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ABSTRACT 
 

Rangelands are usually managed for their capability to support livestock but their other 
plant related benefits are nearly overlooked. Rangelands undoubtedly play an important 
role in the livelihood of nomadic pastoral communities by supporting their livestock. 
Wild plants in the rangelands supply food stuff, medicine and fuelwood to the local 
communities. This study was designed to assess the contribution (ethnobotanical 
potential) of medicinal shrubs of Cholistan rangeland in socioeconomic uplift of local 
dwellers. Methodology for conducting this research was consisted of structured and 
unstructured phases. In unstructured stage, field visits were made and plant specimens 
were collected. Household surveys were conducted to collect ethnobotanical and 
socioeconomic information from the inhabitants of sixteen villages. Ethnobotanical 
data were also collected from medicinal plant experts/traditional herb healers by 
individual interviews by using well prepared separate questionnaires. Seven most 
common medicinal shrubs e.g. Calotropis procera, Calligonum polygonoides, 
Haloxylon recurvum, Capparis decidua, Ziziphus nummularia, Haloxylon 
salincornicum, and Aerva javanica were selected from the area for ethnobotanical 
studies. The results revealed that shrubs were usually used as fuelwood and some for 
fruits, wood (for making parts of agricultural tools), washing cloth and performing 
religious rituals. Local dwellers used these shrubs in curing thirty diseases but the 
herbal medicine practitioners enlisted fifty two different diseases cured by these plants 
in different combinations. For instance, Calotropis procera was used in maximum 
number of diseases while Capparis decidua and Ziziphus nummularia have more 
multiple uses. But some uses of these shrubs as medicine were first time recorded 
during this study. The density/availability of Haloxylon recurvum and Ziziphus 
nummularia is decreasing in the area due to three major factors i.e over exploitation 
(over grazing etc.), uncertain rain and agriculture expansion. These selected shrubs has 
role in  socioeconomics of the local people (93.8 %) by providing fodder to livestock 
(20.9 %), as firewood (23.8 %) and as home remedy (21.3 %). Most of the respondents 
were of the view that the sale of these shrubs as medicine had great potential which 
could be enhanced to manifold by installing proper medicinal plant processing units at 
the local level. This will create more income generating sources in the area. Further, 
most of the medicinal shrubs are being used in the area only as fuelwood. Local 
dwellers are familiar with unique medicinal uses and recipes of these shrubs for 
different ailments. But they are not utilizing them completely. These shrubs were 
collected from the study area and analyzed in the laboratory for determining different 
nutritive quality parameters like %N [maximum in Aerva javanica (5.22%)], % crude 
protein [maximum in Aerva javanica (32.5%)], % CF [maximum in the stem bark of 
Ziziphus nummularia (39.49%)], % Ash [maximum in Aerva javanica (33.49%)], % 
EEF [maximum in leaves of  Calotropis procera (7.61%)], % P [maximum in the roots 
of Calligonum polygonoides (0.062%)], % K [maximum in  Haloxylon recurvum 
(4.51%)] and % NFE [maximum in the flower of Capparis decidua (69.46%)]. 
Secondary metabolites like total phenolic [maximum in the fruits of Ziziphus 
nummularia (4.12 mg/0.1gm)], Total flavonoids [maximum in stem bark of Ziziphus 
nummularia (0.48 mg/0.1gm)] and Alkaloids [maximum in Aerva javanica (0.17 
mg/0.5gm) were also recorded. Presence of secondary metabolites testified the 
medicinal role of these selected shrubs.  
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CHAPTER 1 

INTRODUCTION 

 

Pakistan is divided into different climatic zones which possess different seasons 

and support a variety of vegetation (Shinwari, 2010). About 80% (70 mha) of the total 

area of Pakistan is arid to semi-arid (PADMU, 1983) of which nearly 51.88 mha (65 -

70% of the total area) are categorized as rangelands (GOP, 2006). About 11 mha with 

hyper-arid climate are deserts (Iqbal et al., 2000). The major deserts of Pakistan are Thar, 

Thal, Cholistan and Chagi-Kharan (Fig.1.1). The desert rangelands of Pakistan have 

sparse vegetation due to high temperature, low humidity and low rainfall with occasional 

long spells of drought (Umrani et al., 1996). Most fertile rangelands are being cultivated 

for traditional crops by fulfilling the deficiency of water via canals. These rangelands 

support about 51.3% of the total livestock heads in the country (GOP, 2007). Land 

degradation in desert rangelands is a common phenomenon which is outcome of various 

anthropogenic and natural factors. Natural factors like low sparse rainfall, high 

temperature and dry desiccating winds suppress the vegetation growth and loosen the soil 

particles. Human activities like exploitation/removal of vegetation for timber/fuel and 

overgrazing (by livestock) also reduce the vegetation cover on the soil. Consequently, soil 

becomes more fragile to weathering and degradation. 

 1.1 Cholistan Desert  

Cholistan is a desert rangeland located in the southern part of the Punjab, Pakistan 

which covers an area of about 2.6 mha (Arshad et al., 2008; Ali et al., 2009). This typical 

rangeland supports a wide range of vegetation and livestock which significantly 

contributes in the economy of the country by providing milk, meat, wool, hides, skins, 

etc. (Ali et al., 2009).  Livestock population in the area is about 2.0 million heads (Akhter 

and Arshad, 2006). This rangeland is highly fascinating, possessing a tremendous 

potential of cultivation as well as livestock rearing if available resources are wisely 

exploited (Akbar et al., 1996).  

Geographically, the Cholistan is divided into the Greater Cholistan (south western 

part) with an area of 1.81million hectares and the Lesser Cholistan (north western part) 

bordering with the canal-irrigated areas of about 0.78 million hectares (Akbar and 
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Arshad, 2000; CDA, 2009.). In Greater Cholistan, rainfall is harvested in natural 

depressions and man-made ponds (Tobas). During drought spells, when these Tobas 

exhaust, people shift towards their semi-permanent settlements in Lesser Cholistan where 

water is available (Akhter and Arshad, 2006; Nadiem, 2009). 

At present, the major portion of Lesser Cholistan is under agriculture and has got 

a refreshing vegetation appearance with permanent/semi-permanent settlements. The 

irrigation canal system emanating from the Satluj River (now from Chenab River via link 

canals) is responsible for this magical transformation of the area, where rough sandy 

tracts with scanty vegetation are converted into cultivated lands (FAO, 1993).  

1.2 Ethnobotany  

The study of the plants and people on a scientific basis is termed as ethnobotany. 

The word ethnobotany is a combination of two words i.e., “Ethno” means people or 

culture and “Botany” means study of plants. Hence, it is the scientific study of plants and 

people interactions (Hamilton et al., 2003). This interdisciplinary science includes some 

aspects of Botany and Humanities (Social Sciences). Schultes, a Harvard University 

professor (1930s-90s) is considered as ‘Father of Ethnobotany’ but this word was first 

used by John Harshberger (1896) to describe the use of plants by aboriginal and primitive 

people for the cure of different diseases (Cotton, 1996). It is a multidisciplinary approach 

to address the interaction between plants and people.  Ethnobotany being an academic 

discipline can serve as a gateway to nature explorers, anthropologists and botanists 

associated with the use of plants. From prehistoric times, plants have been a source of 

food and also used for medicines and shelter. Plants also influence the human body; its 

thoughts and emotions. Life long association with plants has led to multidimensional 

study. Ethnobotany is, hence, part of this science. 

Since time immemorial, different cultures have adopted multiple uses of 

indigenous plants, e.g. in religious rituals, for food, shelter, clothing, fuelwood, fodder, 

medicine, cosmetics and so many other uses. With the development of human knowledge 

and advancement of civilization, the use of plants is continuously in progress. Various 

scientific studies have been carried out to visualize the old folklore/ plants uses into 

modern research. Ethnobotany also attracts the public interest due to its conservation 

concerns regarding plant biodiversity and the potential benefits in natural foods and 

drugs/ medicines.  
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 (Source: Kahlown and Majeed, 2004) 

Fig 1.1: Main deserts of Pakistan  
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1.2.1 Medicinal plant use in Pakistn 

The traditional medicinal use of plants is widly practiced in Pakistan in the form 

of ayurvedic (traditional medicinal system in Hinduism), unani (Greek Medicine system), 

tibb (herbal medicinal system in Pakistan), and homeopathic system of medicine. In 

Pakistan (when it was a part of the Indian subcontinent), these traditional medicinal 

systems were introduced by Arab physicians (Zhang, 2000). The current unani or 

traditional medicines are very much improved and different from Greek traditional 

medicinal system. These traditional medical centers are known as tibbi dawakhanas run 

by hakims (indigenous herbal physicians). In traditional tibbi dawakhanas, different parts 

of medicinal plants in raw form are used in various combinations while in herbal 

medicinal manufacturing centers essential oils and medicinal compounds are also 

amalgamated. Most of these Hakims usually learn traditional plant use from their elders 

or older people orally. Now formal education of Tibb is available in Government/ private 

universities and colleges. These qualified hakims are being appointed in government 

hospitals at tehsil levels. About 52, 600 unani and 40,000 homeopathic medical 

practitioners have been registered and serving nationwide through public/ private sectors 

(WHO, 2001). In addition, approximately 456 tibb clinics and dispensaries are providing 

medical facilities to the public under different federal/provincial health departments 

(Anonymous, 1998). 

Modern health facilities are confined to cities and scarce especially, in rural areas 

of Pakistan. As a result nearly 70% of the population (especially in rural areas) relies on 

traditional medicinal system as alternative/ complementary source of medicine (WHO, 

2001). The botanical aspect of these plants is mostly negligible as hakims are concerned 

only with vegetative and floral parts with least interest in their taxonomic characteristics. 

Herbs are used both in ayurvedic as well as in the formulation of various mother 

compounds in homeopathic and allopathic drugs. Therefore, plants are being exploited 

commercially as raw material for various chemical compositions of medicines. A plant 

(medicinal) contains different chemical substances as a whole or in its different parts 

(roots, stems, leaves, flowers, bark, fruits or seeds), which are potentially used as 

therapeutic agents and in pharmaceutical industries (Khan, 1991). Therefore, the 

economic potential of medicinal plants is obvious.  
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Most of the plants have enourmous medicinal and economic importance for the 

indigenous peoples of Pakistan (Tan et al., 1998). These plants are growing in wilderness 

and no scientific approach has been taken for their cultivation and care. The tribal and 

rural people live in these areas and have remarkable knowledge of plant use growing 

around them. They know the usefulness of various plants and their livelihood depends on 

plant collection, storage and sale in the local markets. The collection of these plants from 

natural sites and cultivated fields for marketing purposes is an income generating source 

for the inhabitants of rural areas, especially marginalized farmers and landless poor. 

The local markets include “Pansar stores” which specifically deal in medicinal 

plants in retail as well as on wholesale basis purchase the plants. According to Shinwari 

(2010) a specific plant species is associated for a particular disorder and occasionally it is 

used in combination with other plants. In Pakistan, medicinal plants are exploited from 

wild resources for research as well as for commercial purposes. Medicinal plants are 

potential income source for rural people, herbal dealers and exporters. 

According to Khan et al. (2006) the flora of Cholistan has great economical and 

ethnobotanical potential. The Cholistan dwellers indiscriminately cut trees, shrubs and 

herbs for forage, food, medicine, fencing, fuel and even for construction of Gopas 

(thatched huts). The Cholistan aboriginals (locally called Roohelay) are 

unsettled/nomads/mobile livestock keepers. They use different wild herbs, shrubs and 

their parts as medicinal and therapeutic agents for curing human and livestock ailments 

(Khan, 2009). Cholistan rangeland is highly rich in biodiversity and indigenous herbal 

resources. Wild plant species are an important livelihood source in Cholistan like 

northern parts of the country, where collection and marketing of wild medicinal and 

aromatic plants is a major income source. In Cholistan, agriculture is practiced in limited 

areas whereas livestock grazing, collection and marketing of endemic plant species are 

potential income generation sources. It is imperative to study and explore ethnobotany of 

the wild flora of Cholistan and its role in the livelihood of the local inhabitants (Khan, 

2009). A few ethnobotanical studies have been conducted in the country during the last 

two decades but there is a lack of qualitative and quantitative estimates of the contribution 

of plants in socio-economic conditions of the local people. 

The shrubs in various rangelands are not only the potential source of forage for 

livestock but also an income source for local inhabitants and Cholistan is not an exception 
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in this regard. Both economically and medicinally significant shrubs of the Cholistan 

rangeland were identified with their local names and their potential uses have been a 

prime objective of the present study.  

A brief description of these selected Medicinal Shrubs found in the study area is given. 

 

Calotropis procera (Ait.) Ait. f.: (Plate.1) 

It is a flowering shrubby plant (up to 2.5 m height) of family Asclepediaceae. It is 

native to Asia (western & southern), especially in North Africa and Africa. It has different 

names based on locality like “Dead Sea plant, Kisher, Usher (Arabic); Calotropis, 

Calotrope, Dead Sea fruit, Sodom apple, Desert wick, Swallow-wort, Giant milkweed, 

Mudar fibre, Rubber tree, Rubber bush, (English); Madar, Akdo, Akada, (Hindi) and Aak 

or Ak is the local name of this shrub in Pakistan (Orwa et al., 2009) . C. procera is 

halophytic, drought-resistant species and well distributed in sandy soils with low rainfall 

up to an altitudinal height of 1300 m. Its stem is simple, rarely branched and covered with 

fissured, corky bark; branches are densely white and somewhat succulent. All plant parts 

exude a white milky juice (latex) on cut or breakage. Leaves are simple, opposite, stipule 

absent; blade broadly obvate to oblong-obovate. Multiflowered with dense inflorescence; 

flowers are hermaphrodite and pentamerous. A simple, fleshy, inflated fruit contains 

numerous seeds and white silky pappus. Matured seeds are dispersed through wind and 

animals (Vogt, 1995). 

 

Calligonum polygonoides L.: (Plate. 2) 

It belongs to the family Polygonaceae and is widely distributed in arid/semiarid 

regions of Asia, North Africa and Austria. Locally named as Phog (Hindi) attains a height 

of about 4 to 6 feet with 1 to 2 feet girth (Tadevosyan, 2007). This branchy shrub (green, 

white coloured stem) bears small linear leaves. Branches have nodes on which flowers 

with small tepals (six in number) form the perianth and conspicuous anthers are produced 

in large number in the months of March-April. Its fruit, a circular single carpel does not 

exceed 1 cm in size. It grows in deserts in dry sandy plains to sand dunes. It can tolerate 

hard weather conditions (problematic soil and drought) and can also grow under adverse  
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Plate 1. Calotropis procera (Ait.) Ait. f. 

 

 
Plate 2. Calligonum polygonoides L. 

 

frost conditions. It can easily be propagated through root suckers, cuttings and layering 

(Tadevosyan, 2001). 

 

 Haloxylon recurvum (Moq.) Bunge ex Boiss: (Plate. 3) 

It is densely branched pale diffuse shrub; almost leafless and belongs to family 

Chenopodiaceae. Locally it is called as Khar or Sajji (Ahmad et al., 2011). It is a 

halophytic species and found in Pakistan, India, Afghanistan, Kuwait, Iraq, Iran, Jordan, 

Pelestine and Egypt. Its stem is glabrous which secretes thick fluid on cut. The distance 
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between each node on branches is 1.5 to 5 cm. Inflorescence is pale greenish like a small 

cup with scattered spikes. Wings like fruits are brownish in colour (Ahmad et al., 2004). 

 

 Capparis decidua (Forssk.) Edgew: (Plate.4) 

It is a spinous branchy shrub of up to 5 m height, locally called as Kari, Karir or 

Karil in Urdu. In English it is called as Leafless Caper-bush and Caper-berry. Only young 

twigs have leaves. It belongs to family Capparidaceae and is well distributed in Pakistan 

(from arid plains of Punjab, Sindh and Baluchistan to north Khyber Pakhtunkhwa), India, 

Saudi Arabia and Tropical Africa (Orwa et al., 2009; Gupta, 2010). It is very common 

shrub of Cholistan desert of Pakistan.  It flowers densely in spring to summer season with 

orange red to brick red colour. The plant grows well in dry habitat and is considered 

suitable for saline / waterlogged soils and for sand dunes stabilization. It produces root 

suckers and coppices profusely.  

 

Ziziphus nummularia (Burm.f.): (Plate.5) 

It is a thorny shrub of family Rhamnaceae and locally called as Mallah, Jangli ber, 

Ramilak (in Persian) and Jharber (Hindi). This is fast growing, multi-stemmed shrub 

(about 2-4 m height), native to India, Pakistan and Iran. It has extensive lateral root 

system with root suckers and coppice shoots. Leaves are green, orbicular, rounded simple 

with wavy-tooth margins. Two stipular prickles, dark brown in colour; one short, hooked, 

bent downward; other straight. It sheds leaves in March and simultaneously replaced by 

new ones. Flowers are minute, creamy-yellow, in axillary cyme, produced in large 

number. Fruits are drupes like, green in colour at the beginning and turning into yellow, 

orange red and scarlet red.  It is a typical xerophyte which can tolerate high temperature, 

drought stress and frost (Pandey et al., 2010).  

 

Haloxylon salicornicum (Moq.) Bunge ex Boiss: (Plate. 6)  

It is a diffuse undershrub / shrub profusely branched with yellowish green scale 

like leaves (leafless most of the year) belongs to family Chenopodiaceae.  It is locally 

called as Lana, Lani and Remeth or Rimth in Arabic (Zaman, 1997).  It is a desert plant 

and mostly habituated on the sand dunes, shallow sand depressions and interdunal plain 

areas. It is distributed to Middle East, Iran, Afghanistan, Central Asia, North West China 

(Butnik et al., 1991). 
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 Plate 3. Haloxylon recurvum (Moq.) Bunge ex Boiss. 

 

 
Plate 4. Capparis deciduas (Forssk.) Edgew. 

 
 

It attains a height of 25-100 cm, with light white colour to yellowish (dried) 

rounded woody stem. Terminal and lateral dense spikes have flowers. Fruiting perianth  is 

pink yellow with 5 membranous wings of 5-8mm in diameter (Kostecki, 1999).  

 

Aerva javanica (Burm. f.) Juss: (Plate. 7) 

It is a shruby plant species of Amaranthaceae family. Its natural distribution range 

is from Northern Africa, Arabian Peninsula, and tropical Asia to south western Asia. In 

English it is called as Kapok bush, Pillow bush, Java aerva, Aerva and Snow bush. 

Locally it is known as Bui and Safed Shamli in Hindi (Ruffo et al., 2002).  
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Plate 5. Zizyphus nummularia (Burm.f.). 

 
 
 
 

 
                             Plate 6. Haloxylon salicornicum (Moq.) Bunge ex Boiss. 
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Plate 7. Aerva javanica (Burm. f.) Juss. 

 
 

 
A view of Cholistan desert rangeland 

 
 

 

In rangelands it thrives on sandy or calcareous soils throughout arid to semiarid 

regions. This shrub is slightly woody in nature and grows tall at 30-100 cm but sometime 

may reach to a height of 1.6 m. Its stem and leaves are of whitish colour with woolly hair 

(Ahmad et al., 2011). Whitish flowers are produced in large number in elongated clusters 

on branch tips throughout the year. Male and female flowers are present on separate 

plants (dioecious species). Fruit is a tiny capsule (1-1.5 mm long) with a single dark 

brown or shiny black seed. This shrub reproduces through seed, which are located on 

female plants only. The tiny fruit are dispersed by wind, animals, etc. 
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 The objective of the study is to explore and document the existing native wild 

medicinal plants and assess their role in socio-economic status of the people. In other 

words, an ethnobotanical study of the medicinal shrubs of the Cholistan rangeland was 

conducted with following specific objectives:  

 

• To document the medicinal uses of medicinal shrubs in the area. 

• To analyze the nutritive value of identified medicinal shrubs. 

• To assess the potential of medicinal shrubs in enhancing socio-economic 

condition of the local people. 
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CHAPTER 2 

REVIEW OF LITERATURE 

 

Literature on ethnobotany encampasses different fields of studies like 

anthropology, botany, ecology, sociology, economics etc. Most relevant literature 

reviewed is given below. Only a few papers on proximate analysis and basic medicinal 

compounds on selected medicinal shrubs are available from Pakistan. 

 

2.1. Ethnobotany- An introduction 

Harshberger (1896) referred ethnobotany as study of plant use by Aboriginal 

people but defining the term need clarity and simplicity. In the last century, ethnobotany 

has been repeatedly redefined to describe the relationships between human societies and 

plants (Schultes and Reis 1995; Cotton, 1996).                

      According to Martin (1995) ethnobotany includes all plant related studies which 

describe the interaction between peoples (local/aboriginal) and their natural environment.  

Ethnobotany being an anthropocentric approach towards botany is mainly concerned with 

collecting information about plants and their uses (Rajendran et al., 1997). Many human 

societies with unique ritual/cultural histories and ambient indigenous vegetation are 

isolated (more or less) from the modern world; these societies are the basic focus of 

ethnobotany research (Pal and Jain, 1998). Ethnobotanical studies mainly based on 

academic exercises and qualitative methods which are used to calculate the external 

interests by neglecting the local people benefits from local flora and its conservation 

(Hamilton et al., 2003). Ethnobotanists have applied different research approaches by 

utilizing theories and methods from other science disciplines like anthropology, 

architecture, conservation biology, ecology, pharmacology, linguistics and many others to 

address the questions that have arisen from their studies (Turner and Davis, 1993). 

Theoretical questions about people and their environment are addressed in ethnoecology 

which are helpful in poverty alleviation, rural development, healthcare and in conserving 

local flora. Martin (1995) considered ethnobotany as a part of ethnoecology.  

Scientific investigations are required to explore uses and conservation of plants, 

their economic role and potential use in medicines (Rajpot et al., 1991). Medicinal plants 

(herbs, shrubs and trees) can also be helpful in checking runoff and soil erosion, 
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controlling flooding and purifying water. They have positive impact on climates and 

buffer the desertification process. They are also important for their ecological, social, 

cultural, religious and income generation roles besides their primary uses in health care 

system (Lambert et al., 2005). The future of ethnobotany lies squarely in conservation of 

both plant species and the cultures as well as know how to use them. Among the comity 

of scientists working directly with cultures and their natural resources, ethnobotanists are 

in a unique position to promote strategies for conservation. Ethnobotanists of the future 

need to develop methods that could empower the people with whom they work (Martin, 

1995). 

Given and Harris (1994) described three major applications of ethnobotany as: 

1. In Rescue Mission:  to record the systematic record of cultures and ethnobotanical 

knowledge when there is danger of extinction of culture and loss of traditional plant use 

knowledge.  

2. In Industrial Investigation:  discovering the new plants and commercially exploring 

their potential. 

3. Cultural Enhancement: looking at the ways to strengthen and revive the traditional 

uses. 

Martin (1995) added a fourth application: the qualitative evaluation of plants uses and 

botanical resources management. 

 

2.2. Ethnobotany research in Pakistan 

Ethnobotany is new in Pakistan, although various researchers have documented 

the inventory of wild plants since the creation of the country in 1947 but are not well 

recognized at global level (Khan, 2008). The first attempt in documentation of the 

ethnobotanical knowledge and its status in Pakistan was carried out by Shinwari (1996). 

He emphasized on the need to investigate traditional use of natural plant resources. 

According to Shinwari and Khan (1999) local inhabitants depend on indigenous plant 

resources for curing their ailments, as food, fodder, shelter, and other traditional purposes. 

About 6000 flowering plant species in Pakistan, including Azad Jammu and Kashmir, 

have been identified by Shinwari (2010).  

Normally the whole plant or its various parts like root, tuber, rhizome, stem, 

leaves, fruit, seeds and gum were used as medicine (Akhtar and Begum, 2009). The plants 

may either be used singly or in some kind of combination with other plant parts (Qureshi 

et al., 2007). Poor people of rural background from remote areas totally rely on medicinal 
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plants for curing their ailments (Saeed et al., 2004). Locally produced herbal drugs were 

used in the treatment of various diseases as household remedies in rural areas (Qureshi 

and Ghufran, 2005). In Khyber Pakhtunkhwa, Pakistan, plant species of about 26 families 

had been used in diarrhea and dysentery treatments by the local inhabitants of Dir, 

Kohistan Valley (Jan et al., 2008). Similarly, Lulekal (2008) collected ethnobotanical 

data of 230 wild plant species (out of which 90.4% species were of medicinal use) and 

reported that mainly plant parts used for medicinal purposes are roots (33.9%) and leaves 

(25.6%). Different plant species like Calotropis procera, Capparis decidua, and 

Azidirachta indica are used effectively for curing diabetes, jaundice, diarrhea, backache, 

stomach problems, asthma, cough and skin diseases. Crude types of drugs had also been 

prepared in different forms as paste, juice, pills, powder and water extracts which are 

used externally and or internally in treating various ailments (Lulekal, 2008). 

