies have been conducted in Kumaun Himalayan forest of Uttarakhand (Saxena et 

al. 1978;  Pandey and Singh 1981; Saxena and Singh 1980, 1982 and Ralhan et al. 1902). Such Studies are very lacking in relation to 

Tehri Garhwal forest except few workers Saxena and Chaturvedi (1985-1986) , Pramod Kumar (1998), Asha Dobhal (2003). The 

present research work deals with vegetational analysis of tree layer of a temperate forest area of Tehri Garhwal.    

 

The present study has the following objectives: 

To study the structure and composition of the forest of study; To determine the quantitative features of the tree layer of the forest of 

study; To determine the similarty index, diversity, and concentration of dominance of the forest; To compare the vegetational pattern 

of the studied forest with other forest of the world; To corelate the relationship between the studied vegetation with physiographic 

factors and neighbouring vegetation 

 

Materials and methods 

Study Area 

Tehri Garhwal district of Uttarakhand is bounded by Uttarkashi from the north side, Pauri Garhwal from the south side, Rudraprayag 

from the east side and Dehra Dun from the west side. It covers the 3642 sq. km area of the state and total forest cover 2138 area km².  

 

The first study site -North facing slope of Kotdwara site is located about 14 km. far from Chamba Town in East direction. The 

elevation of the area is more than 1850 meter above sea level (ASL). North facing forest of Kotdwara site is dominated by 

Rhododendron areboreum and co-dominated by Lyonia ovalifolia followed by Myrica esculent. Large number of oak plants in this 

area are in seedling and sapling form. Other vegetation of the area except trees are Berberis aristata, Rosa brunii, Rush parviflora. 

Rubus species, Viburnum cottonifolia, Smilex etc. Forest of this area is dense and slightly disturbed by the local inhabitants which is 

negligible. The area is dominated by broadleaf trees and form broadleaf canopy. Second site : North-East facing slope of Kotdwara 

site is located about 10 km. far from Chamba town is dominated by pine forest containing some other tree species. The elevation of 

the area studied is more than 1250 meter above sea level. This area is covered mostly by tree species; shrubs are rear present in this 

zone of study. Base floor is covered with grasses. Third site : Ranichauri Site -South-West facing slope is about 7 km. far Chamba 

Block. The elevation of the area is more than 1450 meter ASL. The forest canopy of study area is dominated by oak trees. It is almost 

undisturbed dense oak forest.  

 

Climate  

The climate of the study area is monsoon type. The mean maximum temperature varies from 10.6
0
C (January) to 34

0
C (June) while 

mean minimum from 3.2
0
C (January) to 18.6

0
C (May). Annual rainfall averages at 1130.23 mm most of which occurs during rainy 

season. The winter is very severe and experience snowfall season.  

 

A 
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Soil 

Soil samples are taken from site of study area for physical analysis (soil moisture, bulk density and porosity. The samples are taken 

from different places and depth (0-10 cm), are brought to laboratory for testing. The average value of soil moisture, bulk density and 

porosity observed 19% , 0.94 gm/cm
3
, 63 %

  
in North facing slope, 6%, 0.89 gm/cm

3
, 60 %

  
  in North-East facing slope of  Kotdwara 

site and 6%, 1.26 gm/cm
3
, 64 %

  
 in South-West slope of Ranichauri site respectively.  

 

Methodology 

The forest areas have been studied by Quadrate Method (Curtish and Mc. Intosh 1950) after listing the trees on one slope. Tree species 

was identified with the help of regional flora, Flora of Garhwal Himalaya by R. D. Gaur and Flowers of The Garhwal Himalaya by 

Oleg Polunin and Adam Stainton. Materials used for vegetation analysis, sample collection and for slope direction are 10×10 sq meter 

rope, inch tape, note book, pen, scale, compass, cutter etc. Materials used in soil analysis are digger, beaker, electric weighing balance, 

oven etc. The size of quadrate taken was 10×10 sq meter for trees.  

