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ABSTRACT: We provide a check list of the vascular plants of Theog Forest Division, Himachal Pradesh, Western Himalaya.
Himachal Pradesh has been extensively surveyed in terms of flora by a large number of workers, albeit highly confined to
prioritized areas. The floristic inventorization resulted in a total of 442 vascular plant species belonging to 311 genera
and 117 families from an area of 512 km? Out of these, 408 species belonged to Angiosperms, 7 to Gymnosperms and 27
to Pteridophytes. The predominant families among Dicotyledons were Asteraceae, Rosaceae and Lamiaceae. Among the
Monocotyledons, the most represented family was Poaceae, followed by Liliaceae and Cyperaceae. Pinaceae and Pteridaceae
were found to be the most represented families among the Gymnosperms and Pteridophytes, respectively. Species richness
was highest in shrubberies, which formed an ideal habitat for many herbaceous species within different habitat types.
Strategic eradication of weed species, especially obnoxious species such as Lantana camara and Parthenium hysterophorus

INTRODUCTION

The Indian Himalayan Region (IHR) comprises five
bio-geographic zones including Trans, North-West, West,
Central and East Himalaya (Rodgers and Panwar 1988),
and supports more than 18,440 species of flowering plants
- out of which 25 % are endemic to the region, covering
an area of ca. 419,873 km? (Singh and Hajra 1996; Samant
et al. 1998). In particular, Himachal Pradesh has been
regarded as a veritable emporium of plant resources, rich
in medicinal and aromatic plants (Chauhan 1999, 2003).
The State is mountainous with an elevational range from
460 to 6,600 m. It has a deeply dissected topography,
complex geological structure, wide elevational range and
climatic conditions. There are six major forest types in the
state, which include Tropical Dry Deciduous, Sub-tropical
Pine, Sub-tropical Dry Evergreen, Himalayan Moist
Temperate, Himalayan Dry Temperate, and Sub-alpine and
Alpine forest types (Ministry of Environment and Forests
2001). The state is a rich repository of plant wealth and
has been extensively surveyed in terms of flora by a large
number of workers (Chauhan 1999, 2003). The earliest
attempt to collect plants from Himachal Pradesh was
made by William Moorcroft (1765-1825) who collected
plants from Kangra, Kullu, Lahaul and Spiti in 1821; with
these collections sent to Wallich (Chowdhery and Wadhwa
1984). The floristics and the vegetation of the state are
broadly known through a number of studies (Collett 1902;
Champion and Seth 1968; Nair 1977; Chowdhery and
Wadhwa 1984; Aswal and Mehrotra 1994; Chauhan 1999;
Dhaliwal and Sharma 1999; Kaur and Sharma 2004). As
a result, about 3500 species of higher plants have been
identified in the state flora. Collett (1902) collected plants
from Shimla and adjacent areas in 1885, covering an area
of ca. 804 km? with an elevational range of 600-3500 m

and reported 1326 species of flowering plants belonging
to 113 families.

The exploration of floral resources holds importance;
as otherwise unknown species may disappear without
there ever having been knowledge of their existence
(Singh and Minoo 2003). Subsequently, there is a vital
need to identify our natural wealth, document it and raise
awareness about its utility and the repercussions if it were
to go to extinct. Therefore, it is essential to explore the
currently little known microhabitats of Forest Divisions
(FD), which represent the main unit in the hierarchy of
forest departments for the management of forests in India.
Hence, the present exploration for the inventory of plant
species was conducted. The information can be used as a
baseline by managers, conservationists and researchers
for future studies.

MATERIALS AND METHODS
Study area

The Theog Forest Division, lies between 31°5’ N and
31°10' N and 77°22.5' E and 77°30’ E. The area is situated
in the west of Shimla, the capital of Himachal Pradesh,
located in Nnorthern India (Figure 1). The division is
surrounded by Rohru Forest Division in the east, Shimla
Forest Division in the west, Kotgarh Forest Division in
the north, and Rajgarh and Chopal Forest Divisions in the
south. The total geographical area of the division is 64,000
ha (ca. 512 km?), out of which 32,045 ha (50.07%) of the
total geographical area is under tree cover.