There has been underutilization of natural herbs because of lack of knowledge of 

their medicinal properties while recognized useful medicinal plant species are under great 

threat due to grazing trampling and premature harvesting (Khan et al., 2011). There is a 

need for proper documentation of potentially beneficial plants by looking at their present 

status (density, growth behaviour etc.) as well as their traditional uses (Jan et al., 2008). 

Further, the potential advantages of medicinal plants in reducing rural poverty are not 

sufficiently recognized or exploited at the government level (Lambert et al., 2005). 

Therefore, the documentation and evaluation of indigenous flora, especially medicinal 

plants need to be carried out for their efficient exploitation (Khan et al., 2011). 

 

2.3. Diverse uses of Plants – An overview 

Medicinal and aromatic plants (MAPs) are an integral part of primary health care 

systems in Pakistan and other south Asian countries. South Asia is considered the home 

of various traditional medicinal systems. Ayurvedic methods, the Siddha, Unani and 

Tibetan systems of medicine are important for everyday health and livelihood sources for 

millions of people (Mohy-ud-Din et al., 2010). Plants play various roles in human life but 

Medicinal and Aromatic plants have attained due importance as an income generating 

source due to market demand worldwide (Baquar, 2001). Most of these plant species have 

had great economic and medicinal value for the local community for hundreds of years. 

About 40 species belonging to 39 genera and 32 families of wild plants were used 

medically by local inhabitants for their economic importance in Pakistan (Watanabe et 
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al., 2001). According to Mushtaq et al. (2009) about 1,000 plant species with therapeutic 

properties are being used to cure various diseases by marginal communities in Pakistan.  

 

2.3 (a). Medicinal plants; a livelihood source 

Medicinal plants make remarkable contributions to the healthcare of humans 

(Babu, 2010). Although everyone on the Earth gets benefits from plants, financially poor 

peoples are more exclusively dependent on plants for medicines and income (Hamilton, 

2004). In traditional systems of medicines, plants are widely used in daily healthcare and 

livelihood for millions of people (Babu, 2010). According to Toledo (1995), in 

developing countries the consumption of modern pharmaceutical drugs is only 15% out of 

which major portion goes to more affluent people. The poor have to seek alternatives 

because of their poverty.  As a result they depend on herbal medicines and most often 

prefer them (Marshall, 1998). Medicinal plants may be a significant income source in 

developing countries for rural people, particularly by selling wild-harvested plant 

material. The collectors from the wild lands are mostly herders, graziers/shepherds or 

other economically poor, such as landless village inhabitants (Olsen, 1998; Olsen and 

Larsen, 2003). 

Medicinal plants/shrubs have been neglected in the past and even today despite of 

their share in catering a large human population. Besides from directly healthcare role for 

poor, the commercialization and marketing of medicinal plants could open up new wealth 

generating opportunities for rural people by devising integrated herbal production and 

enterprises (Avana et al., 2004). 

 

2.3 (b). Medicinal plants trade 

The medicinal and aromatic plants are traded from local to the international 

markets even in unrecorded and poorly documented statistical record. Therefore, there is 

little knowledge of the plant trade and its role in healthcare and economies of related 

people (Babu, 2010). 

The pharmaceutical industries of Pakistan are mainly relying on imports for their 

raw materials. According to an estimate nearly 400 to 700 medicinal plant species are 

marketed in different parts of the country by indigenous people (Shinwari, 2010). These 

herbs are sold in dried or fresh form to local traders (pansar stores), wholesalers and 

ultimately to exporters or pharmaceutical companies (Lange, 1998; Hamayun et al., 

2003). According to a recent study, in remote areas about 5,000 families took part in 
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medicinal plant collecting and selling in local markets along with 300 to 350 crude herbal 

drugs. According to the Pakistan Forest Institute (PFI) survey conducted by the Medicinal 

Plants Branch, total annual turnover of crude herbal drugs in the country is worth 

US$2.06 million. The annual export of crude drugs from Pakistan is worth US$0.37 

million and imports are over US$130 million per annum (Shaheen et al., 2003).The main 

crude herbal drug markets are situated in Karachi, Lahore, Faisalabad, Mingora, Dir, 

Multan, Bahawalpur, Hyderabad, Peshawar, Sukhar and Rawalpindi. The central market 

for export of medicinal and aromatic plants is Karachi. Peshawar market is the main 

supply centre for providing different herbal drugs to other markets in different cities of 

Pakistan. This material (herbal drugs) is also imported from Afghanistan, central Asian 

Republics, China, Indonesia, India, Iran and Thailand (Handa et al., 2006). Hamdard 

Laboratories, Hashmi Industries, Qarshi Industries (Pvt) Ltd, Herbion (Pvt) Ltd, Tayyebi 

Dawakana, Medics and Marhaba Laboratories are the major exporters of medicinal plants 

and spices of Pakistan. Hamdard Laboratories are the leading stakeholder in this 

connection (Aslam, 2002). The marketing of medicinal plants has increased greatly 

during the past 10 years (Zahoor et al., 2008). 

 

2.4. Herbal Wealth of Cholistan Rangeland 

Cholistan desert is home of diversified flora and fauna. Various plants are used in 

curing numerous diseases by the Cholistan dwellers (Shafi et al., 2001). Some of these 

plants are Abutilon indicum (Golwala et al., 2010), Abutilon muticum (Khadabadi and 

Bhajipale, 2010), Acacia nilotica  (Jabeen et al., 2009), Achyranthes aspera (Immanuel 

and Elizabeth, 2009), Aerva javanica (Qureshi et al., 2010), Alhagi maurorum 

(Marashdah and Al-Hazimi, 2010), Amaranthus viridis (Jabeen et al., 2009), Boerhavia 

procumbens (Immanuel and Elizabeth, 2009), Calotropis gigantea (Jabeen et al., 2009), 

Cenchrus ciliaris (Katewa and Jain, 2003),Cleome brachycarpa (Khan, 2009), Cleome 

scaposa (Narendhirakannan et al., 2006; Bose et al., 2007; Bala et al., 2010), 

Convolvulus prostratus (Jabeen et al., 2009), Cressa cretica (Chopra et al., 2006), 

Crotalaria burhia (Kataria et al., 2010), Cyperus rotundus (Kumar et al., 2010), 

Dalbergia sissoo (Singh et al., 2010), Dipterygium glaucum (Ahmed et al., 2006), 

Euphorbia granulata (Natarajan et al., 2005), Euphorbia hirta (Immanuel and Elizabeth, 

2009; Kumar, 2010), Euphorbia (Natarajan et al., 2005),Gisekia pharnacioides (Stella et 

al., 2004), Haloxylon salicornicum (Ahmad and Eram, 2011), Heliotropium crispum 

(Qureshi et al., 2010), Mollugo cerviana (Parvathamma and Shanthamma, 2000; 
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Immanuel and Elizabeth, 2009), Neurada procumbens (Qureshi et al., 2010), Suaeda 

fruticosa (Rashid et al., 2000), Trianthema triquetra (Chitra and Nithyanandhi, 2007; 

Khan et al., 2009), Ziziphus mauritiana (Padmavathy and Anbarashan, 2011). Some 

information on the traditional use of medicinal flora of Cholistan had been documented 

by Ashraf et al. (2000). The wild medicinal plants of Cholistan rangeland also have 

ethno-veterinary uses. About 35 plant species like Blepharis sindica, Butea monosperma, 

Phyllanthus nirurii and Calotropis procera are effective as demulcent, emollient and 

antiphlogistic. Calotropis procera and Capparis decidua are effective in diarrhea, 

dysentery and also as an appetizer (Khan, 2009). Boerhaavia diffusa and Calotropis 

procera has multipurpose medicinal uses (Akhtar and Begum, 2009). Different chemical 

compounds of medicinal importance as anthocyanidines, antioxidants, flavonoids, 

saponins, gums, phenolics, sterols, steroids, terpenes, triterpenoids, quinones, fatty acids 

and resins have been extracted from the flora of the Cholistan desert (Pengelly, 2004; 

Hameed, et al., 2011; Ahmad and Eram, 2011). However, a lot of scientific work to 

explore chemical nature, secondary metabolitics structure of medicinal plants is still to be 

done (Hameed, et al., 2011). 

Major species of the area are discussed in detail. 

 

1. Calotropis procera – A promising medicinal plant 

Calotropis procera is found in Arid / semi-arid regions of the world and occupies 

about one third of the earth's surface (Kumar, 1998). Calotropis species are marked as 

weeds in most parts of the world but are also purposefully planted in India for traditional 

medicinal uses. It is also considered for large scale cultivation as an alternative source of 

energy (Kabir and Khan, 2003). C. procera builds up soil nutrients by improving soil 

moisture binding capacity, an important property in Indian arid croplands. This shrubby 

plant is salt and drought tolerant and can easily grow in problem soils/ over cultivated 

areas to improve and reinvigorate the soil. It is an important green manure which could be 

plowed in the field before the onset of real crops (Kumar, 1998). Important characteristics 

about various parts of C. procera have been well reported (Khurma et al., 1997). In some 

parts of West Africa (Nigeria and Republic of Benin), its leaves juice is used in traditional 

cheese-making (Ogundiwin and Oke, 1983). Recently, a partially purified milk clotting 

enzyme has also been isolated from the leaves of this plant (Aworh and Nakai, 1986). Its 

scented flowers in some Southeast Asian cultures are often used for making floral tassels 

(Orwa et al., 2009). The blended yarn of cotton and C. procera in a proportion of 1:1 is 
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second to cotton in strength, evenness and fineness (Misra et al., 1993). C. procera cloth 

has high abrasion and tensile strength and more weight per square meter than cotton 

cloth. The good quality cloth from yarn of C. procera could be prepared by improving 

fineness and evenness. (Varshney and Bhoi, 1988). In Ayurveda, it is used in cutaneous 

diseases, ascites, intestinal worms, bronchitis, cough, asthma, dyspepsia, paralysis, 

anorexia, intermittent fevers, swellings, inflammations and tumors (Csurhes et al., 1998; 

Hassan et al., 2006; Ahmad et al., 2006; Meena et al., 2010). It is also used in treating 

leprosy and elephantiasis (Verma and Singh, 2008). In decoction form the aerial parts of 

C. procera are commonly used for curing various diseases like fever, muscular spasm, 

joint pain and constipation in Saudi Arabian traditional medicines (Ahmed et al., 2005). 

Mudar root (root fiber) is used for curing diarrhea, dysentery, snake bite and toothache 

(Kalita and saikina, 2001). According to Kumar and Basu (1994) its latex (milky juice of 

the plant) is used in eczema, leprosy, inflamation, cutaneous infections, malarial and low 

hectic fevers, syphilis and as abortifacient. Leaves are used in rheumatism, as an anti-

inflmmatory agent, antifungal and antimicrobial (Parrotta, 2001; Abdulmoniem et al., 

2012). Roots possess hepatoprotective activity and are used against syphlis and 

elephantiasis, colds and coughs, inflammation, as analgesic, antimicrobial and 

antimalarial (Tirmizi et al., 2005; Parakash et al., 2011). Flowers used as cytostatic, 

antimalarial, in piles and asthma. In the Bikaner district of India, local dwellers intake 

almost all parts of the plant in various combinations as diet for pyrexias and malarial 

fevers (Sharma and Sharma, 2000).  Kumar and Basu (1994) reported anti-inflammatory 

activity of chloroform extract of its roots and dried latex. Flowers aqueous extracts 

possess analgesic, anti-inflammatory and antipyretic activity while the alcoholic extract 

of different plant parts exhibits antimicrobial and spermicidal activity (Kamath and Rana, 

2002).  Basu and Chaudhri (1991) studied anti-inflamatory property of C. procera latex 

on rats and found a single aqueous suspension dose of dried latex was significantly 

effective to a particular level against acute inflammation. Latex in dried form is 

considered a potent anti-inflammatory, antisyphilitic and antiodontalgic agent and is used 

in indigenous medicines of India (Larhsini et al., 1997; Arya and Kumar, 2005; Choedon 

et al., 2006). Mosquito control by latex had also been reported by Girdhar et al., (1984). 

In another study like atropine and phenylbutazone, a single oral dose of  dry latex (500 

mg/kg) resulted a significant relief in defecation, diarrhea severity (80% of rats when 

treated with castor oil ( Kumar et al., 2001).The presence of different useful enzymes  in 

this plant have also been reported by Raheem  et al. (2007). Its phytochemical analysis 
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revealed that it contains various compounds like alkaloids, tannins, flavonoids, sterols, 

cardiac glycosides and /or triterpenes (Sharma and Sharma, 2000; Alencar et al., 2004). It 

has been recognized as potential analgesic, anthelmintic, anti-inflammatory (Dewan et al., 

2000), anticancer, antimicrobial, antipyretic, anticoagulant and purgative action and 

effective in treating leprosy, leucoderma,  tumours, ulcers, piles and diseases of the liver, 

spleen and abdomen (Jain et al., 1996; Verma  and singh, 2008; Meena et al., 2010). Basu 

et al. (1992) also reported potent hepatoprotective activity in roots of C. procera. 

Maximum inhibitory action was reported in ethanol extracts of stem against Fusarium 

moniliforme and root bark extract against Enterobacter cloacae. Crude methanolic 

/aqueous extracts of flowers have been reported to cause temporary paralysis or mortality 

of red stomach worm (Haemonchus contortus) in sheep and significantly reduced percent 

egg count of gastrointestinal nematodes in sheep which were naturally infected (Iqbala et 

al., 2005). According to Roy et al. (2005) it decreases blood glucose, increases hepatic 

glycogen contents and stops body weight loss in diabetic rats. Anti-cancer role of its latex 

was studied by Choedon et al. (2006) and found fairly effective. Total protein contents in 

different parts of C. procera are 23.94 % in leaf, 8.94 % in stem and 12.69 % in bark 

(Kalita and Saikina, 2004). 

 

2. Calligonum Polygonoides – Gem of desert  

Calligonum Polygonoides in desert ecosystem has emerged as a prominent 

economically beneficial shrub due to its medicinal and commercial properties (Bhandari, 

1995; Bewal et al., 2009). The Calligonum species as dominant perennial shrubs are also 

known as sand dune stabilizers in sandy fields of most desert areas (Mao and Pan, 1986; 

Tao et al., 2000). It is also a dominant shrub on sand dunes of Cholistan desert which 

stabilize the moving sand particles and as a biological agent for nutrient addition in the 

sandy soil (Noureen et al., 2008).  In Rajasthan desert, it is the most popular fuel due to 

its good quality burning and less smoke (Singh, 2004). Its branching stem and thick roots 

are mostly used in industries as fuel while flowers/buds are picked and used as vegetable 

in food scarce arid regions (Singh et al., 1996; Vyas et al., 2012). Flowers are cooked or 

made into bread and eaten as a delicious diet (Bewal and Sharma, 2008).  In extremely 

drought conditions it is the only food source for desert livestock in Rajasthan (Singh et 

al., 1996). Its aboveground parts contain high levels of potassium, calcium and crude 

protein contents which make this shrub a palatable diet for the camels in deserts (Munton, 

1998). In Saudi Arabia, it is used as fuelwood in winter and for treating stomach ailments 
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(Liu et al., 2001). Its flower buds are medicinally effective against sunstroke whereas its 

aqueous paste is used as an antidote against the poisonous effects of harmful plants and 

heavy opium intake (Singh et al., 1996). Its roots decoction in a mixture with catechu has 

been found useful in sour gums as gargle but mostly consumed in dry form (Goyal and 

Sharma, 2008). Plant shoot juice is used as antidote against scorpion sting, to treat bites of 

dogs (rabies), effective for sore eyes and to induce abortion (Phondke, 1992; Yawer et al., 

2007). Flowers are rich in protein; possess digestive properties and used for treating cold, 

cough, asthma, eczema and as tonic (kumar et al., 2009). Different compounds like 

tannins, phenolic compounds, saponins, steroids, terpenoids, flavonoids (less in stem) and 

carbohydrates are also found in high amount  in  plant roots, stem, flowers, buds and 

seeds and alkaloids are in moderate concentration in  different plant parts ( Samejo et al., 

2011). Yawer et al. (2007) isolated Calligonolides, tetracosan-4-olide, ß-sitosterol, 

steroidal ester, ursolic acid and ß-sitosterol glucoside compounds from various parts of 

this plant. Calcium contents in flowers are 1090mg/100g DW (dry weight) to 

3920mg/100g DW while mean value of moisture contents is 65 %. Total carbohydrates, 

neutral detergent fibre (NDF), starch, crude fat, crude protein, crude fiber and free 

prolene are 75 %, 38%, 23 %, 4.29%, 20%, 14.42% and 9.55 mg/100g, respectively. 

Other compounds like hemicellulose, cellulose and lignin with mean value of 14.2%, 13 

% and 11 %, respectively were also determined by Singh et al. (2005). According to 

Aremu et al. (2006) its crude fiber has a variety of benefits related to its indigestible 

properties in small intestine. 

 

3. Haloxylon recurvum – A succulent forage species 

Haloxylon recurvum is a shrub with succulent green foliage during summer and 

browsed by goats and camels. This species has proved to be a potential alternate forage in 

arid climates especially in summer and goats could be fed by mixing (25 %) it in some 

palatable roughage (Mondal et al., 2005). Camels are supposed to require more salt rich 

fodder as compared to other livestock, so it is their favourite halophytic fodder in 

Cholistan desert and available throughout the year (Ali et al., 2009). Khan and Qaiser 

(2006) also mentioned this shrub as an important fodder species. It adds the organic 

carbon compounds in the soil and lowers its pH and electrical conductivity (Singh et al., 

2008). Carbonate of soda obtained by burning this plant is used for washing of cloths, in 

glass and soap industry (Khan and Qaiser, 2006; Iqbal et al., 2011). In India, its ash is 

used by washer men as soap substitute (Bhandari, 1990; Singh et al., 2005). It is also used 
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to dye the clothes (Qasim et al., 2010). H. recurvum is reported for its medicinal 

properties such as a resolvent, abortifacient, emmenagogue and diuretic (Iqbal et al., 

2011). Traditionally, this plant is externally applied for the treatment of paraplegic limbs 

in Pakistan (Qasim et al., 2010). Other external uses of this plant include cure against 

insect stings, to cure skin diseases. Its ash is dissolved in water and used for treating 

intestine ulcer (Stewart, 1972; Nasir and Ali, 1978; Bhandari, 1990). Local physicians 

used whole plant decoction for the treatment of viral diseases and a variety of other neural 

disorders (Nasir and Ali, 1978; Hussain et al., 2006). Gilani and Shaheen (1994) reported 

that this plant have sympathomimetic constituents, vasoconstrictor and cardiac 

stimulatory effects.  

Its green foliage contains 62.9 % total carbohydrates,13.4 % crude protein, 20.7 % 

crude fibre, 0.9 % ether extract, 58.2 % neutral detergent fibre, 22.8 % ash and 25.2 % 

acid detergent fiber. Steroidal glucosides, Recurvosides A and B compounds isolated 

from the ethyl acetate soluble fraction of Haloxylon recurvum showed potent antifungal 

activity (Sharif et al., 2006). Ahmed et al. (2004) isolated new phytochemicals like 

octadecanoic acid, octacosonic acid, triacontanoicacid, 1-triacontanol, ursolic acid, b-

sitosterol and b-sitosterol 3-O-b-D-glucopyranoside from this species. The triglyceride, 

haloxylase, unsaturated fatty acid, and saturated fatty acid methyl ester (isolated from 

chloroform-soluble fraction of H. recurvum) exhibited significant inhibitory activities 

against the chymotrypsin enzyme (Ahmed et al., 2006). Hussain et al. (2006) reported 

similar properties of newly isolated sterols, halosterols A and B compounds from its 

CHCl3 soluble fraction. 

 

4. Capparis decidua –A panacea for ailments 

It is being used for curing asthma, cough, hiccough, rheumatism, ulcer, gout, ear 

infection, as antidiabetic agent, anthelmintic, purgative,  constipative,  diuretic, a 

carminative, emmenagogue, tonic, aphrodisiac, appetizer, lumbago, in cardiac troubles 

and some skin disorders in traditional and Unani medicinal systems (Upadhyay et al., 

2011b; Kirtikar and Basu, 1993; Chopra et al., 1999; Singh et al., 2005; Mishra et al., 

2007; Dangi and Mishra, 2010; Ravi et al., 2010). Specifically in Ayurveda, dry top 

shoots with young leaves in powder shape are used as a blister in boils, swellings, 

eruptions and used as antidote to poison, in facial paralysis, intestinal worms and solves 

enlarged spleen problems in man (Upadhyay et al., 2011c). Its leaves are chewed to 

relieve toothache (Mishra et al., 2007), a decoction of arial vegetative parts is effective 
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for pyorrhea (Upadhyay et al., 2006). Its stem bark is reported to have an acrid taste with 

properties like diaphoretic, analgesic, laxative, anthelmintic, in asthma, boils and ulcers, 

in dropsy ground, vomiting, in all types inflammations and piles (Upadhyay et al., 2011c) 

while its root bark is pungent and in powder form orally administered with water in 

intermittent fevers, inflammations, rheumatism, liver problems (Upadhyay et al., 2011a) 

haemorrhoidal treatments (Upadhyay, 2012) and asthma (Upadhyay et al., 2011b; 

Upadhyay et al., 2011c). Its root paste is externally applied on scorpion bites and burned 

powdered stem is used for fractured bones (Upadhyay et al., 2010). Some studies 

revealed that its extracts cause reduction in plasma triglycerides, lowering total lipids and 

phospholipids (Yamini and Ranjana, 2001; Rajni and Rajbala, 2010; Dheeraj and Ranjay, 

2011). Its fruit is used as astringent to the bowels, spiflicates foul breath, biliousness, 

urinary purulent discharges and useful in cardiac troubles (Singh et al., 2011). Externally, 

it is applied to ribs in pleurisy (Upadhyay et al., 2011c). It has been reported as a rich 

source of alkaloids, sterols, phenols, glycosides (Mishra et al., 2007; Rajni and Rajbala, 

2010), terpenoids, flavonoids, different oils, steroids and fatty acids (Neelkamal 2009; 

Baby and Jini, 2011). The innumerable therapeutic uses and medicinal 

properties/phytochemical investigations of C. decidua proved it a valuable medicinal 

plant (Singh et al., 2011). A sulphur compound (0.4%) is present in flowers of this plant, 

which is useful against numerous microbial disorders (Upadhyay et al., 2006).The green 

flower buds and immature fruits are cooked as vegetables and also used as pickles (Harsh 

and Tewari, 1998; Kumar et al., 2005). The ripened fruits are freshly consumed (Pareek 

et al., 1998) which contains 55 % pulp, 8.6 % protein, 1.1 % reducing sugars, 1.8 % total 

sugars, 0.057 % P, 1.026 % K, 0.055 % Mg, 0.055 % Ca and 7.81 mg per 100 g ascorbic 

acid of the total fruit weight (Khera and Singh, 1975; Singh et al., 2011). Unripe green 

fruits contain 14.88 % crude protein, 12.32 % crude fibre, 0.12 % ascorbic acid, 7.43 % 

ether extract, 0.05 % carotene, 0.18 % P, 0.04 % Fe, 0.09 % Ca, 0.02 % Zn, 0.02 % Mn 

and 0.01 % Cu (Chouhan et al., 1986).  About 8.6 % proteins, 1.7 % sugars and 20 % oil 

are present in seeds (Rai and Rai, 1987). The seed oil contains 31.4 % of saturated fatty 

acids and 68.6 % unsaturated fatty acids (Rai and Shekhawat, 2000). C. decidua (whole 

plant) contains 15.1% protein and 42.88% fibre. In different arid regions of the world, this 

shrub is important in rural economy in different shapes as fodder (especially for camels), 

food (pickle and vegetable) for wood, fuel wood, and also have intangible aesthetic 

values (Kumar et al., 2005; Rathore et al., 2011). Besides this, it also has ecological roles 
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like soil improvement, soil conservation, hedging, biodiversity and habitat 

(Shankarnaryan et al., 1987; Hammer, 2001).  

 

5. Ziziphus nummularia – Poor man’s apple 

Ziziphus nummularia (Burm. f.) is a multipurpose wild species of dry and hot 

climate with great economic value. It has edible fruits; leaves used as livestock forage, 

branches for fencing, wood for furniture, construction, as fuel, and as folk medicine 

(Shankar, 1988; Paroda and Bhagmal, 1989; Pandey et al., 2010). Its role in sand dune 

fixation, soil conservation and other potentialities/contribution to farmers’s livelihoods 

has not been fully appreciated (Pandey and Arora, 2004; Saroj and Awasthi, 2004). It is 

also medicinally and ecologically important tree/shrub in Pakistan (Bachaya et al., 2009). 

