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Abstract

Five habitats were identified for plant communities from Nara Desert, Pakistan. A total of 145
species belonging to 104 genera and 43 families were recorded during 1998-2001. Species
composition in the different habitat types showed differences in species richness. The highest
species richness of 77.24% is recorded from flat habitat. Crest habitat possesses less number of
species (15 species; 10.34%) as compared to the rest of habitats. The vegetation over major area is
characterized by xerophytic adaptation. The most common plants in this desert are Calligonum
polygonoides, Aerva javanica, Dipterygium glaucum, Crotalaria burhia, Prosopis cineraria,
Tamarix aphylla, Capparis decidua, Salvadora oleoides, Leptadenia pyrotechnica, Aristida spp.,
Limeum indicum and Stipagrostis plumosa growing in Crest, Slope and flat habitats, whereas
saline/ sodic land and wetland habitat possess halophytic and hydrophytic characteristic features.
The common vegetation of different habitats of this aridland is presented.

Introduction

Sindh is the southeastern Province of Pakistan, bounded on the east by the Indian
border of Rajasthan, in the south by the Ran of Kutch, the Arabian Sea, in the west by the
arid rocky mountains of Baluchistan and in the North by irrigated plains of Punjab. About
88,000 sqg. km. area of Sindh has been regarded as arid zone that is nearly 60% of total
geographical area of Sindh province (Anon., 1992). Administratively, Sindh Arid Zone
Development Authority (SAZDA) has divided the Arid Zone of Sindh Province into three
regions as follows:

i. Kohistan (the western side of the Indus Valley),
ii. Thar (the eastern area of the province). It was further subdivided into:

a. Nara region in the North

b. Thar region in the South.

The Nara Desert lies between lat 26° to 28° N and long 68° to 70° E. The altitude is
between 50 and 115 meters above mean sea level. It spreads over from Taluka Ubaro,
Daharki, Mirpur Mathelo and Khan Pur Mahar of Ghotki District, Rohri and Saleh Pat
taluka of Sukkur District, Nara, Kotdeji and Faiz Ganj Talukas of Khairpur district;
Taluka Sanghar and Khipro of district Sanghar. Eastern side boundaries of all these
talukas have been marked by Rajasthan, India (Jodhpur & Jaisalmer). The study area is
semiarid in nature (Qureshi, 2004).

Topography and climate: The topography of the study area is distinctly marked with
sandy hills, steep slopes and vast low laying flat areas locally known as Patt. The
accumulation of sand in huge mass in the form of a hill is known as sand dune/ridges. The
area in between two successive dunes is called interdunal valley (Qureshi & Bhatti, 2005a).
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Nara desert is characterized by high wind velocity, massive shifting and rolling of
sand dunes; high diurnal variation of temperature; scanty rainfall; extreme solar radiation
and high rate of evapo-transpiration. The mean minimum and maximum temperatures are
20° and 45°C respectively. The hottest months are May-July, where temperature ranges
from 47-51 °C. The lowest temperature 27-28°C is recorded in the month of January. The
annual rainfall is between 88-135 mm mostly received in between July and September.
The ground water resources are limited and are met at a depth of 50-300 feet from the
surface. The only source of water for human beings and livestock is from dugout/natural
ponds, in which the water is stored during monsoon (Qureshi & Bhatti, 2005b)

Various floristic works have been reported from in and out of the country. Arshad &
Rao (1994) has recorded the flora of Cholistan Desert (Systematic list of trees, shrubs and
herbs). A lot of work has been done in Indian desert which is on other side of Thar Desert
of Sindh (Bhandhari, 1978; Shetty & Singh, 1991). Carvalho da Costa et al., (2007)
identified 133 plant species belonging to 47 families. They categorized them as
Therophytes (42.9%), phanerophytes (26.3%), chamaephytes (15.8%), hemicrytophytes
(12.8%) and cryptophytes (2.3%) based on physiognomic and life form. They concluded
that floristic richness cannot be underestimated and that the herbaceous/woody proportion
varies according to its physiognomy and water status. In the same way, Devineau &
Fournier (2007) assessed the composition and richness of herbaceous species of Western
African Sudan Type Savanna. They identified 130 herbaceous species from the study area.
The floristic composition of Gorakh hill (Khirthar range) has been reported by Parveen &
Hussain (2007). They identified 74 species belonging to 62 genera and 34 families.