The entire tract is mountainous with moderate to
steep slopes, which are at places precipitous, particularly
in the northern and eastern aspects, namely Shali-Dhar
and Chambi-Dhar, respectively. Elevation ranges from
1000-3160 m. The Narkanda-Kufri is the main ridge
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FIGURE 1. Map showing the location of Theog Forest Division, Himachal Pradesh, India.

which forms the watershed between the Sutlej in the north
and Giri in the south. Another main ridge is Shali-Dhar
dividing Shimla and Theog Forest Divisions. The only river
flowing through the study area is Giri, which originates
from Garaog, near Kharapathar in Rohru Forest Division.
It flows through the southern part and crosses over to
Rajgarh Forest Division and drains into the river Yamuna,
one of the main tributaries of the river Ganges.

The lithology is dominated by limestone, shale and
quartzite in large areas of Theog and Balson ranges. Shale,
phyllite, limestone, schist, gneiss and amphibolite are well
exposed at Mahasu and Chambi areas while shale, sand,
quartzite, limestone and shale conglomerates occur in
areas just south of Kotgarh Division, at Chhaila, Ghund and
near Deha. The soil type is more or less clayey or clayey-
loam throughout the tract, except at few places where it
tends to be sandy-loam. The climate is mostly temperate
at the higher elevations and sub-tropical at the lower
ones. The minimum and maximum temperatures remain
between 16-26°C, and rise up to 35°C (summer) in the
lower areas along the river Giri, but it remains between
15-22°C in monsoon season and drops to 0-10°C in
winters. The precipitation in the form of snow is received
in January-February and sometimes in November-
December at higher elevations, whereas lower elevations
receive rains in June-August. The area on average receives
an annual rainfall of about 1200 mm. The major forests
are Deodar-Kail, Fir-Spruce, Chir and Oak. The forests,
throughout the tract are both coniferous and broad-
leaved, grouped as dry-tropical, montane sub-tropical and
montane temperate types (Champion and Seth 1968).

Floristic survey
Elevation is deemed most important among the various
factors which combine to create contrasts in habitat,

climate and flora (Polunin and Stainton 1984). Our field
visits were scheduled and the areas to be covered selected
taking this into account. Extensive field surveys of the
entire study area were conducted in different growing
seasons between 2009 and 2010, including low-lying areas
like Satog, Balag, Naina, Maipul and Sainj in the Giri Valley,
as well as up to the highest peak of the division at Jaobag
on Hatu Dhar. Field visits to these areas were planned to
collect the plant species either in flowering or fruiting
stage to facilitate the process of correct identification.
Voucher specimen numbers for each collection were
assigned and important field characters were recorded.
Identification of the plant specimens was done based on
field characters noted during the collection and with the
aid of available monographs, taxonomic revisions and
floras (Hooker 1872-1897; Collett 1902; Chowdhery and
Wadhwa 1984; Polunin and Stainton 1984; Stainton 1988;
Chauhan 1999; Khullar 1994, 2000). The plant specimens
were cross-checked with authentic specimens housed in
the herbarium of University of Horticulture and Forestry
(UHF), and were deposited here for future reference.
Unidentified specimens were confirmed by comparison
with specimens housed in the Dehradun herbarium
(DD). Specimens were collected and preserved following
Jain and Rao (1977). Based on modern phylogenetic
studies, APG III classification (Angiosperm Phylogeny
Group 2009; Haston et al, 2009) was followed to classify
the Angiosperm species. Similarly, Gymnosperms and
Pteridophytes were classified following Christenhusz et al.
(20114, b) respectively.