Its leaves provide fodder in summer to livestock but commonly goats and sheep are stall 

fed besides grazing. It is a common forage species in the fodder-deficient areas of 

Haryana, Rajasthan and Punjab (Shankar 1980; Shankar and Kumar, 1981; Maharaj and 

Dwivedi, 2002; Saroj and Awasthi, 2004). This shrub is mostly grazed at early stage but 

after getting old becomes thorny and woody and is browsed by camel, goat and sheep 

only (Nath et al., 1996). Its leaves start falling in winter when fruiting starts. Its leaves are 

collected, sun dried and stored for future use  but sometimes, leaves are manually cut 

(twice in a year) in April and November, and sold in rural markets (Pandey et al., 2010). 

Mature fruits are harvested/ collected by women and children and sold in the markets of 

urban and rural areas. These fruits though small, round, sweet-sour and much substandard 

as that of Ziziphus jujuba but loved by the poor (Rathore, 2009). In Rajasthan (India), the 

ripened fruits are used during worship in various religious ceremonies (Purohit and 

Wajid, 1981). The dried fruits are consumed directly or by mixing it with seseme seeds to 

make a spicy paste (locally called as chutney) to use with staple food as a delicacy. 

Another delicious form of fruit is called ‘Borakuti’ rich in vitamin C (Rathore, 2009). The 

sale of fruits provides an additional income source for local people (Pandey et al., 2010). 

Its wood has not much utilization as fine timber but successfully used in making of tool 

handles, bedstead legs, bent wood chairs, roofing beams, fence posts, walking sticks, 

furniture, doors, windows and as a good quality fuel and charcoal (Pandey et al., 2010). 

Z. nummularia branches are extensively used for fencing and thatching (Shankar, 1988). 

This shrub checks wind erosion, helps in soil deposition and change the microhabitat in 

deserts providing suitable conditions for the establishment of perennial grasses (Ganguli 

and Kaul, 1969). Z. nummularia also has its importance in ethnomedicinal system of 
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Indo-Pakistan subcontinent (Shah et al., 1990). This plant is widely used as a potent 

sedative in Turkish folk medicines (Jagtap et al., 2006). Its bark contains astringent 

material and is used as dental sticks for teeth cleaning (Jain et al., 2011).  All plant parts 

like root bark, stem bark, leaves, and fruits are used in folklore medicines for the 

treatment of different diseases, such as liver disorders, immune system stimulant,  

tuberculosis, physical weakness, obesity, abscess, wounds, gout,  diabetes, fever, 

diarrhoea, insomnia, dysentery, cough, biliousness, throat infections, pharyngitis, as 

expectorant, anti-congestion, gum bleeding, eye diseases, urinary infections, leucorrhoea, 

skin infections like allergy, eczema , scabies and pyorrhea etc., blood purifier, anaemia, 

chronic fatigue, irritability, hysteria and digestive disorders (Kirtikar and  Basu, 1984; 

Dwivedi et al.,1987; Girach and Aminuddin, 1992 ; Oudhia, 2003; Dash and Padhy, 

2006; Aziazeh et al., 2006; Ullah et al., 2010; Sharma et al., 2011; Goyal et al., 2011; 

Guatum et al., 2011). In Ayurveda, it is used against snake bite and lizard poisoning as an 

antidote (Jain et al., 2011). The fruit decoction is used in birth control in Rajasthan, India 

with a belief that it increases infertility in women (Jain et al., 2004).  A mixture of 

powdered root bark with sugar is used with milk for abortion (Shah et al., 2009). Fruits 

are astringent, cooling, and stomachic, cures mucous and increase biliousness effect 

(Bachaya et al., 2009; Sher et al., 2006). Its bark is reported to have antibacterial, 

antifungal and analgesic activities (Shah et al., 1990). The leaves are antipyretic and 

reduce obesity (Parveen et al., 2006). The fruit is cooling, tonic, digestible, laxative 

aphrodisiac and removes biliousness, thirst, vomiting and burning sensations (Chopra et 

al., 1986; Patel et al., 2010). Other medicinal aspects of this plant include as anticancer, 

antitumor, anodyne, anthelmintic, antibacterial, antifertility agent, refrigerant, sedative, 

pectorial, styptic, stomachic and tonic (Kumar et al., 2002; De Boer et al., 2005; Nair and 

Chanda, 2006; Shah et al., 2009). Different types of phytochemicals like alkaloids, 

peptide alkaloids, triterpenoids, saponins polysaccharides, a pectin composed of l-

rhamnose, d-galacturonic acid, dgalactose, l-arabinose, cyclopeptides, flavonoides, fatty 

acides, nummularogenin, Ziziphin N, O, P & Q, zizynummin, lapachol and 

dodecaacetylprodelphinidin B3, have been isolated from dry fruit and other plant parts 

(Sharma and Kumar, 1983; Srivastava, 1984; Kumar et al., 2002; Dubey et al., 2010; 

Dubey et al., 2011). Leaves of this plant are used in ethno-veterinary medicines in 

Greater Cholistan, Pakistan (Khan, 2009). Z. nummularia leaves contained 17% crude 

fibre (CF), 14% crude protein (CP), 3% ether extract (EE), 56% nitrogen-free extract 



27 
 

(NFE), 10% total ash, 73% total carbohydrates, 0.14% phosphorus  and 2.8% calcium 

(Nath et al., 1996). 

According to Azim et al. (2011) the percentage of DM, CP, CF, Ash, EE and NFE 

in plant leaves is 23.28%, 11.48%, 20.21%, 7.93%, 1.44% and 58.94%, respectively. 

Gupta et al., (2011) conducted proximate and chemical composition of Z. nummularia 

dry fruits on weight basis (g /100 g) and reported (1.68) ash moisture, (10.36) crude fat, 

(0.96) total protein, (44.06) total carbohydrate, (1693.23 ppm) potasium (K) and (53.15 

ppm) calcium (K). Other compounds such as alkaloids, saponins, tannins, total flavonoid 

and flavonol contents are 37.51(g GAE/ mg extract), 29.97 (g GAE/ mg extract), 1.90 (g 

GAE/ mg extract), 25.15 (g RE/ mg extract) and 3.47 (g RE/ mg extract) while total 

phenolic contents are 55 (g RE/ mg extract). 

 

6. Haloxylon salicornicum –A good soil binder 

Haloxylon salicornicum (Moq.) Bge., is one of the most promising species of the 

drylands. It is a good soil binder (sand dune stabilizer) and green manure for increasing 

soil productivity and soil aeration. It is also provides fuel, fodder, food and medicines 

(Al-Ani et al., 1973; Dogla and Shekhawat, 2006). Furthermore, its extract is used for 

washing of cloth. It is highly tolerant to temperature extremes, light intensities and water 

availability (Casati et al., 1999). Ashraf et al. (2012) reported different minerals and 

chemical components in the stem and leaf of this plant and highly ranked as animal feed. 

Flour of its seeds alongwith Millet (Pennisetum glaucum) seed flour is used for making 

“chappati”, a bread locally known as Dhokla (Dogla and Shekhawat, 2006). 

In Central Asian deserts, it is a potential firewood source and produces 50,000kg 

of charcoal per hectare (Naeem et al., 2000). It is considered as poisonous plant by local 

natives of Cholistan desert (Ahmad et al., 2004); therefore recommended its external use 

for insect stings (Arshad et al., 2002).  This plant is also important to cure certain 

livestock ailments (Bhandari, 1995). In traditional medicines, its decoction is 

distinguished for its antiseptic, anti-inflammatory effects (Al-Shanawani, 1996), diuretic 

activity (Twaij et al., 1985) hypoglycemic, antimicrobial (Abbas et al., 2006), 

antibacterial (Al-Saeed, 2002) and as antiulcer (Chakravarty, 1976; Shahana et al., 1990; 

Shafi et al., 2001). H. salicornicum is reported to be used for diabetes (Ajabnoor et al., 

1984). In Oman, its stem is used for dyeing of wool in traditional weaving (Ghazanfar, 

1994). According to Ashraf et al. (2012), the stem and leaves of H. salicornicum contain 

moisture (21.23 %, 29.90 %), total ash (51.2 %, 50.80 %), crude lipid (0.5 %, 1.35 %), 
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crude fiber (5.06 %, 15.44%), total nitrogen contents (1.78%, 1.25 %), crude protein 

(1.125 %, 7.812%), starch (0.049 %, 3.12%) and total carbohydrates (4.5%, 25%). 

Brantner and Grein (1996) isolated different phenolic compounds from this plant and 

found effective as antibacterial substance. Presence of Phenyl propane-derives 

compounds in oxidation state exhibited its importance as medicinal plant through 

antimicrobial activity (Abbas et al., 2008). This plant also contains different types of 

alkaloids and other oil contents (Bhandari, 1990; Asolkar et al., 1992). El-Shazly et al. 

(2005) identified 80 different alkaloids from this plant by mass spectrometry, among 

them 10 were first time isolated and recorded like haloxynin (a piperidyl alkaloid), 

haloxylon, haloxynine, halosaline, haloxine, anabasine and smipine. Two types of 

alkaloid compounds (betain and piperdine) from H. salicornicum have been isolated by 

Abbas et al., (2008).  Some of the alkaloids are strong nicotinic receptors and provide 

immunity against herbivorous insects and mammals (El-Shazly et al., 2005). H. 

salicornicum has great medicinal and nutritional importance for the human and livestock. 

It can be used as a source of poverty alleviation for the deserving local communities 

(Ashraf et al., 2012). 

 

7. Aerva javanica –A neglected multipurpose shrub 

The genus Aerva is significant for its medicinal properties and their extracts are 

attractive sources for new drugs (Chawla et al., 2012). A. javanica (Burm.f.) Juss. ex 

Schult., is reported to have various chemical compounds including steroids, triterpenes, 

lipids, flavonoids, tannins, saponins, alkaloids, sulphates, carbohydrates and glycosides 

(Emam, 1999; Reddy and Reddy, 2009; Khan et al., 2012).  Roots and floral parts of A. 

javanica possess curative medicinal properties against kidney problems, rheumatic, 

anthelmintic, diuretic and useful as demulcent and diabetic (Deshmukh et al., 2008; 

Samejho et al., 2012). Kushima et al. (2005) found it with promising results for gastric 

ulcers treatment while Khan et al. (2012), found it mild useful against ulcer by 

investigating different fractions and pure constituents of A. javanica. It is also used to 

relieve headache, to cure lithiasis, dropsical and eye infection, toothache, disorders of 

abdomen and inflammation of internal organs (Zapesochnaya et al., 1992; Radwan et al., 

1999). In paste form it is used for acne like problems of the face, to heal inflamed joints 

and wounds (Maher et al., 1992). The decoction of A. javanica is administered to cure 

swellings/inflammations, cough, diarrhoea, ulcer, hyperglycaemia (Khan et al., 2012) and 

for toothache as a gargle (Asolkar et al., 1992; Samejho et al., 2012). It also possesses 
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antiviral (Baltina et al., 2003), antioxidant (Singh et al., 2010), antimicrobial (Sharif et 

al., 2011), antiplasmodial (El-Hadi et al., 2010) and antidiabetic characteristics (Srinivas 

et al., 2009). Its wooly seeds are stuffed in pillows and these pillows are used to protect 

rheumatic, lumber and headache pains. Young tender branches with cottony wooly seeds 

are employed in making mattresses and bed sheets in traditional Gopas (Qureshi and 

Bhatti, 2009). The decoction of vegetative parts of this plant is used as anthelmintic and a 

purgative in cattle. This plant is good as a fuel and fodder for goats (Qureshi and Bhatti, 

2009). The flavonoidal constituents were isolated from alcoholic extracts and ethyl 

acetate aqueous fraction of A. javanica and found to possess significant antimicrobial 

activity against Yeast, Fungi and Gram negative bacteria (Radwan et al., 1999). The 

aqueous extracts of this plant are reported to exhibit smooth muscle relaxant effect and 

proved more effective than other species of this genus (Chawla et al., 2012). In a 

combination, 2.70, 3.0 and 4.0 mg dry extract/80.0 mg dry plant material (stem, leaf and 

mature fruit) exhibited antiplasmodic activity (Simonsen et al., 2001). Hussain et al., 

(2011) conducted proximate analysis with other medicinal plants of Khyber Pakhtunkhwa 

and reported following composition of % moisture % protein, % carbohydrates, % fats, % 

crude fiber, % ash and % Na, as 7.324, 7.165, 70, 1.153, 14.23, and 28.469 respectivelly. 
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CHAPTER 3 

MATERIALS AND METHODS 
 
 
 The study was conducted in two major phases i.e., Soicio-economic and 

ethnobotanical survey in which questionnaires were filled by interviewing the locals 

during household survey and personal interviews were also conducted from the medicinal 

plant experts (key informants) of the study area about different plant attributes. During 

survey plant samples were also collected. Second phase involves laboratory work in 

which sampled plants were analyzed for proximate analaysis and secondary metabolite 

compounds. The study was conducted in the year 2010-2012. 

 

3.1. Study Area - Universe 

Cholistan Desert Range land was chosen purposely for present research project 

because it is the major desert rangeland of Pakistan in Punjab province. It is divided into 

three districts of Bahawalpur division (Bahawalnagar, Bahawalpur and Rahimyar khan). 

Most of the area of Cholistan lies in Bahawalpur district. Therefore, Bahawalpur district 

was purposely selected and this study was conducted in permanent settlements at various 

range sites of lesser Cholistan desert in District Bahawalpur. 

 

3.1.1. Bahawalpur District 

Bahawalpur district is situated at the south of river Sutlej in southern Punjab, 

Pakistan, with geographical coordinates as 29° 22' 45" North and 71° 13' 15" East. It is 

the divisional headquarter of the whole Cholistan region and among the largest districts of 

the Punjab province with an area of 24,830 km². It has distinct demographic, geographic 

and topographic features. The district is located in the center of the country at the height 

of 152 meters above the sea level.   

Administratively, it is divided into five Tehsils with following land area and 

population. Around two-thirds (16,000km² area) of the district is covered by the Cholistan 

Desert. This desert has further intruded and joined the Great Thar Desert of India.  
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Table i: - Tehsils of Bahawalpur district with area and population 

Sr. No. Tehsil  Area (Km²) Population 

1 Bahawalpur 2,372 964,800 
2 Ahmad Pur East 1,707 857,277 
3 Yazman (i/c Cholistan) 18,491 377,783 
4 Khair Pur Tamewali 888 485,306 
5 Hasil Pur 1,372 220,857 
Total  24,830 2,906,023 

(Source: Annonymous, 2009) 

 

3.1.2. Yazman - Population 

Among five tehsils of district Bahawalpur, Yazman tehsil was chosen purposely 

because it is a gateway to Cholistan desert and administrative Tehsil of District 

Bahawalpur. According to National Rural Support Project (NRSP) report (2000), Yazman 

tehsil consists of 60% of Cholistan desert. Its location on geographical map is 29°8'0 

North and 71°45'0 East with an altitude of 115 meters (380 feet). It is the largest Tehsil of 

Bahawalpur District on account of area and administratively divided into 18 Union 

Councils. Government notified cholistani union councils were the targeted areas for 

socioeconomic and ethnobotanical survey for present study. 
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(Source: Annonymous, 2009) 

Fig 3.1 Bahawalpur district population (with rural and urban division)  
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Tehsils of 
Bahawalpur 
District 

Cholistan Rangeland 
(Universe)

Bahawalnagar Bahawalpur Rahim yar khan 

Ahmedpur Sharqia Bahawalpur 

Yazman 

          Khairpur Tamewali Hasilpur 

CHAK NO 1/DNB        CHAK NO 106/DB 

      YAZMAN 
 

             MERANA 

      DERAWAR CHANAN PIR 

     CHAK NO 98/DNB CHAK NO 88/DB 

      CHAK NO 75/DB CHAK NO 68/DB 

       CHAK NO 67/DB CHAK NO 57/DB 

       CHAK NO 47/DNB CHAK NO 44/DB 

       CHAK NO 36/DNB           CHAK NO 22/DNB 

       CHAK NO 17/DNB            CHAK NO 117/DB 

(18) Union 
Councils of 
tehsil Yazman  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.2 Schematic layout of the sampled area 
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3.1.3. Sampling 

Four (4) rural union councils of Yazman were randomly selected for household 

survey.  Total 16 villages (4 villages from each of 4 randomly selected UCs.) were 

randomly selected. Interviews were conducted from 20 respondents (Male head of the 

family) from each of 16 selected villages to collect information regarding the use of 

plants. Only male heads of the family were interviewed because it was not possible to 

include females on traditional and religious grounds. Total respondents from all the 

selected villages were 320.   Major ethnobotanical issues like plant use, plant availability, 

economic value, marketing issues were enlisted in the questionnaire (Annex-1) used for 

household survey.  

 

Table ii: - Selected Cholistani Union councils of tehsil Yazman  

Serial No Union Council Village No. of Respondents 

1 Chak no 75/DB Chak No.71/DB 20 

Chak No.73/DB 20 

Chak No.74/DB 20 

Chak No.75/DB 20 

2 Chanan pir Chak No.80/DB 20 

Chak No.81/DB 20 

Chak No.82/DB 20 

Chak No.84/DB 20 

3 Derawar Chak No.135/DNB 20 

Chak No.8/DRB 20 

Chak No.129/DRB 20 

Chak No.121/DRB 20 

4 Adda merana Chak No.99/DNB 20 

Chak No.131/DNB 20 

Chak No.132/DNB 20 

Chak No.133/DNB 20 

Total 4 16 320 
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3.2. Profile of the study area 

3.2.1 Soil and Climate 

a) Climatic factors: The climate of the study area is mainly hot and dry/arid. In the 

summer, the temperature reaches 40-48 (Celsius) during the day and the nights are 

slightly cooler. 

 

Fig 3.3 Location map of study site    (Source: Akhter and Arshad, 2006) 
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Weather conditions are usually harsh and hostile for plant growth in both summer and 

winter season.  Temperature in summer may rise up to 51.6o C and may lower down 

below freezing point in winter. The average rainfall is 20 to 25 cm annually with long 

spells of drought which may prolong 2 to 4 years (Akbar and Arshad, 2000). Most of this 

rainfall occurs in summer but little winter rain is also common. Underground water of 

Cholistan is brackish and available at a depth of 25-90 m (Arshad et al., 2003).  

b) Edaphic factors: Soil of the study area (Cholistan) is a blend of Alluvium and Aeolian 

sands (Ahmad, 2007). Soil is clayey and sandy in texture. Stable/unstable sand dunes are 

made up of sandy soils. The Dahars are clayey in nature with scanty vegetation but some 

patches support some shrubs and grasses. These are large saline, hard and compact areas 

alternating with low sandy ridges. The soils are classified as either saline or saline sodic, 

with pH ranging from 8.2 to 8.4 and 8.8 to 9.6, respectively. The Greater Cholistan is a 

wind sorted sandy desert and comprises river terraces, large sand ridges and less 

interdunal plain areas (Baig et al., 1980; Akbar et al., 1996; Akbar and Arshad, 2000; 

Arshad et al., 2003). 

C) Biotic factors: The flora of Cholistan rangeland is an indicator of hyper arid regions 

vegetation mainly xerophytic species.  In flat sandy areas plant species like, Haloxylon 

recurvum, Salsola baryosma, Aeluropus lagopoides, Sporobolus ioclados, Capparis 

decidua, Cymbopogon jwarancusa, and Prosopis cineraria are dominant. In sand dunes 

Calligonum polygonoides, Panicum turgidum, Aerva javanica and Lasiurus scindicus are 

dominant (Arshad and Akbar, 2002).  In addition, certain other plant species like 

Haloxylon recurvum, Eleusine compressa, Prosopis spicigera, Tribulus terrestris, 

Calligonum polygonoides and Dipterygium glaucum are also found in flat clayey areas 

locally called as Dahars (Arshad et al., 2007; Noureen et al., 2008). Rao et al. (1989) and 

Quraishi et al., (1993) also reported almost same common shrubs like Calligonum 

polygonoides, Haloxylon salicornicum, Prosopis spicigera, Prosopis cineraria, Salsola 

foetida, Salvadora oleoides, Suaeda fruticosa, Calotropis procera, Ziziphus jujuba and 

Ziziphus nummularia. 
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(a). Livestock grazing in the study area     (b). A goat herd drinking water from the local pond 
 
 
 

 
(c). Vegetation view of the study area 

 
 
 

 
(d). A view of burnt H. Recuvum 

 
 

Photographic view of the study area. 
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3.2.2. Socio-economics  

(a). Population 

Human population of the rangeland is about 0.12 million (Kakar et al., 2011).  

Majority of the people in Cholistan are Muslims but are stratified into various social 

parameters like class, sex, clan/caste and location due to prolonged influence of 

Hinduism. A small fraction of Hindus and Christians is also present. Main tribes/ clans of 

this area are camel-driving Jats, Sama, Laar, Bohar, Charhua, Channar, Daiha, Bhatti, 

Dadpotras, Sheikh, Panwar, Langa, Joo’ya and semi-nude Baluch tribes. After partition 

(1947) some families of other castes like Arain, different clans of Jats and Qureshi have 

also settled here who migrated from Central and Indian Punjab (Mumtaz, 1983). Siraiki is 

the language of aboriginal people but in permanent settlements, Punjabi language is also 

spoken.  

(b). Land tenure 

  Following major socio-economic groups were identified in the region: 

 

1. Urban elites: these people have shifted into adjoining cities/towns and engaged in 

various economic enterprises like jobs (Government/ Semi government or private), 

business and may be absentee landowners in the Cholistan region. 

2. Big landlords: they usually live in cities but have large farm houses (hawalies) on their 

landholdings and have political influence in the region. They are considered as 

“progressive farmers” and get numerous benefits like loan subsidies from Government 

with low mark up, subsidized inputs, relief in land revenue for agriculture and forestry. 

3. Small landholders: Majority of the population fall in this category. Their livelihood 

largely depends on grazing sheep, goat and camel rearing as well.  

4. Craftsmen and merchants: Carpenters, blacksmiths, cobblers, potters, weavers, tailors 

and woodcutters are the traditional craftsmen of the Cholistan. 

5.  Landless farmers/tenants: these people are either tenants of big landlords or earn their 

livelihoods as labourers. Some are involved in trading of livestock.  



39 
 

6.  Afghan Refugees: these people belong to Pathan community, migrated from 

Afganistan and have settled in this area. They earn their livelihood by constructing mud 

walls, selling fuelwood, vending, coal making kilns, etc.  

7. Indigenous nomads: Nomads are the major component of the Cholistan population and 

considered at lower stages on economic ladder. They have herds of various livestock 

with varying size from a few animals in mixed herd of Sheep, Goats, Cattle and 

Donkey/Camels (to transport their household belongings) to a large herd. They have 

mostly two income sources i.e. Animal and “Khar” production (Soharwardi et al., 

2012).  

 

3.3. Field Work 

 

3.3.1. Field Visit  

 Frequent field visits were made during the year 2010 to 2012 in the study area to 

collect the data from the respondents by using well designed questionnaires.  

 

3.3.2. Collection of Ethnobotanical Information and Socioeconomic Survey. 

Following tools was employed for collecting information (Martin, 1995; 

Alexiades, 1996; Cunningham, 2001). 

 

(a) Household Survey  

Household survey was conducted in rural areas of tehsil Yazman for collecting 

socioeconomic and ethnobotanical information from 320 households.  

 

(b) Market Survey 

The roadside markets of rural areas (where medicinal plants and plant products 

like vegetables, fruits are sold) are important sources of information. Direct observations, 

surveys and interviews of medicinal plant traders and consumers were used for obtaining 

baseline data about socio-economic conditions of the people and cultural aspects of wild 

plants and their byproducts for preparing Questionnaires.  
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Researcher conducting household survey 
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(c) Key informant interviews  

In-depth key informant interview is one of the most important tools for qualitative 

data collection. Practitioner hakims, local medicine traders (pansar stores usually run by 

Hakims; traditional herb healers) medicinal plant experts and Herbal medicine 

manufacturers (key informants) were interviewed  mainly  concerning  their knowledge  

on  food, fodder, medicine  from  the  plants  and  their  parts,  local  names, 

miscellaneous uses etc. A well-structured questionnaire (Annex-2) was prepared in 

English but transferred into local languages (Urdu, Saraiki and Punjabi) to collect 

information regarding the use of medicinal shrubs. 

 

Table iii: - Selected key informants  

Types of respondents F. 

