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ABSTRACT 

 
The present study was conducted to investigate the Halophytic Biodiversity of the University of Peshawar Botanical Garden. The 
study revealed 37 halophytic plant species belonging to 34 genera and 18 families. Four families were of monocotyledons and 14 

families were of Dicotyledons. The leading family was Poaceae with 10 species (27.03%), followed by Chenopodiaceae with 4 

species (10.81%) and Papilionaceae with 3 species (8.81%). The remaining families consisted of less than 3 species each. The Halo-
physiotypic classification revealed that Xerohalophytes were dominant with 12 (32.43%) species, Hydrohalophytes 9 (24.32%), 

Psammophytes6 (16.22%), Weedy 5 (13.51%), Xerohalophyte 3(8.11%), while Chasmophytes and Phrea with 1(2.70%) species each. 

The Electric conductivity (EC) of the soil ranges from 6.9 to 15.8 dS/m and the soil texture varied from loamy sand to clay. On the 

basis of biological spectrum the Thererophytes and Nanophanerophytes were dominant with 13(35.14%) species each, followed by 

Chamaephytes 5 (13.51%) species, Microphanerophytes and Mesophanerophytes 2(5.41%) species each and Megaphanerophytes sand 

Hemicryptophytes with 1(2.70%) species each. Leaf size spectrum was dominated by Nanophylls with 14(37.84%) species, followed 
by Microphylls 11(29.73%), Leptophylls 6(16.21%), Macrophylls 3(8.12%), Mesophylls 2(5.41%) and Megaphylls with 1(2.70%) 

species. Abundance status indicated that 21(56.76%) were frequent followed by dominant and rare with 8(21.62%) species. 

Phenologically 27(72.97%) species were in reproductive and 10(27.03%) were in vegetative stages.  
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INTRODUCTION 

 

The University of Peshawar Botanical Garden is situated in District Nowshera and lies between 71
0
43

/
 E to 

71
0
44

/
 E longitudes and 34

0
15

/
 N to 34

0
31

/
 N latitudes at an altitude of 290 msl. It is bounded on the South by Cherat 

hills behind Azakhel village, on North by GT Road, on East by Pirpai and on the West by Pabbi town. The total area 

occupied by the Botanical Garden is 83 acres. Botanical Garden is situated in semi-arid climatic region (hot during 

summer and cold during winter). The Soils which has electrical conductivity of the saturated paste extract (EC) is 4 

dS m −1 or more is known as SALINE and those plant species that has capacity to grow, tolerate and complete their 

life cycle in these habitats are called halophytes (Ungar, 1991 and Munns and Tester, 2008).  Only 2% of world 

terrestrial plant diversity is represented by halophytes and half of the higher plant families have halophytes in which 

Chenopodiaceae has the largest 550 halophyte species (Aslam et al., 2011).  The salinity and water logging are twin 

problems and goes side by side. A saline soil has more concentration of Chlorides and Sulphates of Na
+
, Ca

+
 and 

Mg
+
. In a highly saline soil Na

+
 is more abundant than other salts. The total salt-affected area in Pakistan is 5.8 

million Hectares. Out of this, 3.1 million Hectares is in the canal-commanded area and potentially valuable land if 

rehabilitated. Within the canal command area, 1.96 million ha has been abandoned due to severe salinity and 

sodicity (Chaudhri et al., 1978). The total 2200 halophytic species are reported worldwide, Pakistan alone has about 

410 halophytic plant species (Khan and Qaiser, 2006). Salt-affected areas with the associated problem of water 

logging (water table within 1 m) covers about 1.16 million Hectares (Ahmad and Chaudhry, 1988). In the North 

West Frontier Province (NWFP) 0.514 million Hectares are in the grip of salinity. The main centres are the 

Peshawar valley and D.I. Khan District. Halophytes are found in a range of environmental conditions depending on 

their ability to tolerate various combinations of salts in the substrate (Chaudhri et a1., 1978). 

Research has been carried out by various scientists around the world on various aspects of halophytes and a 

global database has been prepared with emphasis on economic importance, use of forge halophytes, salt tolerance 

and crop potential (Aronson, 1989; Qureshi et al., 1993; Glenn and Brown, 1999). Similarly, various aspects of 

halophytes have been explored by various workers in Pakistan i.e. (Sarir et al., 1984; Hussain and Gul, 1991; Khan, 

2003; Bakht et al., 2007; Marwat et al., 2013). Some floristic work has been carried out by Shah and Hussain (2007) 

reported 42 plant species of 31 families and established 6 plant communities in the waterlogged and saline habitats 

in Chamkani and Peshawar. Hadi et al. (2009) reported 30 weeds species of 14 families from rice fields of Botanical 

Garden.  Poaceae was dominant family with 7 species while therophytes and nanophylls were the leading life-form 

and leaf-size classes. Shah and Hussain (2011) reported 23 species of weeds from sunflower crops of University of 

Peshawar Botanical Garden and Hussain et al. (2009) mentioned 62 species of weeds including 15 monocots and 

one pteridophyte of 24 families for the first time as weeds of wheat in the University of Peshawar Botanical Garden 
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but no detailed account of the halophytic angiosperms are available. Therefore, the present study was conducted to 

highlight floristic account of halophytic plant species of the research area. As the present report is the first ever 

record of halophytes found in the Botanical Garden, besides, adding knowledge of the existing halophytic diversity, 

it will serve as first hand base line data for future scientists working on the management and dynamics of halophytes 

in Botanical Garden and its adjoining areas. 