RESULTS
Floristic diversity

A total of 442 vascular plants belonging to 312 genera
and 97 families, were collected and recorded (Tables 1 and
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3).0utofthese, 408 specieswere Angiosperms (352 species
of Dicotyledons and 56 species of Monocotyledons), 7
were Gymnosperms and 27 were Pteridophytes. The most
represented families among Dicotyledons were Asteraceae
(31 genera and 45 species), Rosaceae (13 genera and 29
species), Fabaceae (17 genera and 27 species), Lamiaceae
(20 genera and 25 species), Ranunculaceae (6 genera and
12 species), Amaranthaceae (7 genera and 11 species),
Euphorbiaceae (6 genera and 10 species), Brassicaceae (7
genera and 8 species), Apiaceae (6 genera and 8 species)
and Acanthaceae (5 genera and 8 species). Thirty one
families were represented by only a single genus per
species (i.e, monospecific). Among the Monocotyledons,
the most represented family was Poaceae (28 genera
and 31 species), followed by Liliaceae (4 genera and
8 species), Cyperaceae (5 genera and 7 species) and
Asparagaceae (3 genera and 4 species), whereas 5 families
were monospecific. Pinaceae (4 genera and 5 species) and
Pteridaceae (5 genera and 11 species) were found to be
the most represented families among the Gymnosperms
and Pteridophytes, respectively. The dominant families (in
terms of total number of species) (Figure 2) included two
monocot (Poaceae and Liliaceae) and one pteridophyte
(Pteridaceae) family. As per the type of growth form,
13.8% were trees, 22.6% were shrubs, 52.5% were herbs,
5% were climbers and 6.1% were ferns (Table 2).

The number of families, genera and species and their
respective percentage are accounted in Table 1. The
enumerated plants were classified into their respective
growth forms, including trees, shrubs (erect, under shrubs,
epiphytic), herbs, climbers (woody and non-woody) and
ferns (Table 2). Floristic details given in Table 3 include
species and family, binomial and vernacular names,
distribution and habitat specificity, flowering and fruiting
times, elevational range and voucher specimen number.

DISCUSSION

Theog Forest Division revealed a total of 442 vascular
plants that represents about 33.3% and 12.6% of the Flora
of Shimla and Himachal Pradesh respectively. High diversity
of vascular plants in the region is mainly attributed to
climatic, topographic and edaphic factors. Annual rainfall
of the Theog Forest Division was recorded at ca. 1200 mm
annually, which is similar to other floristically rich areas
present in the Greater Himalayan Range (e.g., Kedarnath
Wildlife Sanctuary and Valley of Flowers National Park).

TABLE 1. Number of families, genera and species
documented in the study area.
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The elevational variation, irregular topography and
intercepted valleys form various microhabitats, which in
turn supports high floristic diversity. The dominant habitat
types in the area were the forests (Chir Pine, Deodar-
Kail, Ban Oak-Chir Pine mixed, Fir-Spruce and Kharsu
0ak), shrubberies (Berberis spp., Cotoneaster spp., Rubus
spp., Euphorbia royaleana), grassy and rocky open slopes
(Apluda spp., Themeda spp., Chrysopogon spp., Eulaliopsis
spp.) and cultivated/fallow areas. Species richness was
higher in shrubberies (98 species), followed by cultivated/
fallow areas (79 species), forests (62 species) and grassy
and rocky open slopes (40 species). Shrubberies, the
most frequent habitat in the region, transition to forests,
grasslands and rocky open slopes and therefore were
comparatively richer. These habitats also prevent livestock
from grazing and therefore form ideal habitats for many
herbaceous species. The high diversity in the cultivated/
fallow areas in the region is due to the high representation
of alien and opportunistic species. Subsequently, the
grassy and rocky open slopes are mainly confined to
southern aspects, which are devoid of woody elements
and are therefore comparatively poorer in vegetation.