Nara Desert is endowed with wide range of typical habitats and vegetation types.
The present study was carried out to compile the Flora of Nara Desert. Previously,
Chaudhari & Chuttar (1966) carried out a preliminary survey on Range Flora of Thar
Desert and recorded a list of 122 species. Since then, no further study has so far been
carried out in this aridland. Therefore, a dire need was being felt amongst the scientific
community to explore the area extensively to revise the flora of this desert.

Materials and Methods

The whole study area was explored for the collection of plants from September 1998
to December, 2001. During the survey, 5 distinct habitats were established based on the
topography of the area. The collected specimens were identified with the help of Flora of
Pakistan (Nasir & Ali, 1970-2000; Ali & Qaiser, 2001) alongwith other floras (Cooke,
1903-1906; Jafri, 1966; Batanouny, 1981; Matthew, 1981-83; Shetty & Singh, 1987 &
1991; Bhandari, 1987; Boulos, 1991). The collected specimens were deposited in the
Herbarium of Shah Abdul Latif University, Khairpur for record.

Results and Discussion

A total of 145 species belonging to 104 genera and 43 families have been recorded
during 1998-2001. Five habitats were identified for plant communities from Nara Desert,
Pakistan. Poacea was the dominant family which contributed the highest number of
species (20 spp., 13.79%) in the flora of Nara Desert followed by Fabaceae (15 spp.,
10.34%) and Boraginaceae (7 spp., 4.83%) (Table 2). Species composition in the
different habitat types showed differences in species richness. The highest species
richness of 77.24% is recorded from flat habitat. Crest habitat possesses less number of
species (15 species; 10.34%) as compared to the rest of habitats. The vegetation over
major area is characterized by xerophytic adaptation. The most common plants in this
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desert are Calligonum polygonoides, Aerva javanica, Dipterygium glaucum, Crotalaria
burhia, Prosopis cineraria, Tamarix aphylla, Capparis decidua, Salvadora oleoides,
Leptadenia pyrotechnica, Aristida spp., Limeum indicum and Stipagrostis plumosa
growing in Crest, slope and flat habitats, whereas saline/ sodic land and wetland habitat
possess halophytic and hydrophytic characteristic features. Four types of plant groups
observed in this area are described on the basis of their characters and their performance:

1. True xerophytes: The common species of this category includes Haloxylon stocksii,
Arthrocnemum indicum, Saueda fruticosa, Salsola imbricata, Aerva spp., Glinus lotoides etc.

2. Semi-xerophytes: The group comprised of Acacia nilotica, Calotropis procera,
Heliotropium europium, H. currasavicum and Withania somnifera as the members of this
group. These plants are mostly growing on the periphery of the desert.

3. Pseudo-xerophytes: Ephemerals which complete their life cycle within 6-8 weeks
before the advent of summer includes Neurada procumbense, Mollugo spp., Gisekia
pharancoides, Cleome brachycarpa and Boerhavia procumbense and grasses like
Eragrostis minor, Stipagrostis plumosa and Aristida spp., are the member of this category.

4. Hydrophytes: The members of this category are Cyperus rotundus, Fimbristylis
dichotoma, Phragmites karka, Saccharum bengalense, Typha domengensis and T.
elephantina.

Microhabitats and their plants: Five distinct habitats were recognized based on
topographical features as follows:

1) Crest (Top of the sand dune); 2) Slopes/swale/flanks; 3) Sandy plains (Tar-Tarai- low
laying flat areas); 3) Lake/wetland habitat and 5) Saline/sodic Land.