Medicinal plant experts 04 

Practitioner Hakims 02 

Pansaries/Hakims 05 

Herbal medicinal manufacturers 03 

Total 14 

 

3.3.3. Plant Sampling  

 Different plant parts (roots, stem bark, leaves and fruits) of Medicinal shrubs used 

for medicinal purposes (as indicated by respondents) were sampled from study area. 

These sampled plant material was dried under shade, grinded and preserved/stored in 

plastic bags for laboratory analysis.  

 

3.3.4. Herbarium Identification  

The sampled plant specimens were also identified with the help of the Experts in 

District Forest Officer, Local Cholistan experts, Relevant available literature (Flora of 

Pakistan) and other available standard literature ( Shafi et al., 2001).  
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Researcher conducting interviews from Medicinal Plant Experts/Hakims 
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Medicinal herbs at Pansar store for sale 

 
 

 
Medicinal plant sample collection in progress 
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3.4. Laboratory work 

 

3.4.1. Chemical Analysis  

 The dried and grinded material of selected medicinal shrubs was analyzed by 

using standard techniques and repeated thrice in different laboratories of University of 

Agriculture, Faisalabad. Dry matter (DM), crude protein (CP), crude fiber (CF), ether 

extract fat (EEF), total ash and total carbohydrates in form of nitrogen free extract (NFE) 

contents were determined by following the procedures of AOAC. (1995).  

 

3.4.1.1. Dry Matter (DM) 

The fresh samples were weighed and then dry under shade and put into the oven at 

70 ± 2 °C for 72 hours. After cooling in the desiccator at room temperature, the samples 

were weighed for final weight recording. The DM content was calculated by difference in 

weights after and before drying and percentage DM contents by using the following 

formula; 

 

DM= W2 / W1 x 100 

Where, 

W1 = the mass (g) of the sample before drying 

W2 = the mass (g) of the sample after drying 

 

3.4.1.2. Crude Protein (CP) 

Kjeldahl’s method was used to determine the crude protein. The powdered sample 

was digested with H2SO4 (concentrated) and a mixture of K2SO4 and HgSO4 (9:1) were 

used as catalyst. Distilled water was used to dilute the digested sample. An aliquot part of 

this diluted sample was alkalified with 40 per cent NaOH solution. The ammonia thus 

liberated was distilled in 10 mL N/20 HCl with counted drops of methyl red as an 

indicator. Excess acid was calculated by titration with standard N/20 NaOH solution. The 

released amount of N/20 NH3 was measured by difference. Nitrogen content was 

computed by multiplying N/20 NH3 with 0.0007 and crude protein was figured out as N x 

6.25. 
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Samples ready for laboratory analysis 

 
 
 

 

 
Researcher conducting chemical analysis in laboratory 
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3.4.1.3. Crude Fibre (CF) 

One gram of moisture free and fat free sample was heated at about 80oC 

(simmering temperature) with 1.25 percent 200 mL H2So4 solution for 30 minutes. Hot 

water is frequently added in the boiling medium for keeping the volume constant. Boiling 

was stopped with the addition of 500 mL cold water. The contents were immediately 

filtered under vacuum. The residue was washed by 100mL hot water for five times and 

digested with 200 mL 1.25 percent NaOH solution for half an hour just like acid 

digestion. The sample was filtered again and again to neutralize it. Then the residue was 

washed with acetone and moved to crucible. After drying in an oven, crucibles were 

weighed and placed in the muffle furnace at 650oC for ignition. After cooling the 

crucibles ash weight was recorded. Crude fibre was figured out by using the following 

formula: 

Crude Fibre (%) = a – b / w x 100 

Where, 

a = dry weight after digestion 

b = weight of ash 

w = weight of the sample 

 

3.4.1.4. Ether Extractable Fat (EEF) 

Two gram of dried and grinded sample was taken into asbestos thimble. The 

thimble mouth was closed with cotton (fat free absorbent). The thimble was placed in the 

glass jacket of Soxhlet’s apparatus and 150 mL diethyl ether was taken in the receiving 

flask. The apparatus was laid on the heating assembly at maintained temperature of 60°C. 

The extraction process continued for about 8 hours. Then thimble was removed and the 

remaining ether was collected until about 20-30 mL ether with fat retain in the receiving 

flask. The ether in the receiving flask was moved to a beaker. The ether evaporates in the 

open air under hood and the remaining extract was oven dried for thirty minutes at 105oC. 

The beaker was placed in desiccator for cooling and weighed. Percentage of the extract 

was measured by the following formula: 

 

Ether extract fat (%) = wt. of ether extract/wt. of sample x 100 
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3.4.1.5. Total Ash (TA) 

In a new crucible three grams of grinded sample was taken. The crucible was 

heated gradually on hot plates until the inorganic carbon free substance remained. The 

crucible was then placed in the muffle furnace at 650oC until light grey / white / reddish 

ash was obtained. The crucible was cooled by placing in a desiccator and weighed 

immediately. The ash percentage was computed by following formula: 

 

Total ash (%) = a - b / w x 100 

Where, 

a = mass (g) of crucible after ashing. 

b = (g) of dry crucible. 

w = mass (g) of dry sample. 

 

3.4.1.6. Nitrogen Free Extract (NFE) 

The NFE (carbohydrates) was calculated by difference method as illustrated 

below. 

 NFE (%) = 100 - (% CP + % CF + % EE + % ASH) 

 

3.4.1.7. Determination of soluble phosphate 

0.5 g of grinded sample was boiled in 5 ml of distilled water for sixty minutes. 

Then distilled water was added in the filtered extract to make a volume up to 50 mL 

which was used in determining the soluble phosphate. The PO4
3- was determined by 

followings the methods described by Yoshida et al. (1976). 1 mL of the extract was taken 

and mixed with 2 ml of the 2 N HNO3. This mixture was diluted to 8 ml by adding 

distilled water. Further 1 ml of molybdate-vandate reagent was added in it and maintained 

a volume of 10 ml by adding more distilled water. The mixture was vortexed and kept at 

room temperature for 20 minutes. The readings of color intensity were recorded at 420 

nm at spectrophotometer while distilled water was used as blank. 

 

3.4.1.8. Determination of K 

K+ Determinations was made by following the methods described by Yoshida et 

al. (1976).  0.1 g of dried ground sample was taken and heated at 100oC in screw capped 

bottles containing 5 ml of deionized water for about one hour. Then distilled water was 

added to the filtered extract for making the volume upto 50 ml. Determination for K+ was 
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made using flame photometer (Sherwood model, 410 UK). The sample readings were 

compared with standard curve designed for this ion separately. A 1000 ppm stock 

solution of above element was made by dissolving 0.1908 of dried KCl in 1000 ml of 

distilled water. It was further diluted into graded series of 10, 20, 30, 40, and 50 mg/L to 

run on the flame photometer. 

 

3.4.1.9. Total soluble phenolic 

The procedural method of Julkunen-Titto (1986) was followed for determining 

total phenolics. Dry ground sample (0.1 g) was added in 80% acetone solution to make a 

homogenized solution. This homogenized mixture was centrifuged for 10 min at 10,000x 

g and separate the supernatant. An aliquot (100 µl) of the supernatant was taken and 

diluted with 1mL distilled water in 10mL test tube. Then 0.5 ml of Folin–Ciocalteau’s 

phenol reagent was added and shaked vigorously.  Immediately 2.5 ml of 20% Na2CO3 

was added and a volume of 5 mL obtained. After mixing, the absorbance of blue colour 

was measured at 750 nm on spectrophotometer. For calibration curve, tannic acid (as a 

standard) was used.   

 

3.4.1.10 Flavonoid content 

The colorimetric assay method (Zhishen et al., 1999) was used to measure the 

total flavonoids contents. Some minor modifications were also adopted. 1mL of dilute 

sample from the above supernatant was taken in a 10 mL of volumetric flask having 4 mL 

of distilled water. Immediately 0.6 mL of 5% NaNO2 was added followed by 0.5 mL of 

10% AlCl3 after 5 minutes and 2 mL of 1 M NaOH after 1 min. Then 2.4 mL of distilled 

water was added to dilute the mixture in each reaction flask. The absorbance of pink 

coluor solution was recorded at 510 nm on spectrophotometer. The quercetin (in µg/g 

range) was taken as standard for calibration curve. The total flavonoids content of the 

samples was calculated by using the following linear equation based on calibration curve: 

 

 

Y = 0.0205 X. 1494; r = 0.9992  

Where, 

 Y = the absorbance 

 X= the flavonoid content in µg g-1. 
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3.4.1.11. Alkaloids 

Harborne (1973) method was followed for determining the alkaloids in dried plant 

samples. About 0.5 g of fat free samples was taken in 250 mL beaker and mixed in 20 mL 

of 10% acetic acid in ethanol. This beaker was covered and placed for 4 hour at room 

temperature and filtered. This filtrate in a flask was placed on a water bath at 90oC to 

concentrate it one-quarter of its original volume. Concentrated ammonium hydroxide was 

added to the concentrated filtrate until complete precipitates were achieved. Then 

precipitates were allowed to settle and after collection, washed with dilute ammonium 

hydroxide. This was followed by re-filtration. The final remaining residue was oven dried 

and weighed. It was expressed as the quantity of alkaloids. 

 

3.5. Data analysis and interpretation 

 The data collected through questionnaire were entered into MS Excel spread 

sheets. These sheets were analyzed and data managed into tables and descriptive statistics 

by using the SPSS (Nie et al., 1975). Tukey's Test in complete randomized design was 

employed to discuss the nutritive and medicinal parameters. 

 

3.6. Problems and limitations of Data collection 

The Researcher being a local dweller was very much familiar with the culture, 

traditions and ethical values of the study area but during field visits and data collection, 

following problems and limitations were faced. 

 

1. The importance of the study demonds to cover whole Cholistan desert rangeland 

but due to shortage of time and funds it was limited to the district Bahawalpur 

(largest district of Cholistan). 

2. Geographically, the study area is a vast desert having no distinct paths, roads, etc. 

 So, special arrangements have to make. It was expensive also. 

3. Some villagers and medicinal plant experts (Hakim/ pansars) were reluctant in 

 giving  information on plants utilization especially in different ailments and there 

 economic value as livelihood. 

4. Due to religious and cultural aspects, it was not possible to interview women 

 which  are supposed to have good knowledge on medicinal recipes prevalent in 

 everyday life. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 

 This study entitled “Ethnobotanical potential of medicinal shrubs in 

socioeconomic uplift of Cholistan rangeland dwellers” involves various steps like field 

visits of the rangeland, rural settlements, rural/urban markets and Government institutes, 

plant specimen collection, herbarium identification of plants and chemical analysis of 

different parts of selected medicinal shrubs in laboratories. During these visits, well 

prepared questionnaires were completed by individual interviews by getting pertinent 

information. This study was conducted in 2010-2012.   

 Results of this study are arranged and discussed under.  

  

4.1. Household survey / interviews from indigenous people 

 

4.1.1 Socioeconomic status of indigenous peoples 

 A cursory observation of rural areas in developing countries sometimes gives the 

impression that most of the countryside of a particular country is fundamentally the same. 

The pace of life seems slower than in cities, and there seem to be fewer goods and 

services available; in reality, although there may be fewer things available and the tempo 

may be different, it is not always reduced. Often, the very lack of goods and services for 

rural inhabitants make it necessary for them to spend much more time on productive, 

though probably less frantic activities, than urban residents (Richman, 2012).  

 The results presented here are based on the interview responses of the household 

surveys of 320 households in 16 villages of 4 Union councils of Yazman tehsil of 

Bahawalpur district in Cholistan desert rangeland. It is necessary to discuss some 

socioeconomic information of the respondents for deeper understanding of the problems 

of the study area and impact evaluation (Gottret and White, 2001). Table 1 showed the 

demographic characteristics of the Respondents I (indigenous peoples). 

 

4.1.1.1 Demographic characteristics 

 The sampled population was divided into three major classes according to their 

main occupation. About 40.9 % respondents were involved in farming plus 
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graziers/livestock keeping and others as main occupations, 30.6 % were graziers/livestock 

keepers and 28.4 % were associated with farming by main occupation. A large number of 

indigenous people were involved in various entrepreneurs for their livelihood, i.e. 

farming, livestock rearing, marketing of sheep wool, livestock and agricultural product 

trading and shop keeping (40.9%).  

 

Table 4.1:- Demographic characteristics 

S.No. Description F. % 
1 Main occupation (Respondents) 

i. Farming 
 
91 

 
28.4 

ii. Grazier/livestock 
keepers 

98 30.6 

iii. Farming + Livestock 
keeping and others 

131 40.9 

2  Age of respondents (in years) 
 i. Up to 40 

 
56 

 
17.5 

 ii. 41-50 156 48.8 
 iii. Above 50 108 33.8 

3 Family size 
 i. Up to 8 

 
79 

 
24.7 

 ii. 9-10 150 46.9 

 iii. 11-12 64 20.0 
 iv. Above 12 27 8.4 

4 Educational status 
 i. Illiterate 

266 83.1 

 ii. Literate 54 16.9 
5 Main Income sources (Hosuehold) 

 i. Labour 
 
9 

 
2.8 

 ii. Agriculture 102 31.9 
 iii. Livestock 178 55.6 
 iv. Remittances 5 1.6 
 v. Business 16 5.0 
 vi. Jobs 10 3.1 

 

The sampled respondents were divided into three age classes i.e., up to 40, 41 to 

50 and above 50. Data revealed that17.5% of the respondents were up to 40 years of age 

while 48.8 % were of 41 to 50 years of age. Above 50 were 33.8%. The majority of the 

respondents were above 41year of age. As the head of the household (in absence of the 

head of household, the next senior most member) was interviewed therefore, they were 

mostly aged persons. Selection was made due to the reason that the old persons (male and 

female) are more resourceful and knowledgeable about their culture, traditions and plant 
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use knowledge as folk medicines. Zenebe et al. (2012) noted that older than 40 years 

respondents cited a higher number of medicinal plants. Gidey et al. (2009) also reported a 

significantly higher number of citations of medicinal plants and their uses from the 

informants above 40 years of age group in Ethiopia. Similar findings were also reported 

by Hunde et al. (2006) and Tolassa (2007) while conducting ethnobotanical studies in 

eastern Ethiopia.  

The respondents were divided into four classes (≤ 8, 9-10, 11-12 and ≥ 12) on the 

basis of their family size.  Maximum number of respondents belongs to second class with 

average family members (9-10).  

 

 
Fig 4.1 Education level of respondents in percentage  

 

The field observations revealed that Joint family system is predominated in the 

area with family composition of 1 old person, about 4 adults and 4-5 children. The large 

family size was due to the joint family system which prevails in most of the rural areas in 

Pakistan. Moreover, the social set up of the area of getting early marriages is also a cause 

of large family size. Similarly, Soharwardi et al. (2012) reported average family size of 

most of household in Cholistan Rangeland in between 6-10 individuals and correlate it with 

expenditures of the household. According to Shaheen et al. (2012) high family size (mean 

9.1), low educational status and low household income results the dependency of the whole 

family on one or two family members. Farooq et al. (2009) recorded  13 persons as average 

family size, composed of 1 old person, about 5-6 adult persons and 6 children and joint 

family living pattern in all three deserts (Cholistan, Thal and Tharparkar).  Results of the 

1% 2% 1% 2%

11%

83%

% Education level
Graduate Higher Secondary Secondary Middle Primary Illiterate
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present study indicated that out of five children per family, about two were in primary 

schools or madrasa (religious education center usually Mosque) and about 0.4 children 

were in middle/high schools. A negligibly small fraction of them were in 

colleges/universities and mostly some members of these families were settled in nearby 

cities. Most of the respondents were illiterate (83.1 %). Only 16.9 % of the respondents 

can read or write. The literate respondents varied from primary to high school education 

in different villages. There were various primary education centers but they were mostly 

without teaching facilities/staff. The literacy level of the study area is quite disappointing 

and only a few respondents (1%) had university degree and they were mostly associated 

with teaching at Government schools (Fig 4.1). 

The local people still focuses on livestock production; they have over the years 

been diversifying their livelihood strategies, which now include crop cultivation, small 

businesses, wage labour and other income-generating activities (including the jobs, wild 

plant saling etc). The range of economic activities captured in the survey can be grouped 

into six categories. Table 4.1 also summarizes the proportion of households involved in 

the various activities for income geneating. People of the area often have to be busy with 

livelihood activities throughout the day and intensively so during some parts of the year. 

Most the visited families have more than one profession or income generating source. 

Livestock and agriculture were the main income sources of the respondents (55.6 % and 

31.9% respectively). Some respondents or their other family members were involved with 

business and jobs as other important income sources (5.0 % and 3.1%). In business, they 

were involved in trading of livestock and their products (wool of sheep, milk etc.), 

agricultural product marketing and sale of different woody shrubs to kilns and in urban 

areas as firewood were also their routine chores. Only a few respondents or their other 

family members were employed in business and Govt. or private jobs as livelihood 

sources while others were associated with livestock and agriculture. Some respondents or 

their other family members were employees of the Government, semi government and 

private institutes. But these employees were in little fraction. While labour (2.8%) and 

remittances (1.6%) were the other main income sources of the respondents (Table 4.1). 

Soharwardi et al. (2011) also reported major income sources of Cholistan rangeland 

dwellers as livestock, agriculture and other sources including jobs in various sectors, like 

teaching in private schools or in government institutes, labor with the farmer or in some 

factories etc. Further, maximum average income was earned annually from livestock, 
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crops and minimum average annual income was generated by house embroidery and 

worked in local small cottage industries. 

 

4.1.1.2 Monthly income of the household (from all sources) 

Table 4.2 indicates the income from all economical activities which is represented 

as monthly income of the household. Households with livestock and agriculture 

profession earned maximum income. Maximum responded households (33.1%) had their 

monthly income from Rs.10000 to 15000 followed by 28.4 % with monthly income 

between Rs. 5000 to 10000.  Soharwardi et al. (2012) reported that seventy one percent 

nomads with livestock and cultivated lands of Cholistan has  their annual income from  

both which ranged between Rs. 1,00,100/- to 2,00,000/- and crop production is the second 

major income source of  nomadic pastoralist after land allotment by government. Further, 

Soharwardi et al. (2011) reported that individual average annual income from livestock is 

ranged from Rs.1000/- to Rs.8, 88,000/- and from agriculture ranged from Rs.200/- to 

Rs.6, 85,000/-. 

 

Table 4.2:- Distribution of the households according to their monthly income (from 

 all sources) 

Monthly income (Rs.) F. % 
Up to 5000 37 11.6 
5001-10000 91 28.4 
10001-15000 106 33.1 
15001-20000 34 10.6 
Above 20000 52 16.3 
Total 320 100.0 

 

 

4.1.1.3 Type of residence 

Present research was conducted in the permanent settlements and governmental 

notified villages. Therefore, all the respondents have permanent homesteads in the area. 

Houses were divided into three classes (Pucca, semi pucca, kacha) on the basis of their 

construction material. The pucca houses were made up of bricks, iron and wood, semi 

pucca houses with mix material bricks, clay, wood or iron while katcha house were totally 

constructed with clay and their roofs made off with the branches of trees and shrubs. It 
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was revealed that only 6.3 % respondents had pacca houses, 50.3% semi pucca and 43.4 

% kacha houses.  

 

Table 4.3:- Type of Residence 

S.No. Description F. % 
1 Character of homestead 

i. Permanent 
 
320 

 
100 

ii. Temporary 0 0 
2 Type of house 

i. Pucca 
 
20 

 
6.3 

ii. Semi-Pucca 161 50.3 
iii. Kacha 139 43.4 

3 Living duration 
i. By Birth 

 
262 

 
81.9 

ii. 20-30 yrs. 37 11.6 
iii. 10-20 yrs. 21 6.6 

4 Reason of living 
i. Native of the area

308 96.2 

      ii.           Farming 8 2.5 
 iv. Livestock grazing 4 1.3 

 

A major portion of the inhabitants i.e., 262 (81.9 %) of the respondents were 

living in the study area by birth. Other respondent families were shifted in the study area 

during last 10 to 30 years (20-30 yrs. = 11.6 % and 10-20 yrs. = 6.6%). Almost all the 

respondents (96.2%) were the natives of the targeted villages. Other reasons of residing in 

the area were farming (2.5 %) and livestock grazing (1.3%). Most of the respondents 

were also adopted to live in the Cholistan desert because of their attachment with the 

family traditions and living style.  

 

4.1.1.4a Household Assets 

 The sampled households had their household assets according to their needs. Table 4.4 

revealed the percentage of different household items. The most common household item was 

mobile phone that was possessed by 73.8% of the households. Other prominent household items 

were motorcycles (56.3%), Radio (52.5%), Tape recorder (31.3%), tractor (28.4%), thresher (22.5 

%) and Tube well (22.5 %). Electricity facility is available only in a few villages. Therefore, 

majority of the people lacked electricity driven items. 
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Table 4.4: Household Assets  

Household items Yes No 
F. % F. % 

Fan 64 20.0 256 80.0 
Bicycle 39 12.2 281 87.8 
Radio / Transistor 168 52.5 152 47.5 
Tape Recorder 100 31.3 220 68.8 
Television B/W 16 5.0 304 95.0 
Television – Color 44 13.8 276 86.3 
Refrigerator 8 2.5 312 97.5 
Telephone 0 0.0 320 100.0 
Mobile Phone 236 73.8 84 26.3 
Washing Machine 4 1.3 316 98.8 
M. Cycle/Scooter 180 56.3 140 43.8 
Car/Jeep/Van 16 5.0 304 95.0 
Donkey cart 49 15.3 271 84.7 
Bullock cart 9 2.8 311 97.2 
Tractor 91 28.4 229 71.6 
Thresher 72 22.5 248 77.5 
Tube well 72 22.5 248 77.5 
Any other (camel cart, 
donkey cart, plow, tractor 
trolley 

61 19.1 259 80.9 

 

Mobile phone is the most popular communication source in these days. 

Motorcycles were used for long travelling by most of the people but landlords/large 

farmers also had van and jeeps. Tractors trollies, camel, donkeys were also used for 

locomotion. Tractors and other agricultural equipments were the assets of respondents 

with farming occupation.  They are mostly considered as poor on income basis but their 

household (assets) wealth does not match with their poor lifestyle. Chaudhry (2003) 

reported similar findings that certain households in Cholistan can be poor in terms of 

income but rich in the sense when considered on basis of their household property. 

 

4.1.1.4b Household livestock heads 

 Table 4.5 shows the means of livestock owned by the sampled people. It was 

observed that most of the respondents had a single livestock herd like cow herd, sheep 

herd or goat herd alongwith camel and/or donkey for carrying luggage. But in some 

villages, mixed herds of sheep and goat were also observed. A few cows (minimum 3 

animals) with a large herd of sheep were also noted in the study area. Some Baloch tribes 

had camel herds with a maximum number of 40 animals. Similarly, some households had 
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camels and or donkeys (minimum 1 animal) for carrying luggage with their main herd of 

either sheep or cow. Most common livestock were cow and sheep (Fig 4.2). These studies 

are partly in line with the findings of Soharwardi et al. (2011) who recorded maximum 

numbers of sheep (500) and goats and minimum (40) camels in permanent settlements of 

Cholistan rangelands.  According to Ahmad (2005) average herd size was small in 

pastoral community of Cholistan with a total of 106 animal units, mainly of sheep (46%), 

cattle (34%) and goats (20%). The herd sizes varied, but mostly the composition of herd 

consisted of cattle, sheep, goat and camels (Mahmood, et al., 1987; Khan, et al., 1993; 

Ahmad, 2002; Khan, 2009).  Donkeys and camels were used for baggage transportation 

but in some Baloch families, camels are as important as other livestock for getting milk 

and wool (Iqbal, et al., 2000; Farooq et al., 2009).  

 

Table 4.5:- Household livestock heads owned by the respondents 

Description N Households 
with 

livestock 

Households 
without 
livestock 

Minimum Maximum Mean ± SD* 

Cow 320 219 101 3 75 33.49±24.04 
Sheep 320 210 110 10 70 29.38±16.64 
Goat 320 78 242 4 25 15.28±5.62 
Camel 320 98 202 1 40 3.56±8.05 
Donkey 320 62 258 1 3 1.45±0.67 

*SD standard deviation 

Note: Some respondents have more than one type of livestock in shape of mixed herd. 

