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Abstract 

 
The objective of present study was to record the existing flora of Santh Saroola, Kotli Sattian, Pakistan. For this 

purpose, field surveys were conducted in August 2009 to July, 2010. A total of 186 plants species belonging to 148 genera 
and 63 families were identified. The largest number of species was contributed by Poaceae (24 spp., 12.90%), followed by 
Asteraceae with 20 species (10.75%), Fabaceae (16 spp., 8.60%), Euphorbiaceae (8 spp., 4.30%), Lamiaceae & Solanaceae 
(7 spp., 3.76% each) and Brassicaceae (6 spp., 3.23%); while rest of 56 families possessed species with the range of 1-5. 
With reference to life forms, Therophytes were found very frequent in terms of flora (45.99%), followed by Phanerophytes 
(29.95%), Hemicryptophytes (18.18%), Chaemophytes (4.81%) and Cryptophytes (1.07%). Most of the plants present in 
this area were herbaceous (89) natured, follow by shrub (38), grasses (24), trees (17) and climbers (11). 
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Introduction 
 

A flora consists of description of all the wild or 
cultivated plants contained in the country in question, so 
drawn up and arranged that the student may identify 
with the corresponding description any individual 
specimen which he may gather (Hooker, 1897). The 
correct identification of every plant is very important, 
since it is the key to its literature (Steenis, 1957). There 
are various types of flora such as native flora, 
agricultural flora or garden flora, weed flora, etc. The 
main objective of the flora is to afford the means of 
determining any plant growing in the area. It is usually 
accompanied by combinations of keys and description. 
A good Flora is one that provides work for correct 
identification of plant and their utilization could be 
taken on scientific and systematic basis. Since plants of 
the world are extremely variable, therefore a wide range 
of Floras are available ranging from concise or field 
Flora to research Flora (Ali, 2008).  

Various studies have been done to explore the 
world flora, however there are many areas still 
unexplored. 97 species belonging to 43 families were 
reported during the floristic survey of Pirghar hill 
(Badshah et al., 1996). Botanical information was 
given on all plant species and related taxa of about 
4,730 present in Pacific Northwest (Kistritz et al., 
1977). The Flora of Australia is a 59 volumes series 
describing the vascular plants, bryophytes and lichens, 
present in Australia. These volumes contain 20,000 
plant species (Orchard, 1999). The Flora of Iran was 
reported by (Noroozi et al., 2007) showing vascular 
flora comprising of 682 species belonging to 193 
genera and 39 families in the alpine zone.  
 The flora of Balkdami wetland and its surrounding 
areas was written by (Koyuncu & Ebru, 2008). They 
identified 51 families, 250 taxa belonging to 173 
genera and 247 species. A floristic study of Bikaner 

(North-West Rajhistan) India was done by (Singh & 
Sindhu, 1991). They reported a total of 512 plant 
species belonging to 310 genera distributed among 85 
families of flowering plants. The herbaceous flora of 
Black land Prairie Remnants explored by (Baron & 
Hill, 2007). They reported a total of 196 species out of 
which 168 are native species. Collected species include 
grasses and herbs from 19 different sites in a year.  

Pakistan has rich diversity in the flora. There are 
around 5,700 species of vascular plants which include 
both indigenous and alien species (Stewart, 1972). 
Various studies reporting floristic lists have been 
conducted from different corners of the country (Ansari 
et al., 1993; Ali, 1986 & 1991; Khan, 1962; Malik, 
1985; Chaudhri & Arshad, 1987; Chaudhri, 1960 & 
1966; Chaudhri & Chuttar, 1966; Bhatti et al., 1999; 
Bhatti et al., 2001; Qureshi & Bhatti, 2005; Parveen & 
Hussain, 2007; Hussain et al., 2008; Qureshi, 2008; 
Qureshi, 2009; Qureshi, 2012; Qureshi et al., 2014; 
Shaheen et al., 2014; Wariss et al., 2014).  

From Rawalpindi and adjoining areas, sporadic 
information is available on the flora of the study area. 
However, from the adjoining areas few studies were 
carried out (Stewart, 1957; Ahmad, 1964). Therefore, 
present study was designed to record all plants covering 
all seasonal variations. 
 
Materials and Methods 
 
Study area: Santh Saroola is a large village of the of 
Kotli sattian and is situated 50 km in northeast of 
Islamabad. It is surrounded by Dheerkot Sattian, Malot 
Sattian, Darnoian and Kotli Sattian (city). It is 7,500 ft 
above sea level. It lies between 33° 04˝-34° 01˝ north 
latitude and 72° 38˝-73° 37˝ east longitude. There is 
harsh environment in the winter and mild in summer. 
The annual rainfall is 990 mm. The temperature ranges 
from 117 °F to -25 °F (Anon., 2008). 
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Floristic survey: The whole study area was thoroughly 
surveyed for the collection of plant specimens during 
2009-2010. These specimens were pressed, dried and 
mounted on herbarium sheets and identified with the 
help of floristic literature (Nasir & Ali 1970-1989; Jafri, 
1966; Ali & Nasir 1989-1991; Ali & Qaiser, 1993-1995, 
2000-2009). These were also matched with already 
identified in herbarium of Quaid-i-Azam University, 
Islamabad. The fully determined specimens were 
deposited in the Department of Botany, Pir Mehr Ali 
Shah Arid Agriculture University Rawalpindi.  
 