 

Formulas used for different quantitative characters such as frequency, density, dominance, their relative values and important value 

index (IVI) are as follows: 

    

No. of quadrates of occurrence of a species  

% Frequency =                          × 100   

              Total number of quadrate studied 

 

        Total no. of individuals of a Sp. in all quadrates  

Density (unit area) =                                 

                     Total number of quadrate studied 

 

        Total number of individuals of a species in all quadrates  

Abundance       =                                     

           Total number of quadrate in which species occurred 

 

        Abundance value of a species  

A/F Ratio       =                                                                 

           % frequency value of a species 

 

                           C 
2
 

Mean Basal Area (MBA)   =   4 π ; Where C = Average circumference of a species   π = 3.14 

 

Total Basal Cover (TBC) = MBA × Density of the species 

 

                      Frequency value of a species  

% Relative Frequency =                            × 100   

          Sum of frequency value of all species 

                      Density value of a species  

% Relative Density =                                × 100   

        Sum of density value of all species 

 

 TBC value of a species  

% Relative Dominance =                          × 100   

                   Sum total of TBC value of all species 

 

 Importance Value Index (IVI) = Relative Frequency + Relative Density + Relative Dominance                 

 

Diversity and Concentration of Dominance 

The index of dominance or the concentration of dominance (Cd) is calculated by using Simpsons (1944) index as:- 

 

Index of Dominance (Cd) = ∑ (ni/N)
 2
 

  

 

The index of diversity (H) was computed by using Shannon and Wiener's information index (Shannon and Wiener 1963). 

 

Diversity Index (H) = -∑ [(ni/N) log (ni/N)] 

Where, ni = Importance value (density) of each species; N = Total importance value of all species 
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The Index of Similarity (S) is calculated to compare the forest of two elevations (Whittaker 1967) as: 

 

S = 2C/A+B 

 

Where, C = Number of common species occurring in both communities; A = Number of species in forest A;  B = Number of species in 

forest B  

 

Results: 

Field observation and phytosociology of trees on North facing slope of Kotdwara site are given in Table  1. Rhododendron areboreum 

has maximum density value (4.30 individuals/sampling unit) followed by Lyonia ovalifolia (3 individuals/sampling unit). The 

minimum density value is shown by Juglans regia (0.10 individuals/sampling unit). The highest frequency percentage on this site was 

shown by Rhododendron areboreum (100%) and Lyonia ovalifolia (100%) followed by Benthamidia capitata (60%). The minimum 

frequency value is shown by Juglans regia (10%) followed by Populus ciliata (20%) and Pinus wallichiana (20%). The maximum 

basal cover value on this site is shown by Rhododendron areboreum (4242.52 cm²/100m²) followed by Lyonia ovalifolia (1528.66 

cm²/100m²). The minimum value of basal cover is shown by Juglans regia (44.79 cm²/100m²). The highest value of relative frequency 

on this slope is shown by Rhododendron areboreum (18.52%) and Lyonia ovalifolia (18.52%) followed by Benthamidia capitata 

(11.11%). The highest value of relative density is shown by Rhododendron areboreum (35.25%) followed by Lyonia ovalifolia 

(24.59%). The highest value of relative dominance is reported for Rhododendron areboreum (39.25%) followed by Lyonia ovalifolia 

(14.48%). Rhododendron areboreum is the most dominant species on this site. This species has the maximum Importance Value Index 

(93.01) followed by Lyonia ovalifolia (57.59). 