 

 

 
Fig. 4.2 Means of Household livestock heads 
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4.1.1.5 Household Expenditures (% total expenditure) 

 The largest household share of annual incomes (five year estimate) was spent on 

food items (mean 47.23 %) followed by transportation (298 respondents spent about 10% 

to 25%), toilet items (258 respondents spent about 2% to 15%), telephone (257 

respondents spent about 2% to 15%), cigarette or tobacco (188 respondents spent about 

2% to 10%), health (186 respondents spent about 2% to 10%), children education (140 

respondents spent about 10% to 20%), electricity charges (49 respondents spent about 3% 

to 15%)miscellaneous (47 respondents spent about 2% to 7%), entertainment (42 

respondents spent about 2% to 20%), Fuel/ household energy (20 respondents spent about 

3% to 10%)  and in house rent (11 respondents spent about 10% to 15%). Only 11 

respondents got house on rent because they were Govt. employees in the area. About 20 

respondents mainly big landlords spent their income on kerosene oil/ LPG as fuel. It 

showed that majority of the people’s household fuel depend on wild shrubs and 

agricultural crops wastes/residues for cooking. The electricity expenses were also paid by 

few families because electricity was available only in a few villages of the study area. 

There was also an increasing trend of spending money on children’s education. In 

entertainment, the expenditures on marriage ceremonies and shrine mela (folk tradition) 

were included (Table 4.6).  

Panta (2009) also described similar trend of expenditure in Nepal. According to 

him, about 53% is spent on food and 13% on education of children as in Nepal people are 

well aware of the importance of education that the largest share of annual households’ 

income of forest dwellers in Nepal was consumed on food consumption (about 53%) then 

on education 13%, followed by agriculture (about 5%), religious rituals (8%), health (6%) 

and clothing (5%).  Only 3.2 % and 2.6% was spent on transportation and energy. 
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Table 4.6:-  Detail of Expenditures (% of total) on different necessities of household 

S. No. % of total expenditure F.  Mean SD 

1 Food Items 
i. 40-50 

 
108 

47.23 7.40 

ii. 51-60 141 
iii. 61-70 71 

2 Children education 
i. 0 

 
180 

6.11 12.06 

ii. Up to 10 114 
iii. 11-20 9 
iv. Above 20 17 

3 Health 
i. 0 

 
134 

3.39 3.24 

ii. 2 3 
iii. 5 148 
iv. 6 3 
v. 10 32 

4 Household Fuel 
i. 0 

 
300 

0.34 1.42 

ii. 3 4 
iii. 5 11 
iv. 6 2 
v. 10 3 

5 Electricity charges 
i. 0 

 
271 

1.63 4.00 

ii. 3 2 
iii. 5 2 
iv. 8 3 
v. 10 30 
vi. 15 12 

6 House rent 
i. 0 

 
309 

0.42 2.29 

ii. 10 6 
iii. 15 5 

7 Transport 
i. 0 

 
22 

15.98 5.80 

ii. 10 38 
iii. 15 112 
iv. 20 129 
v. 25 19 

8 Entertainment 
i. 0 

 
278 

1.33 4.19 

ii. 2 10 
iii. 5 8 
iv. 10 10 
v. 15 14 

9 Telephone/cable 
i. 0 

63 7.64 4.57 

ii. 5 48 
iii. 7 10 
iv. 10 170 
v. 15 29 

10 Toilet articles 
i. 0 

 
62 

4.27 2.79 

ii. 2-5 223 
iii. 6-10 29 
iv. 11-15 6 

11 Cigarette etc. 
i. 0 

 
132 

3.12 3.13 

ii. 2-5 157 
iii. 6-10 31 

12 Miscellaneous 
i. 0 

 
273 

1.10 3.05 

ii. 2-5 26 
iii. 6 and above 21 
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4.1.2 Intensity of medicinal shrub grazing / browsing in the study area 

 Rangelands produce forage for more than one type of animals like cattle, sheep, 

goats and wildlife. Range forage composition and availability varies with the season. 

Grazing and browsing behavior of livestock depends on availability, accessibility and 

palatability of the vegetation present. Preference varies with the type of animal, age of the 

animal, topography of the area, water availability etc. Management practices for 

controlling grazing pressure and mixing animal species influence diet selection, 

vegetation changes and animal foraging. When range forage availability is low, as during 

drought (a common phenomenon in Cholistan desert rangeland), there are some 

exceptions, more similarities in the diet of various range livestock species (Holecheck et 

al., 2011). 

 

4.1.2.1. Season and Reasons 

Less palatable shrubs are mostly grazed/ browsed when other palatable species are 

not available due to location or season. Table 4.7 reveals the time schedule when the 

shrubs were browsed and or grazed by the livestock. There were mix responses from the 

local dwellers about the seasonal availability of the shrubs for browsing. According to the 

respondents C. procera and C. polygonoides remained available for browsing throughout 

the year (100.0% and 74.7%) but some respondents (19.4%) think that C. polygonoides 

was browsed by livestock only in summer and spring season.  H. recurvum was also 

available for browsing throughout the year (81.3%) and during winter, autumn and spring 

season (12.6%). Similarly, C. decidua was also browsed by the livestock (84.7%), during 

winter, autumn and spring (11.3%). For Z. nummularia, the 40.6% respondents agreed 

that it was available for browsing throughout the year and some respondents said that it 

was available only during winter and spring season. There was heavy grazing of H. 

salicornicum (86.6%) and A. javanica (92.2%) throughout the year. 

C. procera was only browsed when no other palatable plant were available (85%). 

It was considered as poisonous plant in the study area. Only 15 % respondents said it was 

browsed by goat due to its palatability. Similarly, A. javanica was also browsed mainly at 

the time when other palatable plant species were not available (64.4%) but 35.6% 

responded in favour of its palatability for the livestock (Fig 4.6). Z. nummularia and H. 

salicornicum were the most palatable shrubs (100%) followed by C. polygonoides 

(98.8%), C. decidua (98.8%) and H. recurvum (70%). (Table 4.8) 
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Table 4.7:- Medical shrub’s browsing/grazing season 

Medical shrubs F. % 
C. procera   
All around year 320 100.0 
C. polygonoides   
All around year 239 74.7 
Summer &Winter 8 2.5 
Summer &Spring 62 19.4 
Summer, Autumn & Spring 11 3.4 
H. recurvum   
All around year 260 81.3 
Summer & Autumn 20 6.3 
Winter, Autumn & Spring 40 12.6 
C. decidua   
All around year 271 84.7 
Winter & Spring 13 4.1 
Winter, Autumn & Spring 36 11.3 
Z. nummularia   
All around year 130 40.6 
Winter & Spring 130 40.6 
Winter, Autumn & Spring 30 9.4 
Winter 30 9.4 
H. salicornicum   
All around year 277 86.6 
Winter & Autumn 13 4.0 
Winter  10 3.1 
Summer & Spring 20 6.3 
A.javanica   
All around year 295 92.2 
Winter, Autumn & Spring 25 7.8 
  

 

Table 4.8:- Reasons of browsing 

Shrubs Reasons 
Only species available More Palatable 

F. % F. % 
C. procera 272 85.0 48 15.0 
C. polygonoides 4 1.3 316 98.8 
H. recurvum 96 30.0 224 70.0 
C. decidua 4 1.3 316 98.8 
Z. nummularia - - 320 100.0 
H. salicornicum - - 320 100.0 
A. javanica 206 64.4 114 35.6 
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4.1.3 Distribution of medicinal shrubs 

 The flora of Cholistan rangeland is specific and scattered in an uneven manner in 

the whole range area in different places. Table 4.9 depicts the respondent’s opinion about 

the distribution of selected medicinal shrubs in the area. According to the 99.4% 

respondents, C. procera was abundant in the whole area followed by C. decidua (90.9%), 

C. polygonoides (75.3%) and H. salicornicum (75.0%). C. polygonoides with its 

extensive root system was found on sand dunes (24.7%) as a stabilizer. H. recurvum was 

found in Dahars (63.8%) as well as in range whole area (36.2%). It was followed by H. 

salicornicum (25.0% responded for its presence in dahars). A. javanica and C. 

polygonoides were also found on sand dunes (30.9% and 24.7%). Z. nummularia has mix 

responses on its distribution in the area. Most of the respondents opined that this shrub 

had minimum density which was bounded near the villages and residential areas (43.4%) 

and ponds (20.0%). According to 33.1% respondents, this shrub has wide distribution in 

the whole area. According to the previous studies, in compact saline dahars with no sand 

cover H. recurvum and H. salicornicum were dominant plant species and C. decidua was 

specific to the dahars with some sand crust. Similarly, the sandy tracts were dominated by 

C. polygonoides and A. javanica (Rao et al., 1989; Chaudhry, 1992; Arshad et al., 1994; 

Arshad and Akbar, 2002). Among the seven recorded species in the area C. procera was 

the most dominant, followed by C. decidua, C. polygonoides, H. salicornicum and A. 

javanica. Arshad et al. (2008) also reported that A. javanica, H. salicornicum, C. procera 

were commonly found followed by C. polygonoides and C. decidua.  

 

Table 4.9:- Medicinal shrubs distribution in the study area 

Medical shrubs N Whole Area 
(Abundant) 

Minimum 
&Near 
village 

Minimum 
&Near ponds 

Dahars Sand 
dunes 

F. % F. % F. % F. % F. % 
C. procera 320 318 99.4 - - - - - - 2 0.6 
C. polygonoides 320 241 75.3 - - - - - - 79 24.7 
H. recurvum 320 116 36.2 - - - - 204 63.8 - - 
C. decidua 320 291 90.9 - - - - 18 5.6 11 3.4 
Z. nummularia 320 106 33.1 139 43.4 64 20 4 1.3 7 2.2 
H. salicornicum 320 240 75.0 - - - - 80 25.0 - - 
A. javanica 320 221 69.1 - - - - - - 99 30.9 
 

These results are in conformity with the findings of Hameed et al. (2011) who 

described that the vegetation cover on the sand dunes was represented by a few grasses 
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like Cenchrus ciliaris, Panicum turgidum and Lasiurus scindicus, along with perennial 

shrubs Calligonum polygonoides, Leptadenia pyrotechnica and Aerva javanica.The 

interdunal flats were dominated by grasses and tall shrubs like C. polygonoides and C. 

decidua. A. javanica was also among the dominant shrubs on sand dunes in Cholistan 

(Hameed et al., 2011).  

 

4.1.4 Ethnobotanical uses 

  

4.1.4.1. Common uses 

 Wild plants have multipurpose utilization as food, shelter, firewood, medicine, 

fodder, clothing, hunting and use in religious ceremonies. Many plants have special 

importances, e.g. they are promising source of various active constituents for 

pharmaceutical industry. Table 4.10 represents different uses of the selected medicinal 

shrubs in the area. The common uses were divided into five categories i.e., medicinal 

fodder, firewood, food and miscellaneous. Under miscellaneous uses, small wood for 

making agricultural tools (especially of Z. nummularia and C. decidua species), 

construction material (as A. javanica is being used to make gopa), washing cloth (burned 

H. recurvum and H. salicornicum plants) and religious rituals (Z. nummularia leaves for 

human dead body bath) were included. Three major uses of shrubs were medicinal, 

fodder and firewood. C. procera has most prominent medicinal uses (100.0%) followed 

by Z. nummularia (84.7%) and C. decidua (67.5%) while Z. nummularia (96.3%), C. 

decidua (97.5%) and C. polygonoides (61.9%) were most promising as food. Flowers of 

C. polygonoides (61.9%) were famous as “phagosi” and cooked as vegetable (Table 

4.10).  

 

Table 4.10:- Common uses of selected medicinal shrubs in the study area 

Common uses C.  
Procera 

C. 
polygonoides 

H. 
recurvum 

C.  
decidua 

Z. 
nummularia 

H. 
salicornicum 

A.  
javanica 

F. % F. % F. % F. % F. % F. % F. % 
Medicinal 320 100.0 33 10.3 59 18.4 216 67.5 271 84.7 58 18.1 20 6.3 
Fodder 285 89.1 320 100.0 312 97.5 312 97.5 312 97.5 315 98.4 295 92.2 
Firewood 316 98.8 320 100.0 300 93.8 312 97.5 312 97.5 315 98.4 320 100.0 
Food 0 0.0 198 61.9 0 0.0 312 97.5 308 96.3 0 0.0 0 0.0
Miscellaneous* 0 0.0 0 0.0 75 23.4 8 2.5 8 2.5 17 5.3 33 10.3 

Note: One plant has more than one usage.  
* making agricultural tools (Z. nummularia), construction material (C. decidua & A. javanica), 
 washing cloth (H. recurvum & H. salicornicum) and ritual beliefs (Z. nummularia) etc. 
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Unripe fruits of C. decidua were used in pickle making and ripen as tasty fruits. 

Similarly, ripen fruits of Z. nummularia were eaten as food. Ash of burnt H. recurvum 

(23.4%) and H. salicornicum (5.3%) were used for washing of cloth. Wood of C. decidua 

and Z. nummularia (2.5% each) was used for making agricultural tools. Whole dried A. 

javanica plant was used for making of thatched huts locally called as gopa (10.3%). 

In India the use of Z. nummularia wood as timber in making of tool handles, 

bedstead legs, bent wood chairs, roofing beams, fence posts, walking sticks, furniture, 

doors, windows and as a good quality fuel and charcoal has been reported by Pandey et 

al. (2010). Hussain and Khaliq (1996) reported that mountain dwellers of Pakistan use 

plants in various ways as food, fodder, medicines, firewood, timber wood etc.  People of 

the area are very familiar with the vegetation and depend on it in their daily life. They 

harvest the plant for fuel wood, food, fodder, timber, medicinal uses and many other 

purposes (Ahmad et al., 2010). Carbonate of soda obtained by burning H. recurvum and 

H. salicornicum plants were used for washing of cloths, in glass and soap industries 

(Khan and Qaiser, 2006; Iqbal et al., 2011). In India, their ash is used by washer men as a 

soap substitute (Bhandari, 1990; Singh et al., 2005). Z. nummularia has edible fruits; 

leaves grazed and fed to livestock, branches for fencing, wood for furniture, construction, 

as fuel, and as folk medicine (Shankar, 1988; Paroda and Bhagmal, 1989; Pandey et al., 

2010). In Rajasthan (India), the ripe fruits of Z. nummularia were used for worship in 

various religious ceremonies of the Hindus (Purohit and Wajid, 1981). 

 

4.1.4.2. Share of medicinal shrubs in pastoral life 

The major role of the shrubs in the area was household subsistence as locals used 

these shrubs as fuelwood and household remedies on daily basis (Table 4.11). There were 

responses that these shrubs were used for cash income purposes. Some dwellers sold 

these shrubs as firewood for household fuel consumption in semi urban areas and in brick 

kilns. Mature fruits of Z. nummularia were harvested/ collected by women and children 

and sold in the markets of urban and rural areas to generate income (15.3%) (Table 4.11). 

Pandey et al. (2010) during their studies in Rajhasthan, India, reported that the sale of 

fruits provides an additional income to local people.  
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Table 4.11:- %age share of medicinal shrubs in pastoral life 

Medicinal 
Shrubs 

Used for 
subsistence  

Used for income 
purpose 

Both (used for subsistence 
and for income purpose)  

F. % F. % F. % 
C. procera 307 95.9 - - 13 4.1 
C. polygonoides 310 96.9 - - 10 3.1 
H. recurvum 292 91.2 15 4.7 13 4.1 
C. decidua 307 95.9 - - 13 4.1 
Z. nummularia 251 78.4 49 15.3 20 6.25 
H. salicornicum 307 95.9 - - 13 4.1 
A. javanica 313 97.8 - - 7 2.2 
 

Ash of H. recurvum was also a saleable item (4.7%). Haq et al. (2011) reported 

that plant resources not only fulfill various utilitarian needs of people but also generate 

income. For those species deemed useful, it would be another great task to find out how 

important these are to the local inhabitants’ livelihoods, both in terms of income earned 

from commercially valuable species, and for the benefits they get from the subsistence 

goods that provide some of their needs for food, medicine, and fuel. 

 

4.1.4.3. Medicinal uses 

Almost all local dwellers were used wild shrubs against about 30 diseases (Table 

4.12). C. procera was used against maximum number of diseases (18 diseases) followed 

by Z. nummularia (14 diseases) and C. decidua (13 diseases). The diseases cured by C. 

procera were, wounds (75.9%), swellings (21.3%), jaundice (17.2%), veterinary medicine 

(13.8%), mosquito repellents (11.6%), asthma (11.3%), malaria (10.6%), cough (9.7%), 

scorpion stings (9.7%), lice treatment (8.8%),  snakebite (7.1%), pneumonia (5.0%), pains 

(5.0%), as blister on boils (4.7%), diarrhea in cattle (0.9%), sunstroke (0.9%), toothache 

(0.9%) and scabies (0.9%). C. polygonoides was used due to its cooling effect (28.4%), as 

health tonic (7.5%) and in malaria cure (1.3%). Intestinal pains (16.3%) and diarrhea in 

cattle (2.5%) were cured by H. recurvum and also used as veterinary medicine (3.4%). 

Different parts of C. decidua were used for treating cough (26.6%), pains (23.8%), joint 

pains (10.9%), jaundice (5.9%), intestinal pain (3.8%), anemia (3.8%), asthma (3.1%) and 

swellings (2.5%) as blister on boils (1.3%) and in toothache (1.3%). It was also used as 

appetizer (43.1%), pickle (20.9%) and health tonic (9.7%).  
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Table 4.12:- Claimed medicinal uses of the selected medicinal shrubs 

Ailments C. procera C. 
polygonoides 

H. 
recurvum 

C. decidua Z. 
nummularia 

H. 
salicornicum 

A. 
javanica 

F. % F. % F. % F. % F. % F. % F. % 
Wound  243 75.9 0 0.0 0 0.0 0 0.0 4 1.3 0 0.0 0 0.0 

Snakebite  234 73.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Scabies  3 0.9 0 0.0 0 0.0 0 0.0 117 36.6 0 0.0 0 0.0 

Cough  31 9.7 0 0.0 0 0.0 85 26.6 132 41.3 0 0.0 0 0.0 

Asthma 36 11.3 0 0.0 0 0.0 10 3.1 0 0.0 0 0.0 0 0.0 

Pains 16 5.0 0 0.0 0 0.0 76 23.8 0 0.0 0 0.0 0 0.0 

Sore throat  0 0.0 0 0.0 0 0.0 0 0.0 80 25.0 0 0.0 0 0.0 

Hair tonic 0 0.0 0 0.0 0 0.0 0 0.0 120 37.5 0 0.0 0 0.0 

Health tonic 0 0.0 24 7.5 0 0.0 31 9.7 69 21.6 0 0.0 0 0.0 

Appetizer 0 0.0 0 0.0 0 0.0 138 43.1 0 0.0 0 0.0 0 0.0 

Jaundice 55 17.2 0 0.0 0 0.0 19 5.9 0 0.0 0 0.0 0 0.0 

Joint  pain 0 0.0 0 0.0 0 0.0 35 10.9 0 0.0 0 0.0 0 0.0 

Pickle  0 0.0 0 0.0 0 0.0 67 20.9 0 0.0 0 0.0 0 0.0 

Swellings  68 21.3 0 0.0 0 0.0 8 2.5 0 0.0 0 0.0 0 0.0 

Cooling 
Effect 

0 0.0 91 28.4 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Mosquito 
Repellent 

37 11.6 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Veterinary 
medicine 

44 13.8 0 0.0 11 3.4 0 0.0 1 0.3 0 0.0 8 2.5 

Skin 
diseases 

0 0.0 0 0.0 0 0.0 0 0.0 66 20.6 0 0.0 0 0.0 

Anemia 0 0.0 0 0.0 0 0.0 12 3.8 22 6.9 0 0.0 0 0.0 

Fever 0 0.0 0 0.0 0 0.0 0 0.0 99 30.9 0 0.0 0 0.0 

Intestinal  
pain 

0 0.0 0 0.0 52 16.3 12 3.8 4 1.3 53 16.6 4 1.3 

Boils 15 4.7 0 0.0 0 0.0 4 1.3 3 0.9 0 0.0 0 0.0 

Diarrhea in 
cattle 

3 0.9 0 0.0 8 2.5 0 0.0 0 0.0 9 2.8 22 6.9 

Sunstroke 3 0.9 0 0.0 0 0.0 0 0.0 0 0.0 1 0.3 0 0.0 

Malaria  34 10.6 4 1.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Pneumonia  16 5.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Toothache  3 0.9 0 0.0 0 0.0 4 1.3 19 5.9 7 2.2 0 0.0 

Lice  
treatment 

28 8.8 0 0.0 0 0.0 0 0.0 11 3.4 0 0.0 0 0.0 

Scorpion 
stings 

31 9.7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Bleeding   
gums 

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 0.9 0 0.0 

  

Z. nummularia was used as remedy in cough (41.3%), as hair tonic (37.5%), 

scabies (36.6%), fever (30.9%), sore throat (25.0%), health tonic (21.6%), skin diseases 

(20.6%), in anemia (6.9%), toothache (5.9%), lice treatment (3.4%), intestinal pains 

(1.3%), wounds (1.3%), boils (0.9%) and as veterinary medicine (0.3%). H. salicornicum 

was medicinally used in intestinal pains (16.6%), diarrhea in cattle (2.8%), toothache 
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(2.2%), bleeding gums (0.9%) and sunstroke (0.3%). A. javanica have its medicinal uses 

in treating diarrhea in cattle (6.9%), intestinal pain (1.3%) and as veterinary medicine 

(2.5%). 

The local people reported that one disease can be cured by using more than on 

shrub as in the case of cough, C. decidua, C. procera and Z. nummularia were reported to 

be used. According to Shafi et al. (2001) and Hameed et al. (2011), A. javanica, C. 

decidua, C. procera, and H. recurvum alongwith various other plants are frequently being 

used by the local inhabitants in Cholistan rangeland to cure chronic and acute diseases.  

Some other studies on medicinal uses of A. javanica and H. salicornicum were carried out 

by Qureshi et al. (2010) and Ahmad and Eram (2011). C. procera and C. decidua are 

effective in diarrhea, dysentery and also as an appetizer (Khan, 2009; Akhtar and Begum, 

2009). In Ayurveda, C. procera are used in cutaneous diseases, intestinal worms, 

bronchitis, cough, asthma, swellings, inflammations, wounds, boils and pneumonia 

(Aftab and Rizvi, 1990; Csurhes et al., 1998; Ahmad et al., 2004; Hassan et al., 2006; 

Meena et al., 2010). The decoction of the aerial parts of C. procera is used for curing 

various diseases like fever, muscular spasm, joint pain and constipation in Saudi Arabian 

traditional medicines (Ahmed et al., 2005). Mudar root (root fiber) is used for curing 

diarrhea, dysentery, snake bite and toothache (Kalita and saikina, 2001). According to 

Kumar and Basu (1994), its latex (milky juice of the C. procera) is used in eczema and as 

mosquito repellant. Leaves are used in rheumatism, as an anti-inflmmatory agent, 

antifungal and antimicrobial (Parrotta, 2001; Abdulmoniem et al., 2012). Use of C. 

procera in lice treatment was first time reported. C. polygonoides in Saudi Arabia is used 

for treating stomach ailments (Liu et al., 2001). Its flower buds are medicinally effective 

against sunstroke (Singh et al., 1996) and are rich in protein; possess digestive properties 

and used for treating cold, cough, asthma, eczema and as tonic (kumar et al., 2009). The 

use of this shrub (C. polygonoides) in malaria was first time reported during our 

interviews with the Cholistan dwellers. In ash form H. recurvum plant was used in 

internal ulcers (Nasir and Ali, 1978; Stewart, 1972). Its ash is dissolved in water and used 

for treating intestine ulcer (Bhandari, 1990).  Use of this shrub (H. recurvum) for treating 

diarrhea in cattle was first time recorded. Previous studies in conformity on medicinal 

uses of C. decidua are; it is used for curing asthma, cough, ulcer, tonic, appetizer, pains 

and anemia in traditional and Unani medicinal systems (Upadhyay et al., 2011b; Kirtikar 

and Basu, 1993; Chopra et al., 1999; Singh et al., 2005; Mishra et al., 2007; Dangi and 

Mishra, 2010; Ravi et al., 2010). Specifically in Ayurveda, dry top shoots with young 
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leaves in powder shape are used as a blister on boils and swellings. Its leaves (C. decidua) 

are chewed to relieve toothache (Mishra et al., 2007). Its (C. decidua) use in jaundice 

treatment was first time recorded. Past studies in conformity with our findings on 

medicinal uses of Z. nummularia are; its bark is used as dental sticks for cleaning teeth 

(Jain et al., 2011). All plant parts (of Z. nummularia) like root bark, stem bark, leaves, 

and fruits are used in folklore medicines for the treatment of different diseases, such as 

liver complaints, immune system stimulant, weakness,  wounds, fever, cough, throat 

infections, skin infections like allergy, eczema , scabies, anemia, (Kirtikar and  Basu, 

1984; Dwivedi et al.,1987; Girach and Aminuddin, 1992; Oudhia, 2003; Dash and Padhy, 

2006; Aziazeh et al., 2006; Ullah et al., 2010; Sharma et al., 2011; Goyal et al., 2011; 

Guatum et al., 2011). Bhandari (1995) also reported medicinal uses of H. salicornicum in 

treating certain livestock ailments.  A. javanica is reported to be used in disorders of 

abdomen and inflammation of internal organs (Zapesochnaya, et al., 1992; Radwan, et 

al., 1999). 