A total of 21 species were recorded as weed species.
The most obnoxious and abundant species were Lantana
camara (Verbenaceae) and Parthenium hysterophorus
(Asteraceae). Other common weed species confined to
wastelands near habitations and along roadside were
Capsella bursa-pastoris, Stellaria media, Alternanthera
sessilis, Cynoglossum glochidiatum, Veronica persica, Bidens

50 4
45 4
40 | No. of Genera
35 ® No. of Species
30 4

325

Family

FIGURE 2. Ten dominant families with their respective genera and species
in Theog Forest Division, Himachal Pradesh, India.

TABLE 2. Analysis of habit-forms of the documented flora.

FAMILIES GENERA SPECIES HABIT-FORM NO. OF SPECIES % OF TOTAL

NAME OF TOTAL TOTAL TOTAL Trees 61 13.8
PLANT GROUP (% OF THE (% OF THE (% OF THE

Shrub 100 22.6

TOTAL) TOTAL) TOTAL) rubs

Erect 75 17.1
Angiosperms 85 (87.6) 291 (93.3) 408 (92.3) Under shrubs 22 5.0

Epiphytic 03 0.7
a) Dicotyledons 76 (784)  245(785)  352(79.6) Herbs 232 525
b) Monocotyledons 9(9.3) 46 (14.7) 56 (12.7) ﬁ:rne‘ﬁfals ‘13;1 ;2'2
Gymnosperms 3(3.1) 6(1.9) 7 (1.6) Climbers 22 5.0

Woody 08 1.8
Pteridophytes 9(9.3) 15 (4.8) 27 (6.1) Non-woody 14 3.2

Ferns 27 6.1
Total 97 (100) 312(100) 442 (100) Total 142 .
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pilosa, Rumax nepalensis, Cannabis sativa, Circium verutum,
Bidens pilosa, Malva verticillata and Trifolium repens. The
major ornamental tree species planted in the area were
Jacaranda mimosaefolia (Bignoniaceae), Grevillea robusta
(Proteaceae), Robinia pseudoacacia (Fabaceae) and Acacia
mearnsii (Fabaceae). Widespread plant species near to
cultivated areas included Medicago polymorpha, Trifolium
pratense, Trifolium repens, Eleusine indica, Cannabis sativa,
Oxalis corniculata, Euphorbia hirta, Ricinus communis,
Malva verticillata, Polygonum nepalense, Rumex nepalensis,
Solanum nigrum, Dicliptera bupleuroides, Bidens pilosa and
Digitaria sanguinalis. A total 28 plants were recorded as
cultivated species, of which 6 were tree species, namely;
Prunus armeniaca, Prunus persica, Pyrus communis,
Juglans regia, Punica granatum and Sapindus mukorossi,
which were planted in orchards and agricultural fields; 3
were shrubs (Dodonaea viscosa, Leucaena leucocephala,
Nerium indicum and Jasminum mesneyi) and 12 were herb
species (including Fagopyrum esculentum, Amaranthus
paniculatus, Phytolacca acinosa, Solanum melongena,
Ocimum basilicum, Cosmos bipinnatus, Tagetes patula, etc).
Most of the Poaceae and Cyperaceae members are relished
as fodder by livestock and mountain ungulates and act
as good soil binders, such as Apluda mutica, Arthraxon
lanceolatus, Bromus mollis, Chrysopogon fulvus, Cynodon
dactylon, Eleusine indica, Heteropogon contortus, Themeda
anathera, Phragmites communis, Carex sp. and Cyperus
michelianus.

Threatened taxa

Acer caesium Wall. ex Brandis (Sapindaceae), which is
listed as vulnerable in [IUCN Red Data Book of Indian Plants,
and Podophyllum hexandrum Royle (Berberidaceae) which
is Critically Endangered in Appendix II of CITES, were also
recorded from the area. Both species are endemic to the
Himalaya.
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FIGURE 3. (A) Acer caesium (B) Podophyllum hexandrum (C) Geranium
nepalense (D) Berberis Iycium in Theog Forest Division, Himachal

Pradesh, India.