 

 Field observation and Phytosociology of trees on North-East facing slope of Kotdwara site are given in Table 2. Pinus roxburghii has 

maximum density value (3.4 individuals/sampling unit) followed by Lyonia ovalifolia (0.6 individuals/sampling unit) and Quercus 

leucotrichophora (0.6 individuals/sampling unit). The minimum density value is shown by Myrica esculenta (0.1 individuals/sampling 

unit). The highest frequency percentage on this site was shown by Pinus roxburghii (90%) followed by Lyonia ovalifolia (40%). The 

minimum frequency value is shown by followed by Myrica esculenta (10%). The maximum basal cover value on this site was shown 

by Pinus roxburghii (4574.84 cm²/100m²) followed by Lyonia ovalifolia (458.79 cm²/100m²).  The minimum value of basal cover is 

shown by Myrica esculenta (24.08 cm²/100m²).  The highest value of relative frequency on this slope was shown by Pinus roxburghii 

(42.86%) followed by Lyonia ovalifolia (19.05%). The highest value of relative density is shown by Pinus roxburghii (62.96%) 

followed by Lyonia ovalifolia (11.11) and Quercus leucotrichophora. The highest value of relative dominance is reported for Pinus 

roxburghii (81.64%) followed by Myrica esculenta (8.19%). Pinus roxburghii is the most dominant species on this slope. This species 

has the maximum Importance Value Index (187.46) followed by Lyonia ovalifolia (38.35. 

 

Field observation and Phytosociology of trees on South-East facing slope of Ranichauri site are given in Table 3. .Quercus 

leucotrichophora has maximum density value (6.4 individuals/sampling unit) followed by Cedrus deodara (0.4 individuals/sampling 

unit). The minimum density value is shown by Pinus roxburghii (0.2 individuals/sampling unit). The highest frequency % on this site 

was shown by Quercus leucotrichophora (100%) followed by Myrica esculenta (30%), Cedrus deodara (30%), Prunus cerasoides 

(30%). The minimum frequency value is shown by Pinus roxburghii (20%) and Pyrus pashia (20%). The maximum basal cover value 

on this site is shown by Quercus leucotrichophora (2641.53 cm²/100m²) followed by Cedrus deodara (73.38 cm²/100m²).  The 

minimum value of basal cover is shown by Pyrus pashia (25.48 cm²/100m²) and Pinus roxburghii (25.48 cm²/100m²). The highest 

value of relative frequency on this slope was shown by Quercus leucotrichophora (38.46%) followed by Myrica esculenta (11.54%), 

Cedrus deodara (11.54%) and Pinus roxburghii (11.54%).  The highest value of relative density was shown by Quercus 

leucotrichophora (79.01%) followed by Cedrus deodara (4.94%).  The highest value of relative dominance was reported for Quercus 

leucotrichophora (91.76%) followed by Myrica esculenta (1.39%). Quercus leucotrichophora is the most dominant species on this 

slope. This species has the maximum Importance Value Index (209.24) followed by Cedrus deodara (19.03). 

 

Diversity Index (Table.4):   

Maximum diversity value (0.844) occurred in Kotdwara site -North facing slop forest followed by 0.524 for Kotdwara site -North East 

facing slope forest. The minimum diversity value was obtained for Ranichauri site forest (0.384). Dominance Concentration: 

Maximum concentration of dominance value is found for Ranichauri site (0.63) followed by Kotdwara site- North East facing slope 

(0.43). The minimum concentration of dominance value is recorded for Kotdwara site north facing slope (0.21). 
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Table 1: Phytosociology of tree species on kotdwara site -north facing slope 

S. No.       Name of Species CBH 

(cm.) 

Frequency 

(%) 

 Density 

 

Abundance 

 

 

 

A/F 

ratio 

Basal Cover % Relative      IVI 

MBA 

(cm) 

TBC 

(cm) 