 

4.1.4.4. Plant parts used 

Table 4.13 reveals the plant parts used by the local peoples of the area in different 

diseases. Usually whole plant was used as firewood. All parts of C. procera except root 

and fruit were used medicinally by local dwellers. Flowers (15.3%), leaves (6.6%) and 

fruits (2.8%) were the commonly used parts of C. polygonoides. Flowers and fruit of the 

C. polygonoides were named as phagosi in local language and cooked like vegetable. 

Roots (11.6 %), stem (7.5%), flowers (11.6%), fruits (53.8%) and leaves (12.2%) of C. 

decidua were used in different diseases. Fruits (56.3%) and leaves (39.1%) were the 

mostly used parts of Z. nummularia. In H. salicornicum and A. javanica leaves were the 

used plant parts (11.3% and 3.8 %). Previous studies carried out in Ethiopia revealed that 

leaves followed by roots were the most common medicinally used plant parts (Amenu, 

2007; Hailemariam et al., 2009; Ragunathan and Solomon, 2009). 
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Table 4.13:- Plant parts used in different ailments 

Plant 
parts 

C. 
procera 

C. 
polygonoides

H. 
recurvum

C. 
decidua 

Z. 
nummularia 

H. 
salicornicum

A. 
javanica 

F. % F. % F. % F. % F. % F. % F. % 

Roots 0 0.0 0 0.0 0 0.0 37 11.6 5 1.6 4 1.3 0 0.0
Stem 96 30.0 0 0.0 0 0.0 24 7.5 42 13.1 4 1.3 4 1.3 
Bark 19 5.9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Resin/Latex 42 13.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Flowers 8 2.5 49 15.3 0 0.0 37 11.6 13 4.1 0 0.0 0 0.0 
Fruits 0 0.0 9 2.8 0 0.0 172 53.8 180 56.3 0 0.0 0 0.0
Leaves 256 80.0 21 6.6 16 5.0 39 12.2 125 39.1 36 11.3 12 3.8 
Whole 
Plant* 124 

 
38.8 265 

 
82.8 

 
320 

 
100.0 227 

 
70.9 233 

 
72.8 

 
284 

 
88.8 

 
316 

 
98.8 

 Note: one person responded more than once for part use.   

*Usually whole plant is used as firewood  

 

 Some other work on medicinal plants also showed that roots were the most widely 

used plant parts (Hunde et al., 2006; Lulekal et al., 2008; Mesfin et al., 2009). All plant 

parts like root bark, stem bark, leaves, and fruits of Z. nummularia are used in folklore 

medicines for the treatment of different diseases (Goyal et al., 2011; Guatum et al., 

2011). 

 

4.1.4.5. Mode of consumption 

Local peoples mostly used these shrubs singly. Only H. recurvum (12.5%) and Z. 

nummularia (7.8%) were used in combination with other plants and minerals other than 

their single uses (18.8% & 85.9%). The reason may be that the local dwellers prefer to 

purchase compound formation of these shrubs from the local Hakims. The local people 

are familiar with the beneficial plants and raw drug preparation from them through 

personal experience, long utility and ancestral prescription (Haq et al., 2011).   

 

Table 4.14:- Medicinal shrubs use methods  

Medicinal shrub Used singly In combination (other plants) 
F.  % F.  % 

C. procera 320 100.0 - - 
C. polygonoides 37 11.6 - - 
H. recurvum 60 18.8 40 12.5 
C. decidua 220 68.8 - - 
Z. nummularia 275 85.9 25 7.8 
H. salicornicum 57 17.8 - - 
A. javanica 28 8.8 - - 
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4.1.5 Shrub collection 

 

4.1.5.1. Place and season of collection 

Since all the shrubs were perennials so they can be collected throughout the year. 

Table 4.15 and 4.16 explains the results of the respondents about the collection points of 

medicinal plants. Mostly local people obtained their required medicinal shrub directly 

from the site (97.5%) and they harvested it when they needed (from 94% to 97.5% 

responses). The reason may be that these shrubs were easily available in the area and 

local peoples were very much familiar with their locality. 

 

Table 4.15:- Medicinal shrubs collection when needed 

Description  F. % 
Direct from the site 312 97.5 
Direct from the site and 
Herb dealer 

8 2.5 

Total 320 100.0 
 

Table 4.16:- Which time and season of the year, medicinal shrubs are collected 

Medicinal 
shrub 

All around year When needed 
F.  % F.  % 

C. procera 8 2.5 312 97.5 
C. polygonoides 13 4 307 95.9 
H. recurvum 7 2.2 313 97.8 
C. decidua 15 4.7 305 95.3 
Z. nummularia 18 5.6 302 94.4 
H. salicornicum 9 2.8 311 97.2 
A. javanica 12 3.7 308 96.3 
 

 

4.1.5.2. Collector type, number, distance and method of extraction 

Table 4.17 presents the information about the collector of the shrub, distance travelled by 

the collector from their household, family members involved in collection and extraction method 

adopted by the collector. Mostly females and kids (61.0%) collect the shrubs and they travelled 

within five kilometer distance (60.6%). Sometimes may travel up to ten kilometers (31.6%) for a 

specific shrub. 

 

Mostly three family members (58.8%) go for shrub collection. The most 

commonly used equipment was axe (55.9%), followed by kasola (13.4%). 
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Table 4.17:- Collector, travelling for collection, number of family member involved 

 and extraction method used for medicinal shrubs collection 

S.No. Description F.  % 
1 Collector 

i. Males 
 

30 
 

9.4 
ii. Females 95 29.7 
iii. Kids 13 4.1 
iv. Both (Males and 
Females) 

47 14.7 

v. Both (Females and Kids) 135 42.2 
2 How far s/he walk from 

House (Km) 
 
i. Up to 5 

 
 
 

194 

 
 
 

60.6 
ii. 6-10 101 31.6 
iii. Above 10 25 7.8 

3 Family member for 
collection 
i. 1 

 
 
5 

 
 

1.6 
ii. 2 93 29.1 
iii. 3 188 58.8 
iv. 4 34 10.6 

4 Extraction method 
i. No 

 
5 

 
1.6 

ii. Axe 179 55.9 
 iii. Kasola 43 13.4 
 iv. Hand picking 9 2.8 
 v. Cutter  3 .9 
 vi. Both (Axe and Kasola)  47 14.7 
 vii. Both (Axe and hand 

picking) 
14 4.4 

 viii. Both (Axe and Cutter) 12 3.8 
 ix. Kasola, Hand picking and 

Cutter 
8 2.6 

 

  

4.1.6 Availability/Distribution of medicinal shrubs in the area 

 According to the respondents the population of the C. procera (79.1%), C. 

decidua (54.7%), H. salicornicum (59.7%) and A. javanica  (63.4%) increased and that of 

C. polygonoides and H. recurvum decreased (63.4% and 85.9%) while the population of 

the Z. nummularia (52.2%) remained same during the last five years (Fig. 4.3a). In last 

one year, the availability of C. procera (58.8%) and H. salicornicum (45.9%) was 

increased. 
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  Fig. 4.3a Availability of Medicinal shrubs during last 5 years 

 

 

 
  Fig. 4.3b: Availability of Medicinal shrubs during last 1 year 

 

 

The availability of C. procera (50.4%), Z. nummularia (69.7%) and A. javanica 

(58.4%) remained same in the area while that of C. polygonoides (55.9%) and H. 

recurvum (82.2%) was decreased (Fig. 4.3b). 
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4.1.7 Medicinal shrubs degradation reasons 

Table 4.18 elaborates the top ten degradation reasons of medicinal shrubs in 

Cholistan rangeland. According to the local inhabitants, over exploitation (both by man 

and livestock), uncertain rain and agriculture were the top three reasons of medicinal 

shrubs decline in the rangeland. 

 Field observations and dwellers responses showed that the shrubs of the area were 

threatened by over exploitation, uncertain rain and agriculture. Among other factors, kiln 

use, lack of care of rangeland, population pressure, increase in demand and extraction 

method were considered significant reasons of shrubs decline. Previous work in other part 

of the world also supported our findings. According to Kiringe (2006), overuse and 

commercial sale of medicinal plants contributed significantly in their decline. Increased 

consumption or Overexploitation due to increase in population and expansion of 

agriculture are also threats to the wild vegetation (Kiringe and Okello, 2005; Kiringe, 

2005). 

 

Table 4.18:- Respondents opinion (Mean ± SD and rank order of reasons) about 

 the degradation reasons of medicinal shrubs in the Cholistan Rangeland 

Reasons of degradation Mean Rank order 
Over exploitation 4.36±0.66 1 
Uncertain rain 3.99±0.31 2 
Agriculture 3.79±0.68 3 
Kiln use 3.73±0.66 4 
Lack of care of rangelands 3.33±0.55 5 
Population pressure 3.21±1.92 6 
Increase in demand. 2.73±2.12 7 
Extraction method 1.71±2.12 8 
Commercial use 1.33±1.99 9 
Lack of income of rangeland  dwellers 1.04±1.85 10 
 

Major causes of the extinction of medicinal and aromatic plants all over the world 

are mainly over-exploitation due to increasing demand, commercial trade, increasing 

human population, urbanization (uncontrolled), growing industrialization, extensive 

destruction of plant habitats, agricultural expansion, unscientific extraction of natural 

vegetation and overgrazing (Martin 1995; Hamilton, 1997; Marshall 1998; Haq et al., 

2011; Zenebe et al., 2012).  
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4.1.8 Demand of medicinal shrubs 

 In responding the question of demand of the medicinal shrubs as a whole, most of the 

respondents (67.8%) were agreed on their moderate demand in the area as medicinal species but 

may increase in future (59.7%).Table 4.19 

 

Table 4.19:- Respondents feeling about the demand of Medicinal shrubs as a whole   

S.No. Description F. % 
1 Demand of Medicinal 

shrub 
i. High demand 

85 26.6 

ii. Low demand 18 5.6 
iii. Moderate demand 217 67.8 

2 Future dependency 
i. Increased  

191 59.7 

ii. Remain same 129 40.3 
3 Socio-economic role 

i. Yes 
300 93.8 

ii. No 20 6.3 
 

The respondents were also agreed on the socio-economic role of these shrubs in 

the area (93.8%). In India, Choudhary et al. (2008) reported that local inhabitants of 

Rajhasthan desert still relied on medicinal flora for the treatment of various ailments, but 

this dependency is decreasing. This is likely due to the reason of lack of belief of new 

generation in old traditional medicine systems and increasing trend of allopathic 

medicines use due to accessibility and efficacy.  

 

4.1.9 Medicinal shrub’s role in enhancing socio-economic condition 

 The table 4.20 explains the ways how medicinal shrubs are helpful in enhancing 

socio-economic condition of the local inhabitants. The respondents proposed six point as 

livestock fodder (20.9%), firewood source (23.8%), household subsistence (7.5%), 

income source (5.0%), construction wood (2.8%) and home medicine (12.5%). Majority 

of the respondents (27.6%) either not know (21.3%) or think that these shrubs had no role 

in socio-economic (6.3%). Similarly, Rubina (2004) reported that medicinal plants have 

significant impact on the socio economic condition of plant neighboring communities. 
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Table 4.20:- How medicinal shrubs enhancing the socioeconomic conditions 

Description  F. % 
Livestock fodder 67 20.9 
Firewood source 76 23.8 
Household subsistence 24 7.5 
Income source 16 5.0 
Construction wood 9 2.8 
Home medicine 40 12.5 
Don’t know 68 21.3 
No 20 6.3 
Total 320 100.0 
  

Hence, livestock and firewood needs in this rangeland depends on this resource, 

therefore its contribution in local community is highly significant. Wild harvesting of 

medicinal plants is a chance for the poorest to make at least some cash income. Especially 

those people who do not have access to farm land at all depend on gathering wild 

medicinal plants to earn at least some money.  

The commercialization and development of medicinal plant processing units and 

bio-industries in the developing countries is dependent upon the availability of medicinal 

plants. Further, on facilities and information regarding the use, bioprocessing, plant 

extraction, purification of extracted plant material and marketing infrastructure for the 

trade of the potential of medicinal plants.  In the absence of such infrastructure and lack 

of governmental interest and financial support, the evolutionary thrust of traditional 

herbal medicines into authenticated modern market products will be restricted.  
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4.2. Market survey / Key informant interviews 

 

4.2.1 Demographic characteristics of local plant experts 

Table 4.21 presents the demographic characteristics of the medicinal plant experts. 

These experts were mostly registered as hakim by the government. Some were lecturers at 

Govt. Tibbia College, Bahawalpur and practicing herbal medicines at their private clinics 

(Dawakhanas). One was professional hakim at Government tehsil headquarter hospital at 

Yazman. These experts were chosen by adopting snow ball method (Bailey, 1994). 

 

Table 4.21:- Demographic Characteristics 

S.N. Description F. % 

1 Community Status 

(i). Practitioner Hakim 

 

2 

 

14.2 

 (ii). Hakim/pansari 5 35.7 

 (iii). Herbal medicine 

 Manufacturer 

3 21.4 

 (iv). Medicinal plant Experts 4 28.6 

2 Age 

(i). Up to 40 

 

6 

 

42.9 

 (ii). 41-50 3 21.4 

 (iii). Above 50 5 35.7 

3 Experience 

(i). Up to 10 

 

3 

 

21.4 

 (ii). 11-20 4 28.6 

 (iii). Above 20 7 50.0 

 

Among all respondents in this category 14.2% respondents were practitioner 

hakims, 35.7 % hakims with their own pansar stores (herbal medicines retail shops), 21.4 

% herbal medicine manufacturers and 28.6% medicinal plant experts. Most of the 

respondents (57.1%) were above 41 years of age and with more than 20 year of 

experience (50.0%). 
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4.2.2 Distribution of medicinal shrubs in the area 

 The selected medicinal shrubs are well distributed in the Cholistan desert. Table 

4.22 reveals the opinion of the respondents on the distribution of the medicinal shrubs. C. 

procera, C. decidua, H. salincornicum, A. javanica were found in the whole study area 

while C. polygonoides was found in whole area (92.9% responses) and only on sand 

dunes (7.1% responses). H. recurvum was found in whole area in saline patches (85.7% 

responses) and only in Dahars (14.3% responses) and Z. nummularia found in whole area 

(21.4% responses) and only near ponds and villages (78.6% responses).  

 

Table 4.22:- Distribution of medicinal shrubs 

Name of shrub Distribution 

In the whole 

rangeland 

At specific sites 

F. % F. % 

C. procera 14 100 - - 

C. polygonoides 13 92.9 1 7.1* 

H. recurvum 12 85.7 2 14.3** 

C. decidua 14 100 - - 

Z. nummularia 3 21.4 11 78.6*** 

H. salicornicum 14 100 - - 

A. javanica 14 100 - - 

*sandy areas, **dahars (flat areas), ***near ponds and villages 

 

These results are similar to the findings of various other researchers (Rao et al., 

1989; Chaudhry, 1992; Arshad and Akbar, 2002; Arshad et al., 2008; Hameed et al., 

2011) but in case of C. polygonoides, Arshad et al. (2008) stated that it is only present in 

interdunal sandy patches. Naz et al. (2009) partly supported our results that H. 

salincornicum and H. recurvum are present on saline areas especially in dahars. 

 

4.2.3 Ethnobotanical Uses 

4.2.3.1 Common uses 

Table 4.23 demonstrates the common uses of the selected medicinal shrubs as 

described by the experts. Common uses were categorized into 5 classes i.e. medicinal, 
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fodder, firewood, food and miscellaneous (construction, making farm equipments, 

religious or ritual beliefs etc.). All the shrubs were significantly used for medicinal 

purposes (78.6 % to 100%) and most efficient medicinal shrubs were C. procera, H. 

recurvum and C. decidua (100% each). 

 

Table 4.23:-  Common use of medicinal shrubs in their area 

Shrub Name Uses 

Medicinal Fodder Firewood Food Miscellaneous 

F. % F. % F. % F. % F. % 

C. procera 14 100 12 85.7 13 92.9 - - 3 21.4 

C. polygonoides 13 92.9 13 92.9 12 85.7 3 21.3 - - 

H. recurvum 14 100 14 100 12 85.7 - - - - 

C. decidua 14 100 14 100 14 100 9 64.3 - - 

Z. nummularia 13 92.9 14 100 14 100 13 92.9 11 78.6 

H. salicornicum 11 78.6 13 92.9 13 92.9 - - - - 

A. javanica 11 78.6 14 100 14 100 - - - - 

Note: some plants has multipurpose usage 

 

Local people of the study area harvested these medicinal shrubs for various other 

uses also; mostly as firewood and charcoal, fodder, fruits as food and manufacturing of 

equipment (agricultural tools and furniture). Tolassa (2007) described that 78.82% of the 

total medicinal plants have multipurpose uses in western Ethiopia. The extensive 

multipurpose utilization of medicinal plants may result in extra pressure to these 

resources. About 136  geniuses of medicinal plants include  trees  and  shrubs in Iran are  

definitely  harvested  or  their products  consumed as  everyday  food  and  fruits 

consumption of families (their secondary  products). Vonmaydell (1986) also stated that 

most of the natural plants are used for multiple purposes. These plants are utilized 

regardless of their medicinal/pharmaceutical functions (Mozaffarian, 2008). Similar 

findings were also recorded during our household survey in Cholistan rangeland.  
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4.2.3.2 Medicinal uses and plant part used 

 

(1). Calotropis procera uses in different diseases  

 C. procera was considered as “Akseer-e-Azam” (panacea) by the local plant 

experts/ hakims. Local hakims were using this plant against 28 diseases (Table 4.24). 

Most prominent diseases treated by this plant were snake bites (57.1% responses), joint 

pain (57.1% responses), scorpion stings (50.0%), pneumonia (50%), malaria (42.9%), 

asthma (42.9%), stomach pain (28.6%), cholera (28.6%), piles (28.6%), cough (28.6%) 

and fever (21.4%). Almost all the parts of the plant were used. In skin diseases, 

pneumonia and asthma milky juice from leaves and shoots of this plant were used. This 

milky juice (latex) was poured on sting spots for curing snake bite (7.1%) and scorpion 

bite (14.3%). In case of jaundice small fresh shoots (twigs) were knotted with string in the 

form of a necklace and used by the jaundice patients. In Ayurveda, it is used in curing 

intestinal worms, bronchitis, cough, asthma, intermittent fevers, swellings and 

inflammations (Aftab and Rizvi, 1990; Csurhes et al., 1998; Ahmad et al., 2004; Hassan 

et al., 2006; Meena et al., 2010). Its use in treating leprosy was reported by Verma and 

Singh (2008). The decoction of its aerial parts is commonly used for curing various 

diseases like fever, muscular spasm, joint pain (Ahmed et al., 2005). Mudar root (root 

fiber) is used for curing diarrhea, dysentery, snake bite and toothache (Kalita and saikina, 

2001). According to Sharma and Sharma (2000), flowers are used as cytostatic, 

antimalarial, in piles and asthma. Various other scientists also confirmed its role in 

treating different other diseases like diarrhea, cholera, paralysis, leprosy, leucoderma, 

tumours, ulcers, piles, women diseases, skin infections and diseases of the liver, spleen 

and abdomen (Kumar and Basu, 1994; Jain et al., 1996; Larhsini et al., 1997; Kamath and 

Rana, 2002; Arya and Kumar, 2005; Choedon et al., 2006; Verma and Singh, 2008; 

Meena et al., 2010). Mosquito control of Calotropis latex was reported by Girdhar et al., 

(1984). Use in vertebrae diseases treatment and lice treatment was firstly reported in this 

study (Table 4.24). 
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Table 4.24:- Calotropis procera uses in different diseases 

S.N Diseases Responses 

Percentage 

Plant part used (%) 

Flower Leaves Stem  Roots Others* 

1 Wound 50.0 0.0 35.7 0.0 14.3 0.0 

2 Snakebite 57.1 0.0 57.1 0.0 0.0 7.1 

3 Cough 28.6 7.1 7.1 0.0 7.1 0.0 

4 Asthma 42.9 14.3 14.3 0.0 7.1 7.1 

5 Pains 50.0 28.6 35.7 0.0 0.0 0.0 

6 Jaundice 14.3 0.0 0.0 21.4 0.0 0.0 

7 Joint pain 57.1 28.6 21.4 21.4 28.6 0.0 

8 Swellings 28.6 14.3 21.4 0.0 0.0 0.0 

9 Mosquito 

Repellent 

7.1 0.0 7.1 0.0 0.0 0.0 

10 Veterinary 

medicine 

14.3 14.3 7.1 0.0 0.0 0.0 

11 Skin diseases 7.1 0.0 0.0 0.0 0.0 7.1 

12 Fever 21.4 21.4 0.0 0.0 0.0 0.0 

13 Stomach pain 28.6 7.1 0.0 0.0 7.1 0.0 

14 Sunstroke 7.1 0.0 7.1 0.0 0.0 0.0 

15 Malaria 42.9 42.9 0.0 0.0 0.0 0.0 

16 Lice treatment 14.3 7.1 14.3 0.0 0.0 0.0 

17 Scorpion stings 50.0 14.3 57.1 0.0 0.0 14.3 

18 Digestive system 7.1 7.1 0.0 0.0 7.1 0.0 

19 Piles 28.6 7.1 0.0 0.0 0.0 0.0 

20 Vertebrae disease 7.1 7.1 0.0 0.0 0.0 0.0 

21 Cholera 28.6 0.0 0.0 7.1 21.4 0.0 

22 Paralysis 14.3 0.0 14.3 0.0 0.0 0.0 

23 Women diseases 7.1 7.1 0.0 0.0 0.0 0.0 

24 Fungal skin 

diseases 

21.4 0.0 0.0 0.0 0.0 14.3 

25 Chest diseases 21.4 21.4 0.0 0.0 0.0 0.0 

26 Diabetes 7.1 0.0 0.0 0.0 7.1 0.0 

27 Boilings  28.6 21.4 0.0 0.0 7.1 0.0 

28 Pneumonia  50.0 28.6 14.3 0.0 7.1 7.1 

* Milky juice (Latex) 
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(2). Calligonum polygonoides uses in different diseases 

 C. polygonoides was responded to be useful against 10 different ailments. Its 

flowers and leaves were used as vegetable and supposed to have cooling effect (50.0%). 

Other major uses as medicine were against spleen enlargement (35.7%), digestive system 

problems (21.4%), fungal skin disease (21.4%) and as diuretic (21.4%). All plant parts 

were used in treating different diseases. Liu et al. (2001) also reported its use in treating 

stomach ailments. Singh et al. (1996) partly supports our reported medicinal uses that 

flower buds are medicinally effective against sunstroke and plant aqueous paste is used as 

an antidote against the poisonous effects of specific harmful plants and also in heavy 

opium doses.  

 

Table 4.25:- Calligonum polygonoides uses in different diseases                   

S.N Diseases Responses 

Percentage

Plant part used (%) 

Flower Leaves Stem  Roots Others 

1 Joint pain 7.1 7.1 0 0 0 0 

2 Cooling Effect 

(as vegetable) 

50.0 50.0 7.1 0 0 0 

3 Veterinary 

medicine 

7.1 0.0 7.1 0 0 0 

4 Sore gum 7.1 7.1 7.1 0 0 0 

5 Sunstroke 7.1 7.1 0 0 0 0 

6 Digestive 

system 

21.4 14.3 7.1 0 0 0 

7 Stomach 

diseases 

14.3 21.4 0 0 14.3 0 

8 Spleen 

enlargement 

35.7 7.1 0 0 28.6 0 

9 Diuretic 21.4 21.4 0 0 14.3 0 

10 Fungal skin 

diseases 

21.4 0.0 0 0 21.4 0 
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Use of this shrub in eczema (fungal skin) and as tonic was reported by kumar et 

al. (2009). The roots decoction in a mixture with catechu is useful in sore gums as gargle 

but mostly consumed in dry form (Goyal and Sharma, 2008). It is used as vegetable in 

Rajasthan, India and supposed to have cooling effect (Singh et al., 1996; Vyas et al., 

2012), but Kumar et al. (2009) reported its use to treat cold. Its use as medicine in joint 

pain, spleen enlargement as diuretic and in veterinary medicines was first time reported 

by medicinal plant experts during this study (Table 4.25). 