Life-form spectra: Life-form classes were determined by 
following Raunkiaer (1934) and Abd el-ghani (2000). The 
local people were asked to get vernacular names of 
species and provided in Table 1.  
 
Diversity Index (α, β and γ-diversity): The Alpha (α), 
Beta (β) and Gamma (γ) diversity were measured 
showing species richness. An α – diversity is number of 
species in one habitat, however γ-diversity was 
calculated by adding the three α diversities (number of 
species in each habitat) but avoiding duplicate counting 
of species common to two or more habitats (Al-Sheikh 
& Ghnaim, 2004; Jafari et al., 2004, Qureshi & Bhatti, 
2010). The similarity index (CC) between locality pairs 
was calculated by the formula: 
 

CC = 2Ss / Sj+Sk (SØrensen, 1948) 
 
where, Ss is the number of species common to both the 
habitats, while Sj and Sk are the number of species in 
habitat 1 and habitat 2, respectively. 
 
Results and Discussion 
 
Flora: A total of 186 plants species belonging to 148 
genera and 63 families were identified (Table 1). 
Grasses were very common that were contributed by 
Poaceae (24 spp., 12.90%), followed by Asteraceae 
with 20 species (10.75%), Fabaceae (16 spp., 8.60%), 
Euphorbiaceae (8 spp., 4.30%), Lamiaceae & 
Solanaceae (7 spp., 3.76% each) and Brassicaceae (6 
spp., 3.23%); while rest of 56 families possessed 
species with the range of 1-5 (Table 2). 

Most of the flora comprised annual plants and herbs 
were found as the common fraction with the percentage 
of 43.36 (Fig. 1). It was followed by shrubs (24.48%), 
grasses (13.29%) and trees (9.79%), whereas, rest of 
plant habits were in negligible proportion. 
 
Micro-habitats: Three habitats were determined based 
on topography of the area. Six species viz., Adiantum 
capillus-veneris, Capsella bursa-pastoris, Oxalis 
corniculata, Saccharum bengalense, Stellaria media and 
Tribulus terrestris were uniformly present in all 
microhabitats; whereas, 73 species were observed 
growing in two microhabitats (Table 1). There were 64 
plant species which were narrowly distributed and can 

be regarded as habitat indicators. The microhabitats are 
as follows: 
 
a. Foothills: The soil of this microhabitat was gravelly 

sandy in nature. In total, 112 species are reported 
from this habitat (Fig. 2). Of them, 38 species are 
found growing in this habitat not recorded from rest 
of the habitats. 

 
b. Slope: The soil of this habitat was gravelly. There 

were 88 species in this habitat (Fig. 2). Out of which 
14 species were habitat indicators. 

 
c. River Side: There was silty loam soil with high 

humidity conditions. Less diversity of species 
recorded from this microhabitat. In all, 28 species 
were recorded from this habitat along with 11 species 
unique to this habitat. 

 

 
 

Fig. 1. Showing plant habits of the flora of Kotli Sathian. 
 

 
 

Fig. 2. Showing plant habitats of the flora of Kotli Sathian. 
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Table 2. Shows the Size of the families in terms of number of 
species and percentage. 