Frequency Density Dominance  

1 Rhododendron arboreum  100 4.30 4.30 0.04 963.38 4242.52 18.52 35.25 39.25 93.01 

2 Lyonia ovalifolia 110 100 3 3 0.03 509.55 1528.66 18.52 24.59 14.48 57.59 

3 Benthamidia capitata 80 60 1.10 1.83 0.03 1016.64 1118.30 11.11 9.02 10.60 30.72 

4 Pinus roxburghii 113 40 0.70 1.75 0.04 1224.20 856.94 7.41 5.74 8.12 21.26 

5 Myrica esculenta 124 40 0.60 1.50 0.04 616.56 369.94 7.41 4.92 3.50 15.83 

6 Quercus leucotrichophora 88 40 0.60 1.50 0.04 1673.96 1004.38 7.41 4.92 9.52 21.84 

7 Pyrus pashia 145 40 0.40 1.00 0.03 1034.71 413.89 7.41 3.28 3.92 14.61 

8 Vibernum cottonifolius 114 40 0.40 1.00 0.03 764.65 305.86 7.41 3.28 2.90 13.58 

9 Cedrus deodara 98 30 0.50 1.67 0.06 630.65 315.33 5.56 4.10 2.99 12.64 

10 Pinus wallichiana 89 20 0.20 1.00 0.05 718.55 143.71 3.70 1.64 1.36 6.70 

 

 

Table. 2: Phytosociology of tree species on kotdwara site -north east facing slope 

S. 

No. 

      Name of Species CBH 

(cm.) 

 

Frequency 

% 

 Density 

 

Abundance 

 

A/F 

ratio 

Basal Cover % Relative    IVI 

 

 
MBA 

(cm) 

TBC 

(cm.) 

Frequency Density Dominance 

1 Pinus roxburghii 130 90 3.4 3.8 0.04 1345.54 4574.84 42.86 62.96 81.64 187.46 

2 Lyonia ovalifolia 98 40 0.6 1.5 0.04 764.65 458.79 19.05 11.11 8.19 38.35 

3 Quercus leucotrichophora 60 30 0.6 2.0 0.07 286.62 171.97 14.29 11.11 3.07 28.47 

4 Pyrus pashia 51 20 0.3 1.5 0.08 207.09 62.13 9.52 5.56 1.11 16.19 

5 Rhododendron arboreum 99 20 0.4 2.0 0.10 780.33 312.13 9.52 7.41 5.57 22.50 

6 Myrica esculenta 55 10 0.1 1.0 0.10 240.84 24.08 4.76 1.85 0.43 7.04 

 

 

Table  3. Phytosociology of tree species on ranichauri site (south west facing slope) 

S. 

No. 

      Name of Species CBH 

(cm.) 

 

Frequency 

% 

 

Density 

 

Abundance 

 

A/F 

ratio 

Basal Cover % Relative    IVI 

 

 
MBA 

(cm) 

TBC 

(cm.) 

Frequency Density Dominanc

e 

1 Quercus leucotrichophora 72 100 6.4 6.4 0.06 412.74 2641.53 38.46 79.01 91.76 209.24 

2 Myrica esculenta 41 30 0.3 1 0.03 133.84 40.15 11.54 3.70 1.39 16.64 

3 Pyrus pashia 40 20 0.2 1 0.05 127.39 25.48 7.69 2.47 0.89 11.05 

4 Cedrus deodara  48 30 0.4 1.3 0.04 183.44 73.38 11.54 4.94 2.55 19.03 

5 Prunus cerasoides 39 30 0.3 1 0.03 121.10 36.33 11.54 3.70 1.26 16.50 

6 Pinus roxburghii 40 20 0.2 1 0.05 127.39 25.48 7.69 2.47 0.89 11.05 

7 Koni 39 30 0.3 1 0.03 121.10 36.33 11.54 3.70 1.26 16.50 
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Table 4: Value of Index of diversity and index of Dominance for each tree species on different forest sites 

S.No. Forest Site Diversity Index (H) Index of Dominance (Cd) 

1 Kotdwara North facing Site 0.844 0.21 

2 Kotdwara North East  facing Site 0.524 0.43 

3 Ranichauri Site 0.384 0.63 

 

 

Table 5: Value of Index of Similarity between different forest sites 

 

 
Fig.2: IVI values of all species on studied sites.  