 

(3). Haloxylon recurvum uses in different diseases 

H. recurvum was used in treating 11 different ailments. Major uses as medicine 

were against intestinal ulcer (50.0%), kidney pain (35.7%) and ear disease (35.7%). 

Further it was used in treating stomach pain (28.6%), skin diseases (21.4%) and as 

diuretic (21.4%).  

 

Table 4.26:- Haloxylon recurvum uses in different diseases                    

S.N Diseases Responses 

Percentage

Plant part used (%) 

Flower Leaves Stem  Roots Others* 

1 Wound 14.3 7.1 14.3 0 0 7.1 

2 Insect stings 14.3 14.3 14.3 14.3 0 0 

3 Intestinal ulcer 50.0 42.9 35.7 14.3 0 0 

4 Veterinary 

medicine 

7.1 0.0 7.1 0.0 0 0 

5 Skin diseases 21.4 21.4 21.4 21.4 0 0 

6 Stomach pain 28.6 21.4 7.1 7.1 0 0 

7 Diuretic  21.4 0.0 21.4 14.3 0 0 

8 Kidney disease 35.7 28.6 14.3 7.1 0 7.1 

9 Ear diseases 35.7 14.3 14.3 14.3 0 0 

10 Sciatica pain 14.3 14.3 7.1 14.3 0 0 

11 Viral diseases 14.3 0.0 14.3 0.0 0 0 

*Whole plant (burned) 

 

Mostly flowers, leaves and stem bark were used but sometimes whole plant was 

burned and grinded coal of this plant was used in treating above mentioned diseases. 
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“Khar” (Sodium bicarbonate) is also extracted from this plant after burning. Similar to 

our findings Iqbal et al. (2011) reported its medicinal properties as diuretic and Qasim et 

al. (2010) reported that this plant is externally used for treating paraplegic limbs 

(veterinary medicinal uses) in Pakistan. Other external uses of this plant were in curing 

insect stings, skin diseases and internal ulcers (Nasir and Ali, 1978; Stewart, 1972; 

Bandari, 1990). Local physicians used whole plant decoction for the treatment of viral 

disease and a variety of other neural disorders (Naseer and Ali, 1978; Hussain et al., 

2006). H. recurvum showed potent antifungal activity (Sharif et al., 2006). Use in wounds 

(burned plant externally applied), ear diseases and in sciatica pain was first time reported 

(Table 4.26). 

 

(4). Capparis decidua uses in different diseases 

 C. decidua was extensively used in the study area for treating 24 diseases. Most 

common remedial uses of this shrub were, in pneumonia (57.1%), as appetizer (50.0%), 

cough (35.7%), piles (28.6%), haemorrhoidal treatments (28.6%), spleen enlargement 

(28.6%), joint pains (28.6%), common pains (21.4%), skin diseases (21.4%), and as 

veterinary medicine (21.4%). All plant parts from root to fruit were used for treating 

different ailments but fruit was reported to have much importance as medicines. Our 

findings are supported by the reported diseases of various other scientists. It is used for 

curing asthma, cough, rheumatism, ulcer (stomach pain), gout, ear infection, diabetes, 

constipation, some skin disorders and as diuretic, health tonic, and appetizer in traditional 

and Unani medicinal systems (Upadhyay et al., 2011b; Kirtikar and Basu, 1993; Chopra 

et al., 1999; Singh et al., 2005; Mishra et al., 2007; Dangi and Mishra, 2010; Ravi et al., 

2010). Specifically in Ayurveda, dry top shoots with young leaves in powder shape are 

used as a blister on boils, swellings, eruptions and used in facial paralysis, intestinal 

worms and solves enlarged spleen problems in man (Upadhyay et al., 2011c). Its leaves 

are chewed to relieve toothache (Mishra et al., 2007), a decoction of Arial vegetative 

parts is effective for pyorrhea/bleeding gum (Upadhyay et al., 2006). Its stem bark is 

reported to be used as laxative, anthelmintic, in asthma, boils, ulcers, all types 

inflammations and piles (Upadhyay et al., 2011c) while powder of its root bark is orally 

administered with water in intermittent fevers, inflammations, rheumatism, liver problems 

(Upadhyay et al., 2011a) haemorrhoidal treatments (Upadhyay, 2012) and asthma 

(Upadhyay et al., 2011b; Upadhyay et al., 2011c).  
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Table 4.27:- Capparis decidua uses in different diseases 

S.N Diseases Responses 

Percentage 

Plant part used (%) 

Fruit Flower Leaves Stem bark Roots 

1 Wound 14.3 0 0 0 7.1 7.1 

2 Cough 35.7 0.0 21.4 0.0 0.0 0.0 

3 Asthma 7.1 0.0 7.1 0.0 0.0 0.0 

4 Pains 21.4 7.1 7.1 7.1 0.0 7.1 

5 Health tonic 14.3 14.3 21.4 0.0 0.0 0.0 

6 Appetizer 50.0 50.0 14.3 0.0 0.0 0.0 

7 Joint pain 28.6 28.6 7.1 7.1 7.1 14.3 

8 Piles  28.6 0.0 28.6 7.1 0.0 0.0 

9 Veterinary 

medicine 

21.4 0.0 7.1 0.0 7.1 21.4 

10 Skin diseases 21.4 0.0 0.0 0.0 21.4 0.0 

11 Haemorrhoidal  

treatments 

28.6 7.1 35.7 0.0 0.0 0.0 

12 Stomach pain 7.1 7.1 0.0 0.0 0.0 7.1 

13 Boils 7.1 00 0 0 0 7.1 

14 Pneumonia 57.1 0.0 0.0 0.0 35.7 35.7 

15 Bleeding gums 7.1 0.0 0.0 0.0 7.1 7.1 

16 liver diseases 7.1 0 0 0 7.1 0 

17 Diabetes 21.4 21.4 21.4 0 0 0 

18 Paralysis 21.4 21.4 14.3 0.0 0.0 0.0 

19 Ear diseases 14.3 0.0 14.3 0.0 0.0 0.0 

20 Worms 21.4 21.4 0 0 0 0 

21 Fractured bones 7.1 0.0 7.1 0.0 0.0 14.3 

22 Constipation  14.3 0 14.3 0 0 0 

23 Spleen 

enlargement 

28.6 0.0 14.3 14.3 0.0 0.0 

24 Diuretic 7.1 0.0 0.0 0.0 0.0 14.3 

 

Root paste is externally applied on scorpion bites and burned stem (coal powder) 

is used for fractured bones (Upadhyay et al., 2010). Its use in veterinary medicines and in 

treating pneumonia in man was first time reported by local medicinal plant experts during 

this study (Table 4.27). 
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(5). Ziziphus nummularia uses in different diseases 

 Z. nummularia was responded to be used in curing 22 ailments. The leaves of this 

plant were used as hair tonic (57.1%), in scabies [57.1% (35.7% leaves and 21.4% stem 

bark)] and wounds (21.4%). Diarrhea (50.0%), cough (42.9%), women diseases (42.9%), 

toothache (35.7%), fever (35.7%), and sour throat (35.7%) were other diseases cured by 

this plant. All plant parts like root bark, stem bark, leaves, and fruits were reported to be 

used in the treatment of different diseases. Past studies elsewhere confirms the use of this 

plant in above mentioned diseases, such as its use in chest disease complaints (as 

expectorant and anti-congestion), obesity, wounds,  diabetes, fever, diarrhea,  dysentery, 

cough, biliousness, throat infections, gum bleeding, leucorrhoea (women disease), skin 

infections like allergy, eczema, scabies, pyorrhea and anemia (Kirtikar and  Basu, 1984; 

Dwivedi et al.,1987; Girach and Aminuddin, 1992; Oudhia, 2003; Dash and Padhy, 2006; 

Aziazeh et al., 2006; Ullah et al., 2010; Sharma et al., 2011; Goyal et al., 2011; Guatum 

et al., 2011). In Ayurveda, it is used against snake bite and as an antidote lizard poisoning 

(Jain et al., 2011). Its fruit decoction is used in birth control in Rajasthan, India with a 

belief that it induced infertility in women (Jain et al., 2004).  A mixture of root bark 

powder and sugar is also used with milk for abortion (Shah et al., 2009). Its bark is 

reported for antibacterial, antifungal and analgesic activities (Shah et al., 1990). The 

leaves are used as antipyretic and to reduce obesity (Parveen et al., 2006). Its fruits 

remove biliousness, thirst, vomiting and stomachic (Chopra et al., 1986; Patel et al., 

2010; Kumar et al., 2002; Bachaya et al., 2009; De Boer et al., 2005; Nair and Chanda, 

2006; Shah et al., 2009). The use of its leaves as hair tonic, fruits in kidney diseases, 

cholera and aatshak (syphilis) was first time reported in this study (Table 4.28). 
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Table 4.28:-  Ziziphus nummularia uses in different diseases 

S.N Diseases Responses 

Percentage

Plant part used (%) 

Fruit Flower Leaves Stem bark Roots 

1 Scabies 57.1 0 0 35.7 21.4 0.0 

2 Cough 42.9 35.7 0 0.0 0.0 0.0 

3 Asthma 7.1 7.1 0 0.0 0.0 0.0 

4 Sore throat 35.7 28.6 0 0.0 7.1 0.0 

5 Hair tonic 57.1 0.0 0 57.1 7.1 0.0 

6 Dysentery  7.1 14.3 0 0.0 0.0 0.0 

7 Biliousness  7.1 0.0 0 7.1 0.0 0.0 

8 Wounds  21.4 0.0 0 21.4 0.0 0.0 

9 Anemia 7.1 7.1 0 0.0 0.0 0.0 

10 Fever 35.7 28.6 0 7.1 0.0 0.0 

11 Stomach and 

intestinal pain 

7.1 7.1 0 0.0 7.1 0.0 

12 Toothache 35.7 0 0 0 35.7 7.1 

13 Snake bite 7.1      

14 Kidney 

diseases 

7.1 7.1 0 0 0.0 0.0 

15 Cholera 21.4 21.4 0 0 0 0 

16 Diarrhea  50.0 0 0.0 42.9 35.7 0 

17 Obesity  21.4      

18 Fungal skin 

diseases 

21.4 0.0 0 21.4 0.0 0 

19 Chest diseases 21.4 21.4 0 0.0 0.0 0 

20 Diabetes   21.4 21.4 0 0.0 0.0 0 

21 Aatshak 

(syphilis) 

21.4 21.4 0 0.0 0.0 0 

22 Women 

diseases 

42.9 7.1 0 0.0 42.9 35.7 
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(6). Haloxylon salincornicum uses in different diseases 

Local hakims and herbal plant practitioners were using this plant in 12 diseases 

like inflammation (50.0%), as veterinary medicines (35.7%), as Diuretic (28.6%), in 

diabetes (21.4%), insect stings (21.4%), skin diseases (21.4%), ulcer (21.4%), piles 

(21.4%), wounds (21.4%) and eye infections (21.4%). Flowers, leaves and stem were the 

most commonly used plant parts but in some diseases roots and sometimes whole plant 

was crushed to use (Table 4.29). 

 

Table 4.29:-  Haloxylon salincornicum uses in different diseases  

S.N Diseases Responses 

Percentage

Plant part used (%) 

Flower Leaves Stem  Roots Others* 

1 Veterinary 

medicine 

35.7 14.3 21.4 35.7 0 0 

2 Diabetes  21.4 7.1 7.1 21.4 0 0 

3 Insect stings 21.4 21.4 21.4 21.4 0 0 

4 Skin diseases 21.4 0.0 21.4 7.1 0 0 

5 Diuretic 28.6 21.4 21.4 21.4 0 0 

6 Ulcer  21.4 7.1 21.4 28.6 0 0 

7 Piles 21.4 7.1 7.1 21.4 7.1 0 

8 Diarrhea  14.3 0.0 14.3 21.4 0 0 

9 Women diseases 14.3 7.1 7.1 0 0 7.1 

10 Wounds  21.4 0.0 7.1 14.3 0 0 

11 Eye infection 21.4 21.4 21.4 21.4 0 0 

12 Inflammation  50.0 0.0 0.0 0.0 0 50.0 

*Whole plant  

 

Only a few studies have been done to enlist different diseases cured by this plant 

in the past. Arshad et al. (2002) reported its external use for insect stings. Some other 

studies reported this plant as important remedy for certain livestock ailments (Bhandari, 

1995). In traditional medicines, the decoction of the whole plant is distinguished for its 

antiseptic, anti-inflammatory effects (Al-Shanawani, 1996), diuretic activity (Twaij et al., 

1985) and as antiulcer (Chakravarty, 1976; Shahana et al., 1990; Shafi et al., 2001). 

Ajabnoor et al. (1984) reported its use in diabetes. Its use in treating diarrhea, piles, skin 
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diseases, eye infections (fresh leaf juice poured in the infected eye) and women diseases 

was first time recorded in this study. 

 

(7). Aerva javanica uses in different diseases 

 This shrub was being used in 10 ailments in the study area. Diuretic (64.3%), 

diarrhea (50.0%), stomach and intestinal pain (35.7%), veterinary disease (35.7%) and 

kidney diseases (21.4%) were the major responded diseases cured by this plant. Usually 

whole plant was crushed and used as diuretic (64.3%). All the plant parts were reported to 

be used as medicine (Table 4.30).   

 

Table 4.30:- Aerva javanica uses in different diseases 

S.N Diseases Responses 

Percentage

Plant part used (%) 

Flower Leaves Stem  Roots Others* 

1 Joint pain 14.3 0.0 14.3 14.3 0 0.0 

2 Veterinary use 35.7 14.3 21.4 35.7 0 0.0 

3 Stomach & 

intestinal pain 

35.7 21.4 21.4 21.4 0 0.0 

4 Diarrhea cattle 14.3 0.0 14.3 14.3 0 0.0 

5 Kidney diseases 21.4 7.1 7.1 14.3 0 0.0 

6 Piles 7.1 7.1 7.1 7.1 0 0.0 

7 Diarrhea 50.0 28.6 35.7 50.0 7.1 0.0 

8 Paralysis 14.3 7.1 7.1 14.3 7.1 0.0 

9 Worms  7.1 7.1 7.1 7.1 0 0.0 

10 Diuretic 64.3 7.1 7.1 7.1 0 64.3 

11 Toothache  14.3 0 14.3 0 0 14.3 

12 Face acne 21.4 0 14.30 0 0 0 

*whole plant 

  

According to previous studies, the decoction of the foliage parts of this shrub is 

used as gargle for treating toothache. Roots and floral parts are reported to possess 

curative medicinal properties against kidney problems, rheumatic and diuretic (Deshmukh 

et al., 2008; Samejho et al., 2012). Kushima et al. (2005) found it good with promising 

results for gastric ulcers. Paste of leaves is used as blister on inflamed body parts 
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(especially joints), wounds and face acne (Maher et al., 1992; Rahmatullah and Bhatti, 

2009). Judd et al. (2008) confirmed that in Ayurvedic system of medicine, its leaves, 

seeds and the roots are used for kidney stone treatment. The decoction of vegetative parts 

is used in veterinary diseases (Qureshi and Bhatti, 2009). It is used to cure headache, eye 

infection, toothache, abdomen disorders and inflammation of internal organs 

(Zapesochnaya et al., 1992; Radwan et al., 1999). Its use in paralysis was first time 

reported by local Hakims in present study. 

 Almost all plant parts were used as medicine. Leaves and stem/stem bark were 

used in maximum number of diseases followed by roots (Tables 4.26, 4.28, 4.29 and 

4.30). In case of C. procera and C. decidua, flowers were reported to be used in 

maximum diseases (Tables 4.24 and 4.27). Previous studies carried out in Ethiopia also 

confirmed that leaves followed by roots were the most widely used plant parts (Gidey, 

2001; Hunde et al., 2006; Amenu, 2007; Hailemariam et al., 2009; Ragunathan and 

Solomon, 2009). Other reports revealed that roots were the most commonly used plant 

parts (Lulekal et al., 2008; Mesfin et al., 2009). Lulekal (2008) collected ethnobotanical 

data of 230 wild plant species (out of which 90.4% species were medicinal) from northern 

area of Pakistan and reported that mainly plant parts used for medicinal purposes are roots 

(33.9%) and leaves (25.6%). The whole plant or its parts like root, tuber, rhizome, stem, 

leaves, fruit, seeds and gum were used as medicine (Akhtar and Begum, 2009). Similarly, 

Farooq et al. (2008) reported young shoots, leaves (aerial parts), flowers, fruits, seeds and 

roots as the mostly commonly used plant parts in medicines. 

 

4.2.4. Use pattern 

 All the shrubs were used as single plant and also in combination with other plants 

and or minerals and salts. The use pattern of medicinal shrubs in percentage is shown in 

Fig 4.4. H. recurvum (71.4%) was used more in combination than single and followed by 

Z. nummularia (64.3%). A. javanica was mostly used as single (92.9%) while sometimes 

also used in combination (28.6%).     

Qureshi et al. (2007) described that the plants may either be used singly or in 

some kind of combination with other plant parts. Some other studies done by other 

scientist also supported our findings that crude types of drugs in different forms as paste, 

juice, pills, powder and water extracts which are locally produced are used in the 

treatment of various diseases as household remedies in rural areas (Qureshi and Ghufran, 

2005; Lulekal, 2008).    
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  Fig 4.4: Use pattern of medicinal shrubs as medicine 

 

4.2.5. Difference between modern and herbal medicine 

 There were nine major differences between modern and herbal treatments as 

described by the medicinal plant experts. Most of the respondents considered herbal 

treatments as the natural way of treatment (71.4%) with fewer side effects (71.4%) but 

another group of respondents marked that their improper use can cause liver and kidney 

disfunction (57.1%) and due to non- written herbal record these medicines caused much 

side effects (35.7%). About 42.9% responses were in favour of herbal medicines due to 

more health supporting ingredients in them and their slowly effective mechanism (42.9%) 

in human body (See Table 4.31). These reported differences are in line with the findings 

of Khan (2003)  that in  the  developing countries people used  traditional medicines not  

only because  of  their  low  price,  but also due to very less side effects when compared 

with the  modern  allopathic  medicines.  
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Table 4.31:  Type of difference between modern treatment and herbal treatment 

Description F. % 

Natural treatment 10 71.4 

Less side effect 10 71.4 

Long term treatment 4 28.6 

More  health supporting 

ingredients 

6 42.9 

Side effects due to non-

written herbal record 

5 35.7 

Slowly  effect 6 42.9 

Less cost 1 7.1 

improper  use cause liver 

and kidney disfunction 

8 57.1 

easily available 4 28.6 

 

Ahmad et al. (2009) concluded that in primary health care herbal medicines are 

being practiced due to cultural acceptability, lesser side effects and better adjustability 

with human body. Herbal medicines have the potential for improving public health at low 

cost. Phytomedicines, if combined with preventive medical practice, could be a 

costeffective, practical way to shift modern health care from treatment to prevention.  

 

4.2.6 Source of availability of medicinal shrubs 

 Medicinal shrubs were being collected directly from the site (28.6%), from herb 

dealer or collector (14.3%) and from Open markets (28.6%). 28.6% respondents used all 

of the above stated methods for getting medicinal shrubs (Table 4.32). The reason may be 

that these shrubs were easily available in the study area. Dry fruits and flowers in off 

season, were purchased from herb dealers.  
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Table 4.32:- Collection of Medicinal Shrubs when needed. 

Description F. % 

Direct from the site 4 28.6 

Herb dealer or collector 2 14.3 

Open market 4 28.6 

All above 4 28.6 

Total 14 100.0 

 

4.2.7 Availability/density of medicinal shrubs 

 The availability of the Z. nummularia was decreased during the last five years 

(71.4% responses) and this trend goes in similar way during the last one year by (57.0 %). 

Most of the common response of the respondents was that the availability of all the 

medicinal shrubs was decreased during last five years and this trend was continued in 

similar fashion during the last 1 year.  

  

 

  Fig 4.5a Availability of medicinal shrubs in the area during last 5 years 
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  Fig 4.5b Availability of medicinal shrubs in the area during last 1 years 

 

Some mix responses were also observed which stated that the availability/ 

population of these shrubs remained same during last five years and there was no change 

in last one year too (Fig 4.5a and 4.5b). Only a few responses were in favour of their 

increase. 

 

4.2.8 Degradation reasons 

Table 4.33 reveals the opinions of the key informatants on degradation of the 

medicinal shrubs in the area. According to the local medicinal plant experts, the main 

reason of the degradation of the medicinal shrubs was uncertain rain (85.7%). Other 

major reasons were population pressure (71.4%), expansion of agriculture practice 

(64.3%), nomadic grazing (64.3%), extraction method (50.0%), kiln use (50.0%) and over 

exploitation of these shrubs (42.9%). 

Khan et al. (2011) and Hameed et al. (2011) also reported that useful medicinal 

plant species of Cholistan rangeland are under great threat due to grazing, trampling, 

premature harvesting and over exploitation. Further intensive agricultural practice results 

in habitat destruction and has become a serious threat to the diversity of medicinally 

important plant species. 
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Table 4.33:- Opinion on the degradation of medicinal shrubs in the Cholistan 

 rangeland. 

Statements Level of Agreement 

(1) (2) (3) (4) (5) 

F. % F. % F. % F. % F. % 

Extraction method 7 50.0 0 0.0 7 50.0 0 0.0 0 0.0 

Population pressure. 10 71.4 0 0.0 4 28.6 0 0.0 0 0.0 

Increase in demand. 6 42.9 1 7.1 7 50.0 0 0.0 0 0.0 

Over exploitation 6 42.9 0 0.0 8 57.1 0 0.0 0 0.0 

Low income of rangeland  dwellers 2 14.3 4 28.6 8 57.1 0 0.0 0 0.0 

Lack of management of rangelands 5 35.7 3 21.4 5 35.7 0 0.0 1 7.1 

Agriculture 9 64.3 2 14.3 3 21.4 0 0.0 0 0.0 

Commercial use 1 7.1 4 28.6 9 64.3 0 0.0 0 0.0 

Killen use 7 50.0 0 0.0 7 50.0 0 0.0 0 0.0 

Grazing 9 64.3 1 7.1 4 28.6 0 0.0 0 0.0 

Uncertain  rain 12 85.7 1 7.1 1 7.1 0 0.0 0 0.0 

1=Agree, 2= strongly agree, 3= Disagree 4= strongly disagree, 5= No opinion.  

 

Hameed et al. (2011) also suggested that farm communities may promote 

desirable species by cultivating if they explore their potential in their livelihood. 

Medicinal flora of the Cholistan desert rangeland also has low population densities, slow 

growth rates and narrow geographic distributions which have increased the risk of plant 

extinction because of overexploitation (Kala et al., 2004).  

 

4.2.9 Demand of medicinal shrubs 

The demand of the medicinal shrubs was moderate (71.4%). It was noted during 

field observations that local people mostly used modern medicines due to their quick 

relief and these shrubs were mostly used for special ailments and by old peoples (Table 

4.34).  
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Table 4.34:- Demand of Medicinal shrubs as a whole 

Description F. % 

High demand 2 14.3 

Low demand 2 14.3 

Moderate demand 10 71.4 

Total 14 100.0 

 

Other reason of moderate demand was lack of understanding about the medicinal 

characteristics of these shrubs. Our findings coincide with Khan et al. (2011) that there is 

underutilization of natural herbs because of lack of knowledge of their medicinal 

properties. 

 

4.2.10. Potential dependence on Medicinal shrubs in future and major market 

problem 

 In response of the potential dependence on medicinal shrubs in future, majority of 

the respondents (50.0%) were agreed that their demand will increased in future while 

35.7% sees the same dependence in future (Table 4.35). 

 

Table 4.35:- Potential dependence on Medicinal shrubs in future 

Description F. % 

Increased 7 50.0 

Remain same 5 35.7 

Decreased 2 14.3 

Total 14 100.0 

 

Table 4.36 presents the marketing problems of medicinal plants. There was not 

any major market problem in the study area (50.0%) because these shrubs were easily 

available at local level and only specific persons were involved in their purchase and sale. 

The minor problems associated with marketing were improper storage (7.1%), improper 

season for the collection of plants (7.1%) and lack of identification of medicinal plants 

(7.1%). About 26.6% respondents were agreed on all above stated market problems. But 

during the market survey and focus group discussion with persons dealing with the 

marketing of medicinal plants, various problems like acquiring of transport permit, supply 
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of inferior quality product, nonexistence of plant business association and inaccessibility 

to market information were also identified.   