Their geomorphological features along with plants are as under:

1. Crest habitat: Sand dunes are the main characteristic features of the study area.
Topography of this habitat varies from undulating to moderately steep, whereas elevation of
the dunes is from 70 to 120 meters. These sand dunes are very excessively drained. Most of
the area is barren and only 15 plant species (10.34%) are recorded (Table 1; Fig. 1) from this
habitat type. These plants can be regarded as sand loving plants and they have the capability to
survive over there. The floristic composition of this habitat include Calligonum polygonoides,
Aerva javanica, Dipterygium glaucum, Limeum indicum, Indigofera argentea, Tribulus
longipetalus, Aristida adscensionis, A. funiculata, Panicum turgidum, Lasiurus sindicus,
Stipagrostis plumosa, Cyperus arenarius and C. conglomeratus.

2. Slopes/Swale/Flank habitat: This habitat is also covered with the same type of plant
species as those of crest habitat. A total of 33 species (22.76%) were recorded from this
habitat (Table 1; Fig. 1). In addition, few trees are also observed growing in this habitat
like Prosopis cineraria, Tamarix aphylla, Salvadora oleoides and Capparis decidua. The
common plants which are forming typical vegetation type of this habitat are Calligonum
polygonoides, Aerva javanica, Dipterygium glaucum, Limeum indicum, Indigofera
argentea, Tribulus longipetalus, Aristida adscensionis, A. funiculata, Panicum turgidum,
Lasiurus sindicus, Stipagrostis plumosa, Cyperus arenairus and C. conglomeratus.
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Table 2. Indicating share of plant families (in decreasing order)
in the flora of Nara Desert, Sindh.

S.No. Family No. of species Percentage
1. Poaceae 20 13.79
2. Fabaceae 15 10.34
3. Boraginaceae 7 4.83
4. Capparidaceae 7 4.83
5. Amaranthaceae 6 4.14
6. Asteraceae 6 4,14
7. Zygophyllaceae 6 4,14
8. Aizoaceae 5 3.45
9. Mimosaceae 5 3.45
10. Chenopodiaceae 4 2.76
11. Convolvulaceae 4 2.76
12. Cyperaceae 4 2.76
13. Malvaceae 4 2.76
14. Molluginaceae 4 2.76
15. Solanaceae 4 2.76
16. Asclepiadaceae 3 2.07
17. Cucurbitaceae 3 2.07
18. Euphorbiaceae 3 2.07
19. Tamaricaceae 3 2.07
20. Tiliaceae 3 2.07
21. Caesalpiniaceae 2 1.38
22. Liliaceae 2 1.38
23. Nyctaginaceae 2 1.38
24, Polgonaceae 2 1.38
25. Polygalaceae 2 1.38
26. Salvadoraceae 2 1.38
217. Typhaceae 2 1.38
28. Acanthaceae 1 0.69
29. Brassicaceae 1 0.69
30. Cuscutaceae 1 0.69
31. Elatinaceae 1 0.69
32. Ephederaceae 1 0.69
33. Equisetaceae 1 0.69
34. Fumariaceae 1 0.69
35. Geraniaceae 1 0.69
36. Lamiaceae 1 0.69
37. Menispermaceae 1 0.69
38. Moraceae 1 0.69
39. Moringaceae 1 0.69
40. Neuradaceae 1 0.69
41. Orobanchaceae 1 0.69
42. Scrophulariaceae 1 0.69
43. Verbenaceae 1 0.69
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Fig. 1. Showing %age of plant species in different microhabitats.