 

 

Index of Similarity (Table.5):  

The index of similarity has been calculated between the North facing and North East facing slopes of Kotdwara forest which 

is found (0.67). In second step index of similarity was calculated between Kotdwara site (North facing slope) and Ranichauri 

site (South West facing slope) which is reported (0.53). In third phase the index of similarity value was calculated between 

Kotdwara Site (North East facing slope) and Ranichauri site (South West facing slope) and the index of similarity value 

between them is reported (0.62). These shows that maximum index of similarity (0.67) was found between both the slopes of 

Kotdwara forest. Total species come within the Quadrates are Quercus leucotrichophora, Rhododendron areboreum, Pinus 

roxburghii, Lyonia ovalifolia, Myrica esculenta, Benthamidia capitata, Pyrus pashia, Cedrus deodara, Pinus wallichiana, 

Juglans regia, Prunus cerasoides, Viburnum cotinifolium and  Populus ciliata. 

 

Conclusion 

The present studies were aimed to have the knowledge of about Phytosociological characteristics and diversity of different 

species of forests as well as index of similarity between forests of different areas. The study area is situated in Chamba block 

of district Tehri Garhwal. A total of 14 tree species occurred in all three study areas. The common species in all three study 

zones are Quercus leucotrichophora, Myrica esculenta and Pinus roxburghii.. Table 1 to 5 shows detailed results of different 

quantitative parameters of the studied forest area.  Phytosociological characters differ among different forest locality and 

among trees in the same forest. In all forest stands the maximum value of IVI, Density and TBC was exhibited by the 

dominant species but this is not true in MBA.  On the basis of Importance Value Index (IVI), the dominant species in 

Kotdwara site-(North facing slope is Rhododendron areboreum. In Kotdwara site -North-East facing slope the most dominant 

species is Pinus roxburghii.  In Ranichauri site the most dominant species is Quercus leucotrichophora.When dominance is 

more concentrated in one species, the values are high, and when several species contribute equally well, the values are low. 

This indicates that Ranichauri site forest is dominated by one particular species i.e. Quercus leucotrichophora, other tree 

species do not contribute in forest cover significantly while Kotdwara site forest is composed of those species which 

contribute significantly in forest cover formation. Our finding is the add on of the detailed list of Vegetational  studies for 

different forest type for better understanding of the nature Such finding were also observwd in the studies of other Himalayan 

S.No. Forest Site Index of similarity 

1 Kotdwara North facing  and Kotdwar North east  facing Site 0.67 

2 Kotdwara North  facing  and Ranichauri South-west facing  Site 0.53 

3 Kotdwara North  east  facing s and Ranichauri South-west facing  Site 0.62 

Fig.3:  Index of Diversity and Concentration of Dominance on 

different sites. 
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forest by Ralhan et al. (1982), Saxena and Singh (1982), Saxena and Chaturvedi (1985-1986), Nayak et al (1991), Kumar 

(1998), Dobhal (2003). etc. 

 

The detailed list of previous finding of the similar type of Vegetational studies are  as follows 

Region/Forest type Dominant tree species Total tree 

TBC cm
2
 

100 m
-2

   

Total 

density 

Tree 100 

m
-2

 

Author 

TROPICAL FORESTS OTHER THAN THOSE OF KUMAUN AND GARHWAL HIMALAYA 

Dry Deciduous Forest Chakia, Varanasi Shorea robusta 3060.0 6.40    Bandhu (1970) 

-do-            -do- 1280.0 10.20 Singh (1974) 

Dry Deciduous Forest Bansi, Udaipur Tectona grandis 1240.0 9.70    Vyas et al. 

(1976) 

Kerangas Forest, East- Kalimantan, Indonesia             -- 1073.0      5.50    Kartawinta 

(1978) 

Deciduous Forest Chandra Prabha Sanctuary, 

Varanasi (Fenced) 

Anogeissus latifolia 1799.0 11.70    Singh & Misra 

(1978) 

(Open)            -do- 1512.0 9.40   -do- 

Tropical Rain Forest, Silent valley, Kerala Shorea robusta 10277.0 7.10 Singh et  al. 