FIGURE 4. (A) Silene vulgaris (B) Zizyphus oxyphylla (C) Indigofera

heterantha (D) Corydalis govaniana (E) Desmodium elegans (F) Clematis

buchananiana in Theog Forest Division, Himachal Pradesh, India.

FIGURE 5. (A) Ailanthus altissima (B) Pennisetum flaccidum (C) Oxalis
corniculata (D) Delphinium denudatum (E) Fragaria nubicola in Theog

Forest Division, Himachal Pradesh, India.

87871 ‘SZLZT 008z 0adn - 100[j 35310j 93 jo sjueld ‘seare Apeys 3stowr ur SULLINDDQ Kl TexeN wninqojoau wnyousAjod
0€621 0052-008T - seae Apeys ul Apuepunge SUIMO0.IS UI9) UOWUIOD AI1dA 1 ay) ) (3sLy)) svjawoyaupx sta3doliq
9GZ11 ‘¥zLTl 00SZ-008T - 1007 359.10j 9} U0 pue SapIspeo.t ay3 Suofe U1} UOWWOod ¥ 1 supua|-1asely (supjua(-1asel) baopajpdo.biu sLi3dofuq
€€8Z1 00SZ-008T - seaJe Apeys ul Apuepunge SUIMO.1S WI9) UOWWO0D AIdA Y 1 sunjua|-Iasely 12doy-1]0.4pa sLa3dofiq
aeaoepLIeldoiqg
wnpua.Lo
6.921 00ST 03dn - S}00. JO S91ASID Ul UOWUIO) 1 dsqns uyny] (}ss.10,]) wnivua.Ld> wnipwapodAy
aeaoenewapodAy
97871 0052-0002 - S31pO(q 193eM Jeau ULLINIIO0 UId) dled 1 o3ey] (Aexanjy xo ‘quny,,) poiuodp( vLipdaq
£z871 0092-0022 - s1sa10j dwrep ur punoj uIdj alely 4 10[g-na1pae], (ax1e[D) wmpnjjaqolf wniidyyy
9BdDRLIAIY
apeys ul saoe[d Jom 1930 pue
0€8Z1 00%Z 03dn - saulael A[[1y jo spaq pue s3uLids Ieau s3saloj dwep ut SULLINDDQ 1 1exeN (ounyejy) papwwabiun pIPIDMPOOA
aeaoeuyda[g
Suryy
22871 0052-000T - SOUlARI PUE S[[€]-I93eM SOPISa] UOWUI0D A[ITe] 1 (19300Y X2 YdI[[eM ) SUa3saqn.ia sisdopriardo.fydp]n
aeaoepLIaldA[ay ],
HIdINNN
NAWIDAdS JINVYH ONLLINYA B JWVN NOWINOD
JTFHONOA TYNOILVAITE  INIIAMOTA LVLIGVH ¥ NOLLNAIYLSIA LIGVH /dVINDYNYAA SAI103dS ® ATINVA

‘panunuoy) "¢ A19vV],

1102

®



FIGURE 6. Quercus semecarpifolia forest at 2600 m in Theog Forest

Division, Himachal Pradesh, India.

FIGURE 7. Yucca gloriosa with typical southern aspect treeless mountain
grassland at 2200 m in Theog Forest Division, Himachal Pradesh, India.
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FIGURE 8. Fir-spruce forest, 2600-3100 m in Theog Forest Division,
Himachal Pradesh, India.

FIGURE 9. Pure Cedrus deodara (Deodar) stand at 2500 m in Theog Forest
Division, Himachal Pradesh, India.

FIGURE 10. Alpine pasture in the forefront with alpine Abies pindrow
(Fir)-Picea smithiana (Spruce) forestin the back view at 3150 m in Theog
Forest Division, Himachal Pradesh, India.
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