3. Sandy plains habitat (Tarr-Tarai/ low Lying Flat area): This is low lying flat area
encircled by sand dunes. There are Tarrs (where wells are situated) with permanent
settlements. There are Wandhs near the Tarai (Low-lying area where water can be stored for
some time after rainfall). Besides, there are Tobas (Rainwater stored in man made Tanks) in
Taries. There is a mixed population of tall and old trees of Prosopis cineraria, Tamarix
aphylla and Capparis decidua presenting a look of forest. There are wells in the Taraies,
where the livestock take water and spending the hotter hours of the day under their shadow.
Maximum number of species is recorded from this habitat containing 112 species (77.24%)
observed growing on this habitat type (Table 1; Fig. 1). The most common plant species in
this habitat include Aerva javanica, Aristida adscensionis, A. funiculata, Boerhavia
procumbense, Calligonum polygonoides, Capparis decidua, Cassia italica, Cenchrus
ciliaris, Cleome brachycarpa, C. scaposa, Corchorus depressus, Cymbopogon
jawarancusa, Cynodon dactylon, Cyperus rotundus, Dactyloctenium aegyptium,
Heliotropium strigosum, Limeum indicum, Polygala erioptera, Salsola imbricata,
Stipagrostis plumosa, Tephrosia uniflora, Tribulus longipetalus, and Zaleya pentandra.
Trees are very commonly observed in this habitat forming a mini forest. These include
Prosopis cineraria, Tamarix aphylla, Capparis decidua and Salvadora oleoides.
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4. Saline/Sodic Land (Kharror): This habitat was formed by evaporation of salt water of
the lakes leaving behind residue of salts and is found between interdunal areas of the
desert. These saltish lands locally called as Kharror are occupying the edges of saline
lakes. A total of 23 plant species (15.86%) are recorded from this habitat (Table 1; Fig.
1). The commonest plants of this habitat are Tamarix indica, Saccharum spontaneum,
Salsola imbricata, Pluchea lanceolata, Prosopis cineraria, Limeum indicum, Aeluropus
lagopoides, Desmostachya bipinnata and Alhagi maurorum.

5. Lake/Wetland Habitat: This habitat is established on both the banks of the Nara canal
due to the seepage from canal. The rise of water in Wetland (locally called Dhand) solely
depends up the water availability in Nara Canal, which lies in the same topographical
region. There were 26 species (17.93%) growing in this habitat (Table 1; Fig. 1). The
edges of lakes are dominated with under story plant community like Saccharum
bengalense, S. spontaneum and Tamarix passernioides. Besides, Aeluropus lagopoides,
Cynodon dactylon, Desmostachya bipinnata and Phragmites karka are forming common
vegetation in this habitat. These plants typify emergent vegetation, which has its roots in
soil covered or saturated with water and its leaves held above water. Nearly 40 lakes are
observed in the study area.

Conclusion

The vegetation in this region is sparse consisting mainly of stunted, thorny or prickly
shrubs and perennial herbs capable of drought resistance. Trees are few and scattered.
The ephemerals come up during the rainy season, complete their life cycle before the
advent of summer and the bulk of the area is once more transformed into open sandy
plain, desolate and barren.

Dune lands and slopes are dominated by the tussock grasses Panicum turgidum and
Lasiurus sindicus grazed by flocks of goat, cows and camels at medium and high rates of
utilization in either the early wet, late wet or dry seasons. Effects of grazing on species
composition were greatest in the early wet season. Therefore, the habitats of the Nara
Desert are under immense pressure and needs to be conserved. Moreover range
management programmes should be launched in these depleted areas in order to maintain
the continuity of plant and human life.

Plants are the only resources which enrich the rangeland in the shape of pasture.
Besides supplying food for livestock, the people of the study area use these plants in their
different needs such as turf, fuel, human nutrition and medicine (Bhatti et al., 2001;
Qureshi, 2004). The genetic diversity of range and forage grasses, legumes, and other
forbs needs to be collected and preserved. These plants will be capable to triumph over
restrictions to their growth and development, produce high quality forage, and serve a
variety of conservation and other uses. Therefore, managed livestock grazing is very
essential for the sustainable use of most aridland and pasture resources.
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