(1981) 

Deciduous Forest Garhwal, Siwalik Holoptelea- Terminalia 3988.0 3.10 Rajwar & Gupta 

(1992) 

-do- Adina- Schleichera 6611.0 5.70 -do- 

-do- Shorea-Mallotus 5330.0 4.30 -do- 

-do- Bischofia- Holoptelea 4843.0 4.30 -do- 

-do- Acacia-Dalbergia 4171.0 3.80 -do- 

 

TEMPERATE FORESTS OTHER THAN THOSE OF KUMAUN AND GARHWAL HIMALAYA 

 

Stewart's wood, South-western, Wisconsin, 

USA 

Quercus sp. 2414.0 3.50 Cottam (1949) 

Oak Forest (38-45 yr old), New York, USA Quercus alba, Q. 

coccinea 

1560.0 18.50 Whittaker & 

Woodwell (1969) 

Oak Forest (45-50 yr old) Minnesota, USA Quercus ellipsoidalis 2650.0 17.90 Reiners (1972) 

Cedar site Great dismal Chamaecyparis swamp, 

SE Virginia, USA  thyoides 

Nyssa aquatica 5580.0 20.00   Dabel and Day 

(1977) 

Maple-gum site, Great dismal swamp, South-

east Virginia, USA 

-do- 3900.0 20.80 -do- 

Cypress site, Great dismal swamp, SE Virginia, 

USA 

Taxodium distichum 5930.0 16.50 -do- 

Mixed hard wood site Great dismal swamp, SE 

Virginia, USA 

Quercus laurifolia 3320.0 14.40 -do- 

Oak Forest, North Dakota Gallery Forest, 

USA(East facing slope) 

Quercus macrocarpa 4000.0 10.70 Killingbeck & 

Wali (1978) 

West facing slope) -do- 3260.0 11.30 -do- 

SUB-ALPINE FORESTS 

Sub-alpine communities, Enchantment Lakes 

basin Washington, USA 

-- 13-3989 - del Moral (1979) 

Tsuga/moss communities Yatasugatake and 

Chichilu, Mt., Japan 

Tsuga diversifolia 6400-8100 - Franklin et al. 

(1979) 

Abies/herb communities Mt., Ontake and Mt., 

Fuji, Japan 

Abies veitchii 5100-6500 - -do- 

Montane/sub-alpine communities Mt., 

Hanhungatahi New Island, Newzealand 

Dacrydium cupressium, 

Podocarpus hallii and 

Libocedrus bidwillii 

8000-13000 9-20 Druitt et al.  

(1990) 

KUMAUN HIMALAYA 

Chir-pine forest, Champhi, Naini Tal Pinus roxburghii 3024.2 4.20 Saxena & Singh 

(1982) 

Rianj-oak forest, Mahesh Khan, Naini Tal Quercus lanuginosa 8377.6 8.00 -do- 

Banj-oak forest, Mahesh Khan, Naini Tal Quercus leucotrichophora 5302.0 9.40 -do- 
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Tilonj-oak forest, Mahesh Khan, Naini Tal Quercus floribunda 3940.7 13.00 -do- 

Mixed forest, Sattal, Naini Tal Quercus leucotrichophora 3598.6 5.40 -do- 

Sal forest Ranibagh, Naini Tal Shorea robusta 6315.3 13.70 Tewari (1982) 

Chir-pine forest, Khurpatal, Naini Tal Pinus roxburghii 3733.9 4.90 -do-   

Chir-pine mixed broadleaf, Kalona, Naini Tal -do- 6948.6 10.60 -do- 

Banj-oak forest, Kailakhan, Naini Tal Quercus leucotrichophora 3557.0 9.20 -do- 

Rianj-oak Karsu oakKilbari, Naini Tal Quercus lanuginosa 6235.7 16.40 -do- 

Blue-pine mixed-oak Naini Tal Pinus wallichiana 3245-6320 3-12 Bargali et al. 