S. No. Family No. of spp. Percentage
1. Poaceae 24 12.90 
2. Asteraceae 20 10.75 
3. Fabaceae 16 8.60 
4. Euphorbiaceae 8 4.30 
5. Lamiaceae 7 3.76 
6. Solanaceae 7 3.76 
7. Brassicaceae 6 3.23 
8. Amaranthaceae 5 2.69 
9. Malvaceae 5 2.69 
10. Moraceae 5 2.69 
11. Polygonaceae 5 2.69 
12. Acanthaceae 4 2.15 
13. Convulvulaceae 4 2.15 
14. Fagaceae 3 1.61 
15. Plantaginaceae 3 1.61 
16. Ranunculaceae 3 1.61 
17. Rhamnaceae 3 1.61 
18. Rubiaceae 3 1.61 
19. Scrophulariaceae 3 1.61 
20. Boraginaceae 2 1.08 
21. Chenopodiaceae 2 1.08 
22. Liliaceae 2 1.08 
23. Mimosaceae 2 1.08 
24. Oleaceae 2 1.08 
25. Sapindaceae 2 1.08 
26. Valerianaceae 2 1.08 
27. Zygophyllaceae 2 1.08 
28. Adiantaceae 1 0.54 
29. Aizoaceae 1 0.54 
30. Apiaceae 1 0.54 
31. Apocynaceae 1 0.54 
32. Asclepiadaceae 1 0.54 
33. Asparagaceae 1 0.54 
34. Berberidaceae 1 0.54 
35. Cannabinaceae 1 0.54 
36. Caryophyllaceae 1 0.54 
37. Celastraceae 1 0.54 
38. Coniogrammaceae 1 0.54 
39. Cuscutaceae 1 0.54 
40. Cyperaceae 1 0.54 
41. Dioscoreaceae 1 0.54 
42. Ebenaceae 1 0.54 
43. Equistaceae 1 0.54 
44. Flacourtiaceae 1 0.54 
45. Fumariaceae 1 0.54 
46. Geraniaceae 1 0.54 
47. Meliacea 1 0.54 
48. Myrsinaceae 1 0.54 
49. Nyctaginaceae 1 0.54 
50. Oxalidaceae 1 0.54 
51. Pinaceae 1 0.54 
52. Primulaceae 1 0.54 
53. Pteridaceae 1 0.54 
54. Punicaceae 1 0.54 
55. Rosaceae 1 0.54 
56. Rutaceae 1 0.54 
57. Salicaceae 1 0.54 
58. Simarubaceae 1 0.54 
59. Tiliaceae 1 0.54 
60. Urticaceae 1 0.54 
61. Verbenaceae 1 0.54 
62. Violaceae 1 0.54 
63. Vitaceae 1 0.54 

Life form spectra: The most common life form spectrum of 
the existing flora was Therorophyte with the large number of 
species (63 spp.), followed by Phanerophyte (42 spp.), 
Hemicryptophyte (28 spp.) and Cryptophyte (10 spp.) (Fig. 3).  
 
Species richness and similarity index: The highest α-
diversity in terms of flora was recorded from Foothills 
(128 spp.), followed by Slope (119 spp.) and River Side 
(51 spp.). The overall species from all habitats (γ-
diversity) were recorded as 186 distributed across 148 
genera and 63 families. The couplet of habitat pairs which 
shared common species and Similarity Index (CC) is 
given in Table 3. Amongst habitat pairs, Foothills-Slope 
had highest value of Similarity Index (0.62) with low Beta 
diversity followed by Slope-River side (0.3) and River 
Side-Foothills (0.212). 
 

Table 3. Similarity Index (CC) and β-diversity (BD) from 
three habitats of Kotli Sathian. 

S. No. Habitat pairs Shared species CC BD 
1. Foothills-Slope 77 0.62 0.68 
2. Slope-River side 26 0.3 1.06 
3. River Side-Foothills 19 0.212 0.27 

 
Discussion 
 

Most of the flora comprised on annual herbs and were 
found as the common fraction with the percentage of 43.36. 
It was followed by shrubs (24.48%), grasses (13.29%) and 
trees (9.79%) (Fig. 2), whereas, rest of plant habits were in 
negligible proportion. 

This study provides floristic account of plant species 
found in Santh Saroola, Kotli Sattian (Table 1). Along the 
foothills and slopes, vegetation comprised shrubs and 
grasses. Since, the area receives sufficient rains therefore 
much of the area was occupied by annuals and grasses. 
This vegetation can utilize the transient water stored in the 
upper soil synchronic with precipitation. The upper dry 
layer of the surface deposits acts as a protective layer, 
moisture is stored in subsurface layers and the underlying 
sandstone provides added water storage capacity.  
All collected plant species are native to the area except few 
ones. Most of the flora was indigenous with few exceptions 
like Parthenium hysterophorus. This species is an exotic 
weed infesting a large area in the farm. This is a 
problematic weed that infested many countries (Williams & 
Grovers, 1980). No endemic species has been recorded 
from the study area; however this has never been explored 
before and this research provides baseline information 
about the flora of Santh Saroola. 

Most of the area was occupied by Therephytes that 
indicates a typical subtropical to tropical life-form spectrum 
in the study area. The dominance of both therophytes and 
phanaerophytes reflects a response to the harsh climate and 
anthropogenic pressure on the flora by human as well as 
animals (Qureshi et al., 2011). The area receives plentiful 
rainfall; therefore it could be other possible reason for 
aggregation of aforesaid life forms.  

Like other Asteraceous species, Carthamus oxycantha, 
Cirsium arvense, Conyza spp., Echinops echinatus, 
Saussurea spp., Lactuca spp., Parthenium hytserophorus, 
Silybum marianum, Tagetes minuta, Taraxacum officinale 
have minute seeds armed with hairy appendages that 
facilitate their dispersal through wind. Therefore, they are 
spreading at an alarming pace in the study area.  
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Fig. 3. Showing plant life form of the flora of Kotli Sattian. 
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