 

MATERIALS AND METHODS  

 

The field study was conducted during summer 2014 in the University of Peshawar Botanical Garden, Azakhel. 

Diverse information regarding the halophytic species was documented on the spot in the field note book. Life form 

classification and leaf size determination was carried out as per standard classes of Raunkiaer (1934) and Hussain 

(1989). Abundance status and phenology for all species were also noted. The already available literature was 

consulted for Halo-physiotypic classification, determination and confirmation was carried out with the help of 

Computerized Global Database of Halophytes and Halophytes of Pakistan (Aronson, 1989; Khan and Qaiser, 2006). 

For determination of Electric Conductivity (EC) soil samples were collected from the bottom of each species and 10 

g of each soil sample was dissolved into 100 ml pure water. The soil solution was mixed well and the electric 

conductivity (EC) of each soil sample was measured with Electrical Conductivity Meter (EC meter). The soil texture 

was determined through Particle Size Analysis (PSA) adapted from McDonald et al. (1998). The plant specimens 

were collected, pressed, documented, dried, identified and mounted on standard herbarium sheets. The identification 

was carried out with the help of available literature i.e. (Qureshi and Khan, 1965-1967; Qureshi and Khan, 1971; 

Nasir and Ali, 1970-1989; Ali and Nasir, 1989-1991; Ali and Qaiser, 1993-2014). The voucher specimens were 

deposited in the Herbarium of Centre of Plant Biodiversity and Botanical Garden, University of Peshawar (UPBG). 

 

RESULTS AND DISCUSSION 

 

This quantitative floristic survey was conducted for the first time in the University of PeshawarBotanical 

Garden, Azakhel. Based on the previous findings during research work regarding the saline and waterlogged habitat 

of the University of Peshawar Botanical Garden the halophytic species were collected and identified. The Halo-

physiotypic classification was carried out after Khan and Qaiser (2006) and the plants were divided in to various 

categories based on their habitat. The major plant type groups were Hydrohalophytes (present in salt marshes), 

Xerohalophyte (salt desert species), Psammophytes (sand loving plants found on littoral or inland sand dunes), 

Xerohalophytes (desert species suspected as halophytes), Chasmophytes (cliff-dwelling species), Weedy (fugitive 

species) and Phrea (fibers species). Photographs of some of the common species were also taken i.e. Calotropis 

procera, Imperata cylindrica, Suaeda fruticosa and Tamarix aphylla and (Plates 1-4). The Suaeda fruticosa soil was 

with highest EC value of 15.8 dS/m, followed by Phragmites karka and Tamarix aphylla with EC values of 13.6 and 

12.6 dS/m, respectively showing that they are the most salinity tolerant species. The Electric conductivity (EC) is 

the measure of salinity of soil (Munns and Tester, 2008). According to previous studies it is evident that Halophytes 

relay on inorganic cations i.e. Na
+
 and K

+
 for its osmotic adjustment to salinity (Smith et al., 1997).  

Previous studies revealed that there may be two distinct groups of Halophytes, high-sodium physiotype 

represented by Chenopodiaceae and low-sodium physiotype represented by Halophytic members of Poaceae (Albert, 

1975). The difference between these two groups is based on Na
+
 and K

+
 ratios. The high-sodium physiotype 

maintains value between 10 and 30 and the low-sodium between 2 and 3. The high and low-sodium physiotype 

evolution may be a response of the plant to the salinity condition and ion accumulation. The tolerance of plants to 

salinity relies on Na
+
 for osmotic adjustment, while tolerance to drought relies on K

+
 uptake and accumulation for 

osmotic adjustment (Glen et al., 1992). The soil pH of the University of Peshawar Botanical Garden is ranging from 

8.4 to 8.8, which is an indication to high-sodium concentration. Similarly, it is also evident from the pH and EC that 

the soil of Botanical Garden is in favour of the growth of halophytic species. The Halophytic flora is represented by 

members of Chenopodiaceae e.g. Suaeda fruticosa (high-sodium physiotype) and members of Poaceae e.g. 

Desmostachya bipinnata and Phragmites karka (low-sodium physiotype). 