(1987) 

Pine-mixed, oak-forest, Kasar devi, Almora Pinus roxburghii 1661-4517 1.8-4.1 Tripathi et al. 

(1987) 

GARHWAL HIMALAYA 
N-W Facing Lower Slope, Gopeshwar Alnus nepalensis 4970.0 11.00 Pant (1987) 

N-W Facing Middle Slope, Gopeshwar Rhododendron arboreum 4810.0 14.60 -do- 

 N-W Facing Upper Slope, Gopeshwar -do- 4700.0 12.00 -do- 

N-W Facing Lower Slope, Gopeshwar Sapium insigne 2250.0 7.20 -do- 

S-W Facing Middle Slope, Gopeshwar Quercus leucotrichophora 7210.0 20.60 -do- 

S-W Facing Upper Slope, Gopeshwar -do- 4370.0 8.60 -do- 

Oak Forest, Pauri -do- 3539.0 7.90 Kusumlata 

(1992) 

Oak Forest, Pauri -do- 1360.0 3.45 -do- 

Surai Forest, Pauri Cupresses torulosa 5995.0 - -do- 

Pine forest, Pauri Pinus roxburghii 3498.0 7.10 -do- 

Oak Forest, Pauri Quercus leucotrichophora 5767.0 15.52 -do- 

Surai Forest, Pauri Cupresses torulosa 5380.0 14.49 -do- 

Oak Forest, Pauri Quercus leucotrichophora 7125.0 12.65 -do- 

-do- -do- 5410.0 13.73 -do- 

Oak Forest, Uttarkashi  

N-E Upper Slope 

Quercus floribunda 5844-7079 8.7-11.6 Dhaulakha ndi 

(1996) 

East Slope -do- 4523-6097 8.5-10.4 -do- 

S-E Slope -do- 5192-6135 8.2-9.2 -do- 

North Slope Quercus leucotrichophora 6124-7166 9.4-10.0 -do- 

South Upper Slope -do- 4330-6635 6.3-9.1 -do- 

West Slope -do- 5805-7348 7.2-8.8 -do- 

S-W Slope -do- 4500-7998 7.7-11.4 -do- 

N-W Slope Quercus 

leucotrichophora- Pinus 

roxburghii 

4247-5838 6.7-9.8     -do- 

N-E Lower Slope -do- 6288-6792 9-11.7     -do- 

South Lower Slope -do- 5245-6710 9.4-10.7 -do- 

Oak Forest, Tehri  

S-E Slope 

Quercus leucotrichophora 5184.62 10.3 Kumar P. (1998) 

N-W Slope -do- 10045.41 12.4 -do- 

North Slope -do- 8809.88 11.9 -do- 

N-E Slope   -do- 8075.16 10.9 -do- 

South Slope   -do- 4772.09 10.2 -do- 

Kotdwara (North facing slope) Quercus 

leucotrichophora 

1004.38 - Present Study 

Kotdwara (North-East  facing  slope) Pinus roxburghii 4574.84 - -do- 

Ranichauri (South-West Facing slope) Quercus 

leucotrichophora 

2641.53 - -do- 

 

The present study reveals the plant diversity in relation to natural and anthropological disturbance. The biodiversity of 

Himalaya is severely threatened by natural and anthropological disturbance. One of the foundations for the conservation of 

biological diversity in forest landscapes is understanding and managing the disturbance regimes of landscapes under past-

natural and natural conditions. 

 

Presence of higher diversity of Quercus leucotrichophora, Rhododendron areboreum, Pinus roxburghii showed the open 

type forest canopy in hill slope which showed highly disturbed forest due to colonization of villages near forest. A strong 
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correlation was observed between tree felling and population density, fuelwood consumption as well as ease of access in the 

area. The forest sites surrounding by larger villages and having easy road access represented lower tree species values. 
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