During the present research 37 species of 34 genera belonging to 18 families were collected (Table 1). Among 

these monocots are represented by 13 species belonging to 13 genera and 4 families, while dicots were represented 

by 24 species belonging to 21 genera and 14 families. Poaceae was the largest family that contributed 10 species 

(27.03%), followed by Chenopodiaceae with 4species (10.81%), Papilionaceae with 3 species (8.11%), Asteraceae, 

Euphorbiaceae, Plantaginaceae, Solanaceae and Verbenaceae with 2 species (5.41%) each (Fig. 1). The remaining 

10 families have 1 species each (2.70%) representation (Table 1). Life form was recorded and plants were divided 

into different life form classes. Biological spectrum was formed when all the plant species were classified into life  
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Table 2. Summary of plant type, life-form, leaf-size, abundance status and phenology of Halophytes of the 

University of Peshawar, Botanical Garden. 

 

S. No. Parameters No. of species Percentage % 

A. Plant type classes 

1.  Xerohalophytes  12 32.43 

2. Hydrohalophytes    9 24.32 

3. Psammophytes   6 16.22 

4. Weedy   5 13.51 

5. Xerohalophyte   3 8.11 

6. Chasmophytes   1 2.70 

7. Phreatophytes   1 2.70 

               Total  37 100 

B. Life-form classes 

1.  Therophytes 13 35.14 

2. Nanophanerophytes 13 35.14 

3. Chamaephytes 5 13.51 

4. Mesophanerophytes 2  5.41  

5. Microphanerophytes 2 5.41 

6. Megaphanerophytes 1 2.70 

7. Hemicryptophytes 1 2.70 

Total 37 100 

C. Leaf size classes 

1. Nanophylls 14 37.84 

2. Microphylls  11 29.73 

3. Leptohylls 6 16.21 

4. Macrophylls 3 8.12 

5. Mesophylls  2 5.41 

6. Megaphylls 1 2.70 

Total 37 100 

D. Abundance status 

1. Frequent 21 56.76 

2. Rare 8 21.62 

3. Dominant 8 21.62 

Total 37 100 

E. Phenology 

1. Reproductive  27 72.97 

2. Vegetative  10 27.03 

Total 37 100 
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Fig. 1. Showing the number of species per family (2-10) and in remaining (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Showing the percentage (%) of life form classes. 

 

 
Fig. 3. Number of species on basis of leaf size classes. 

 

 
Fig. 4. % age of abundance status.           Fig. 5. %age of phenological classes. 

   

forms and their ratio expressed in number or percentage (Khan, 2003).  Shimwell (1971) recorded that therophytes 

depicts desert climate, geophytes shows Mediterranean climate, while hemicryptophytes indicates temperate zone. 

The climate of the studied area is of dry subtropical type. The life-form, leaf-size and phenology can be useful for 

the prediction of the climatic and edaphic factors and determination of Halophytic flora of the area.  

On the basis of biological spectrum there were 13 (35.14%) species of Therophytes and Nanophanerophytes 

each, 5(13.51%) species of Chamaephytes, Microphanerophytes and Mesophanerophytes has 2 (5.41%) species 

each, Megaphanerophytes and Hemicryptophytes with 1 (2.70%) species each (Fig. 2). Life-size spectrum showed 

that 14(37.84%) species had nanophyllous, 11(29.73%) Microphyllous, 6(16.21%) Leptophyllous, while 

Macrophylls had3 (8.12%), Mesophylls 2(5.41%) and Megaphylls 1(2.70%) species (Fig. 3). Abundance status 
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indicated that 21(56.76%) were frequent followed by dominant and rare with 8(21.62%) species each (Fig. 4). All 

plant species undergo different phenotypic changes during its life cycle. Different types of Halophytic species were 

recorded during the present studies and the Halo-physiotypic classification was carried out, which shows that 

Xerohalophytes are the most dominant with 12 (32.43%) species, Hydrohalophytes 9 (24.32%), Psammophytes 6 

(16.22%), Weedy 5 (13.51%), Xerohalophyte 3 (8.11%) species, while Chasmophytes and Phreatophytes with 

1(2.70%) species each(Table 1 and 2).The investigation revealed that 27 (72.97%) species were in reproductive and 

10 (27.03%) were in vegetative stage (Table 1 & 2 and Fig. 5). The halophytes are well adapted to the saline 

conditions. Shah and Hussain (2011); Hadi et al. (2009) and Hussain et al. (2009) reported Desmostachya bipinnata, 

Imperata cylindrica, Phragmites karka, Saccharum spontaneum, Suaeda fruiticosa and many others common 

halophytes from University of Peshawar Botanical Garden. 

 

 
1. Suaeda fruticosa (L.) Forssk.     2. 

Imperata cylindrica (L.) Raeuschel. 

 

 

 
3. Tamarix aphylla (L.) Karst.      4. Calotropis procera R. Br. 

 

Plates 1-4. Some halophytes of grown in Peshawar University. 
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