 

Table 4.36:- Market problems  
Description  F. % 

No 7 50.0 

Improper storage  1 7.1 

Collection in improper 

season 

1 7.1  

lack of identification of MP 1 7.1 

All above  4 26.6 

Total 14 100.0 

 

Qureshi (2000) highlighted the similar problems in his findings during herbal 

market exploration. Sher and Hussain (2010) partially supported our results that trade and 

collection of plant material is mostly handled by unskilled. Therefore, improper storage, 

collection/harvesting in improper season and lack of identification of required medicinal 

plant are the major market problems faced by the local people. Haq et al. (2011) reported 

that sometimes people harvest plants in excess amount and mostly whole plant is 

uprooted. They also lacked the knowledge of the proper time and methods for plant 

collection which consequently results their major collection in waste or useless. 

Furthermore, they are unskilled in drying, storing or preserving of plant resource, which 

ultimately lead to wastage. Under prevailing circumstances, the medicinal plant collector 

receives minimal from medicinal plant trade and the consumer has to pay very high price. 

Collectors also lack skills to identify and differentiate medicinal plants and they have no 

access to proper pre and post-harvest techniques. Local researchers have limited capacity 

to identify species with medicinal value, while community understands the plant in local 

terminology but not medicinal value. Adulteration is common in the commercial samples 

and many other plant species are mixed to increase the volume and cheat the buyer. 

Desilva, 1997 also indicated the common constraints that are faced by people in 

developing countries in use and trading  of processed medicinal plants as: poor harvesting 

(lack of training), Lack of research, poor quality processing, marketing problems, lack of 

local markets for raw material (primary processed products), limited access to latest 

technologies and marketing information. 



97 
 

4.2.11 Top three medicinal shrubs which generate more income  

The three most profitable/income generating shrubs according to the medicinal 

plant experts among the selected shrubs were enlisted in Table 4.37. H. recurvum was the 

most income generating shrubs (71.5%) followed by Z. nummularia (21.4%) and C. 

decidua (7.1%) in the study area.  

 

Table 4.37:- Top three medicinal shrubs which generate more income for rural  
  livelihood 
Description F. % Rank order 
H. recurvum 10 71.5 1 
Z. nummularia 3 21.4 2 
C. decidua 1 7.1 3 

 

4.2.12 Promotion strategies in use of medicinal shrubs 

 

4.2.12.1 Methods 

There is need to devise strategies to increase the use and propagation of medicinal 

plants for the local inhabitants as well as for international markets. About 70% of modern 

allopathic drugs are of plant origin, so significant number of drugs is already being 

extracted from plant materials (Pattanaik et al., 2006).The detailed exploration of 

medicinal wealth of the study area will help to optimize the utility of pharmaceutical 

products from plants whose uses are yet undocumented. Further, this documented 

knowledge should be exploited in order to avoid unnecessary tests with animals and 

clinical trials. Scientific evaluation of the traditional knowledge is also needed. In many 

societies much of the knowledge resides in the hand of the healers, where oral 

transmission of information is the unwritten rule. In most cases, the information is not 

documented. As a result, in many regions, this knowledge is endangered because the 

younger generation is unwilling to carry on the profession of the elders. Knowledge that 

has been refined over thousands of years of experimenttation with herbal medicine is 

being lost (Ahmad et al., 2005). 
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Table 4.38:- How we can promote the uses of medicinal shrubs? 

Description  F. % 

Training 14 100.0 

Funding 12 85.7 

Awareness 13 92.9 

Market system 11 78.6 

Herb  selling centers 14 100.0 

Education etc. 12 85.7 

Counseling 7 50.0 

Extension of research 5 35.7 

Seminars and meetings 5 35.7 

Note: Each respondent reported more than one statement. 

 

According to the respondents (Table 4.38), the use of medicinal shrubs can be 

promoted by training (100%), opening herb selling centers (100%), creating awareness 

among the local people (92.9%), Funding to research institutes (85.7%), giving proper 

education of medicinal shrubs use (85.7%) and improving market system (78.6%).   

Jan et al. (2008) suggested that the herbal plant use can be promoted by proper 

documentation (Awareness) of potentially beneficial plants and by looking at their 

traditional uses. As the adaptation rate of modern technologies is higher in educated 

people than the traditional ones, therefore with education we can promote the herbal 

knowledge. These results are also confirmed by Marwat (1998) who has reported that 

counseling and awareness as extension tool can be used in motivating the local people to 

increase their education level towards their medicinal plants use knowledge. Hameed et 

al. (2011) suggested that strengthening of research and development, training of 

collectors, scientists and researchers and upgrading the domestic and international market 

system of medicinal plants should be the main priorities. Further, the documentation of 

important medicinal plants of the area can create awareness and finally improve the 

community based medicinal resources management in the region. Skill development of 

herb collectors is required for plant collection and post-harvest processing. Research 

should be done on determining chemical components and screening phytochemicals of 

local species.  
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4.2.12.2 Capacity building program arrangement and participation 

The qualitative data indicated that no seminar/ conference, workshop or any other 

awareness building programs was organized by any governmental/ private institution in 

the area to train collectors and village peoples regarding the collection, identification of 

medicinal plants, their marketing and processing (Table 4.39). 

 

Table 4.39:- Workshops arrangement and participation  

Response F. % 

Yes - - 

No 14 100.0 

Total 14 100.0 

 

Some excerpts from the qualitative interview responses are given as under.  

 A practitioner Hakim reported “…..I am 61 year of age with 35 year of experience of 

medicinal plant use and I have never see any seminar or other program related to the 

medicinal uses of the plant in the area, so how can I participate or attend any of such 

program”. Another medicinal plant expert reported “ I am lecturer in the only Govt. College 

(Tibbia college which gives degrees on traditional medicines) but I never seen any seminar or 

workshop in the area”. This study also found that the transmission linkage of medicinal plant 

remedial knowledge between households in Cholistan were relatively sparse. Thus efforts 

should be made to create new opportunities and to strength/maintain those that already exist 

to diffuse and conserve plants knowledge. In the first step, the local people should be 

convinced for medicinal plant utility and helped to increase prestige linked to its use. This can 

be done at various government levels through media campaigns, seminars, workshops and 

conferences given in conjunction with scientific professionals (health care) and the 

individuals who have been identified as influential and knowledgeable in the local medicinal 

plant network. The aim of these workshops should be to demonstrate the use of traditional 

herbal medicines as substitute for scientific medicines in tandem to provide a more 

comprehensive rural healthcare than either one could provide on its own. The arrangement of 

capacity building and skills development programs for the local community and relevant 

persons will also train them in identification of proper medicinal plant species, their 

proper collection and habitat management. In conclusion, this will be helpful in improving 

rural health care, better management of wild plant resources and ultimately lead to better 

socio-economic condition of the locals. 
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4.2.13 Role of medicinal shrubs in rural economy  

 The 92.9% of the respondents were agreed on the role of these shrubs in rural 

economy as firewood, 57.1% responses were in favour that these shrubs have role in 

household subsistence, direct cash income source (57.1%) and as home medicine 

(57.1%). Medicinal plants harvesting from the wild provide a chance of cash income to 

the poor. Particularly, the land less people (without farm land) or have no farm land 

access depend on wild plants for household subsistence like firewood, fodder and some 

time as food (Table 4.40).  

 

Table 4.40:- Role of medicinal shrubs in rural economy 

Description  F. % 

Livestock fodder 6 42.9 

Firewood source 13 92.9 

Household subsistence 8 57.1 

Income source 8 57.1 

Construction wood 3 21.4 

Home medicine 8 57.1 

Note: Each respondent enlist more than one economic role. 

 

Some excerpts from the qualitative interviews are given as under. 

A Hakim reported “…not any significant role in rural economy at recent but can be 

increased if proper orientation of their uses was done”. Another reported “Only a few 

people directly earn cash income from the sale of these shrubs as firewood but not as a 

medicinal entity”. A pansari reported “…..some people of the area collected fruits of 

Z.nummularia and C.decidua and sold to pansar stores to earn some income but they get 

low money on their sale”. Sometimes they gather medicinal plants to earn money by their 

sale. But local dwellers fetch low prices for their unprocessed/raw wild plant stuff 

(Schippmann et al., 2006). Similar findings were also derived by Qureshi (1999) that 

those rural dwellers which are associated with the business of natural resources especially 

medicinal plants fulfill their household expenditure by selling these resources. In 

accordance with our findindgs, Rubina (2004) reported that medicinal plants have 

important impact on the socio-economic condition of the community. Hence, firewood 

and home medicine in this area depends heavily on plant resources; therefore its share in 

the lives of local community is significant. Similarly in the West African Sahel, rural 
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populations are using their indigenous flora as fodder for livestock and food, fuel and 

medicine for people as well as materials for manufacturing of crafts, construction and 

many other products (Ayantunde et al., 2009; Sop et al., 2011).  

 
4.2.14 Potential of medicinal shrubs in rural economy 

 In proposing the potential of medicinal shrubs in village economy medicinal plant 

experts enlisted seven points. About 85.7% respondents were agreed that the sale of these 

shrubs as medicine has great potential in rural economy. About 78.6% proposed that by 

installing proper medicinal plant processing units at the local level we can create more 

income generating sources in the area (See Table 4.41). Other major proposals were the 

knowledge of the preservation of harvested plant material (64.3%), cultivation of these 

shrubs (57.1%) and proper identification of plant and awareness of growth/flowering 

season to harvest the plant at proper time (57.1%).  

 
Table 4.41:- Potential of the medicinal shrubs in village economy 

Description F. % 

Sale as medicine 12 85.7 

Cultivation 8 57.1 

Plant material Care  & sale 7 50.0 

knowledge of preservation 9 64.3 

knowledge of processing & 

extraction 

7 50.0 

Identification & Awareness 8 57.1 

Installation of proper 

processing units at local 

level 

11 78.6 

Note: Each respondent proposed more than one point. 

 

The qualitative data also revealed that medicinal shrubs have much potential in 

enhancing the socio-economic condition of the local people. Some excerpts from the 

qualitative interview responses are as under.  

A medicinal plant expert reported “These shrubs are contributing in household 

subsistence by providing food stuff and wood for making houses and agricultural 

impliments, so they has great potential but not recognized properly”. Another expert 
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reported “….. a lot of potential but recently not used too much, as H.recurvum  has 

tremendious potential but only used as raw and in burned form sold out to the factories in 

other part of the country. If proper units were installed in the area then this single shrub 

would have large impact on the socio-economic condition of the local people”. Another 

added “…..Govt. leased the specific areas of the rangeland for Khar (H. recurvum) 

extraction in millions each year and mostly this leasee was from outside. It only benefits 

the leasee and Govt but affect the density of this shrub”. 

The above remarks indicated that rationalized approaches are required for proper 

utilization of these local medicinal shrubs to explore their socioeconomic potential. 

Medicinal plants as a source of livelihood is essentially important. Obviously, they make 

basic contributions to the healthcare of man (Babu, 2010). Although everyone on the 

Earth gets benefits from plants, financially poor peoples are typically more closely 

dependent on plants by culturally, for medicines and income (Hamilton, 2004). In 

traditional systems of medicine plants are widely used and constitute an important source 

of daily healthcare and livelihood for millions of people (Babu, 2010). According to 

Toledo (1995), in developing countries the consumption of modern pharmaceutical drugs 

is only 15% and a major portion goes to more affluent people. The poor have few 

alternatives.  As a result they depend on herbal medicines and most often prefer them 

(Marshall, 1998). Medicinal plants may be a significant income source in developing 

countries for rural people, particularly by selling wild-harvested plant material. The 

collectors from the wild lands are mostly herders, graziers/shepherds or other 

economically poor, such as landless village inhabitants (Olsen, 1998; Olsen and Larsen, 

2003). So, the potential of medicinal plants in the socioeconomic condition of the 

collectors and the plant neighbouring communities is obvious. 
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4.3. Laboratory work 
 
4.3.1. Nutritive quality parameters 
 
 According to the respondents all the selected medicinal shrubs species were used 

as food and sometimes taken as oral decoctions due to their medicinal properties. A very 

little work has been done in exploring the nutritive and medicinal values of these shrubs. 

Therefore, assessing their nutritional significance would be of utmost importance in 

understanding the multiple uses of these shrubs. For this purpose, the researcher collected 

different parts (which were mentioned by respondents to be used) of all the seven 

medicinal shrubs for chemical analysis to determine their nutritional value and secondary 

metabolite compounds present in them. Table 4.42a presents the nutritive values of 

different plant parts. The concentration of N was maximum (5.22%) in A. javanica 

(whole plant) and minimum (0.69%) in leaves of C. procera. Similarly, crude protein 

concentration was maximum (32.5%) in A. javanica (whole plant) and minimum (4.31%) 

in leaves of C. procera.  

 

Table 4.42a:- Nutrient concentrations in various parts of the sampled plants 

Shrub name Plant part 

Nutritive value % 

N CF  Protein  Ash  EEF P K NFE 
 

C. procera 

Flower 3.48f 29.53h 21.69f 11.01p 7.21b 0.02e 0.86d 43.35g 
Leaves 0.69o 29.65gh 4.31o 20.11j 7.61a 0.02e 0.44l 41.51h 
Roots & Root bark 1.04n 15.38n 6.50n 9.99q 6.61c 0.06a 0.69i 67.88b 

C. polygonoides 

Flower 1.39m 29.75g 8.56m 17.21n 6.60c 0.03d 0.59j 45.65f 
Leaves 1.74l 34.21c 10.81l 21.91h 5.61d 0.01f 0.84de 37.71i 
Roots & Root bark 2.08k 31.93f 13.10k 19.21k 4.82f 0.03d 0.44l 43.41g 

H. recurvum Whole plant 2.44i 23.51j 15.11i 18.81l 4.81f 0.05b 4.51a 52.43c 

C. decidua 

Fruit 2.29j 24.22i 14.25j 18.21m 3.91j 0.03d 0.52k 52.41c 
Flower 2.78h 9.53o 17.31h 15.21o 3.78k 0.03d 0.82ef 69.46a 
Stem bark 3.13g 37.52b 19.51g 25.31e 4.36h 0.01f 1.78b 31.94k
Roots & Root bark 3.48f 33.91d 21.69f 21.31i 4.60g 0.05b 1.61c 38.77i 

Z. nummularia 

Fruit 3.43f 20.55k 21.37f 25.71d 4.21i 0.06a 0.69i 48.13e 
Leaves 3.83e 17.54m 23.81e 27.11c 4.61g 0.04c 0.77gh 49.86d 
Stem bark 4.17d 39.49a 26.01d 24.80f 4.61g 0.06a 0.61j 31.50k 
Roots & Root bark 4.44c 29.51h 27.75c 28.91b 4.72f 0.03d 0.75h 35.87j 

H. salicornicum Whole plant 4.87b 19.90l 30.31b 24.31g 5.21e 0.03d 0.79fg 49.39de

A. javanica Whole plant 5.22a 32.17e 32.51a 33.50a 5.21e 0.02e 0.69i 28.91l 
All analyses are mean of triplicate measurements. Means in column sharing similar letters are statistically 
non-significant at P<0.05. 
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The concentrations of CF were in the range of 39.49% (stem bark of Z. 

nummularia) to 9.53% (Flowers of C. decidua). % Ash contents were maximum 

(33.49%) in A. javanica (whole plant) followed by root bark (28.91%) and leaves 

(27.11%) of Z. nummularia and minimum (10.00%) in root bark of C. procera. Lowest 

EEF concentration (3.78%) was calculated in flowers of C. decidua and maximum 

(7.61%) in leaves of C. procera. Concentrations of P varied from 0.06% (fruits and stem 

bark of Z. nummularia and root bark of C. decidua) to 0.01% (in leaves of C. procera and 

stem bark of C. decidua). Concentration of K was observed higher (4.51%) in H. 

recurvum (whole plant) while lowest (0.44%) in C. procera (leaves). NFE contents 

ranged from 69.46% in C. decidua (flower) to 28.91% in A. javanica (whole plant). These 

results indicate that all medicinal shrubs possess all essential food nutrients in sufficient 

quantities and can be used as nutritive fodder for livestock.  

Past studies are in conformity with the findings of the present study. Total protein 

in different parts of C. procera are in usual range i.e. 23.94 % in leaf extracts, in stem 

8.94 % and in bark 12.69 % (Kalita and Saikina, 2004). In whole plant of C. 

polygonoides, Aremu et al. (2006) determined total carbohydrates, starch, crude fat, crude 

protein and crude fiber as 75 %, 23 %, 4.29%, 20% and 14.42%. According to Sharif et 

al. (2006) green foliage contained 62.9 % total carbohydrates, 13.4 % crude protein, 20.7 

% crude fibre, 0.9 % ether extract, and 22.8 % ash. Capparis decidua (as whole plant) 

contains 15.1% crude protein and 42.88% crude fibre whereas ripe fruit have 8.6 % 

protein, 0.057 % P and 1.026 % K, of the total fruit weight with other components like 

sugar (Khera and Singh, 1975; Singh et al., 2011). Unripe green fruits contain 14.88 % 

crude protein, 12.32 % crude fibre, 7.43 % ether extract and 0.18 % P (Chouhan et al., 

1986). Z. nummularia leaves contained 17% crude fibre (CF), 14% crude protein (crude 

protein), 3% ether extract (EE), 56% nitrogen-free extract (NFE), 10% total ash, 73% 

total carbohydrates, 0.14% phosphorus  and 2.8% calcium (Nath et al., 1996). According 

to Azim et al. (2011), the percentage of DM, CP, CF, Ash, EE and NFE in plant leaves 

ranged 23.28%, 11.48%, 20.21%, 7.93%, 1.44% and 58.94%, respectively. Gupta et al. 

(2011) described proximate and chemical composition of Z. nummularia dry fruits on 

weight basis (g /100 g) and having (1.68) ash moisture, (10.36) crude fat, (0.96) total 

protein, (44.06) total carbohydrate, (1693.23 ppm) ptasium (K) and (53.15 ppm) calcium 

(K).  According to Ashraf et al., (2012), the stem and leaves of H. salicornicum contained 

moisture contents (21.23 %, 29.90 %), total ash contents (51.2 %, 50.80 %), crude fiber 

(5.06 %, 15.44%), total nitrogen contents (1.78%, 1.25 %), crude protein (1.125 %, 
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7.812%), starch (0.049 %, 3.12%) and total carbohydrates (4.5%, 25%). Many 

researchers analysed A. javanica (Burm.f.) Juss. ex Schult., having various chemical 

compounds including steroids, triterpenes, lipids, flavonoids, tannins, saponins, alkaloids, 

sulphates, carbohydrates and glycosides (Emam, 1999; Reddy and Reddy, 2009; Khan et 

al., 2012). Hussain et al., (2011) conducted proximate analysis of A. javanica with other 

medicinal plants of Khyber Pakhtoonkhwa, Pakistan and determined in percentage, 

moisture, protein, carbohydrates, fats, crude fiber, ash and Na, as 7.324, 7.165, 70, 1.153, 

14.23, and 28.469, respectively. 

 
4.3.2. Secondary metabolite compounds 
 
 In the present study, concentrations of secondary metabolite compounds in 

different parts of selected shrubs were carried out (4.42b).  

Table 4.42b:- Secondary metabolite compounds 
Shrub name Plant part Phenolic 

(mg g-1 DW) 
Flavonoids 

(mg g-1 DW) 
Alkaloids  

(mg g-1 DW) 

C. procera 

Flower 75.67h 5.33de 0.08b 
Leaves 126.67f 6.33de 0.02b 
Roots & Root bark 57.33i 6.33de 0.11b 

C. polygonoides 

Flower 277.00d 34.00b 0.03b 
Leaves 196.67e 14.33cd 0.13b 
Roots & Root bark 349.33c 20.0c 0.05b 

H. recurvum Whole plant 60.33i 6.33de 0.08b 

C. decidua 

Fruit 52.33i 6.33de 0.10b 
Flower 87.33g 4.00e 0.08b 
Stem bark 35.67j 5.33de 0.08b 
Roots & Root bark 21.67k 4.33e 0.04b 

Z. nummularia 

Fruit 412.00a 8.33de 0.07b 
Leaves 400.33b 7.33de 0.05b 
Stem bark 347.00c 47.67a 0.13b 

Roots & Root bark 117.67f 11.00cde 0.13b 

H. salicornicum Whole plant 80.00gh 4.33e 0.08b 

A. javanica Whole plant 188.67e 8.00de 0.35a 
All analyses are mean of triplicate measurements. Means in column sharing similar letters are statistically 
non-significant at P<0.05. 
 

The concentrations of phenolic contents were maximum (412.0 mg g-1 DW) in Z. 

nummularia (fruits) and minimum (21.5 mg g-1 DW) in C. decidua (root bark). Total 
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flavonoid concentrations were ranged from 47.67 mg g-1 DW in Z. nummularia (stem 

bark) to 4.33 mg g-1 DW in H. salicornicum (whole plant).Alkaloids contents were also 

present in all shrubs in different quantities but in high concentrations e.g. 0.35 mg g-1 

DW was found in A. javanica. In C. polygonoides, different compounds like tannins, 

phenolic compounds, saponins, steroids, terpenoids and flavonoids were found in rather 

high concentrations  in  plant roots, stem, flowers, buds and seeds while alkaloid 

concentration was moderate in  different plant parts ( Samejo et al., 2011). Gupta et al. 

(2011) determined different compounds like alkaloids, saponins, tannins, total flavonoid 

and flavonol contents as 37.51(g GAE/ mg extract), 29.97 (g GAE/ mg extract), 1.90 (g 

GAE/ mg extract), 25.15 (g RE/ mg extract) and 3.47 (g RE/ mg extract) while total 

phenolic contents are 55 (g RE/ mg extract) in Z. nummularia respectively. The research 

findings of Bhandari (1990) and Asolkar et al. (1992) also supported our results that H. 

salicornicum also contains different types of alkaloids and oil contents. A previous study 

conducted by Emam (1999) also confirms the presence of   flavonoids, tannins, saponins, 

sterols, chlorides, reducing sugars, carbohydrates, sulfates and glycosides in A. javanica 

collected from Egypt. 

 The chemical analysis of the sampled plants revealed great diversity and 

variability in the concentrations of different constituents. This disparity may be due to 

different morphological characteristics of the plants. Plants responded differently to high 

temperature, low humidity, long drought spells and over exploitations. Plants belonging 

to different taxa exhibited growth and survival in different pattern. Therefore, it is not 

astonishing that nutritive value, palatability, use in domestic medication varied from plant 

to plant. 
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CHAPTER 5 

SUMMARY  

 
Ethnobotany being a multidisciplinary science has an important role in human life.  

Many new dimensions on the association of plants and human societies have been added 

in this discipline. Since time immemorial, human life is dependent on plants for the 

accomplishment of its basic needs as food, shelter, clothing, hunting, disease cure and 

religious ceremonies. Further it has linked human societies with their old 

customs/traditions, natural resources and their sustainable management. Ancient herbal 

medicinal system has now been investigated scientifically with keen interest on different 

concoctions. Indigenous plant species are cheaper and have a diverse range of uses. 

Scientists across the world are using such species to synthesize allopathic medicines.  

Herbal medicinal systems are gaining ground and the scientists have initiated the 

documentation of their traditional use. Eefforts of documenting and identification of 

properties of wild plants have been a welcome step breakthrough and people are inclining 

towards natural cure system. 

 Cholistan desert rangeland is enriched with numerous plants of medicinal value.  

There are various areas in desert which are difficult to explore as well as hard to access 

and communicate with the residing tribes. Therefore scanty information is available on 

medicinal plants.  Present study is almost first of its kind to focus on the contribution of 

wild plants in the socioeconomic uplift of the Cholistani people. The socio-economic 

condition and medicinal plant knowledge of lesser Cholistan dwellers in permanent/semi-

permanent settlements has been documented in this study. Tradition herbal knowledge is 

supposed to be orally transmitted generation after generation. Yazman rural area was 

selected as the study area – a part of Cholistan desert rangeland. Rural economy of this 

area is mainly dependent on livestock and agriculture which is indirectly associated with 

its flora. This study entails household survey from 16 villages of Cholistan desert 

rangeland and interviews from medicinal plant experts/ herbal medicinal practitioners (14 

respondents) by using detailed questionnaires. Household surveys were focused to know 

the socio-economic conditions and the plant utilization by the locals.  

 A total of 320 respondents (local dwellers) were interviewed during 2010 to 2012. 

The sampled population was mostly involved in rearing livestock (60.0%) and agriculture 
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(35.6%) as their livelihood source. The respondents were mostly male heads of the 

families of above 40 years of age (83.1%). Most of the respondents were illiterate 

(83.1%) and their average family size consisted of 9-10 (46.9%) members. The 

respondents with livestock and agriculture profession had a monthly income in the range 

from Rs.10000/- to Rs.15000/-. They were permanently settled in the area and their 

houses were concrete based semi pacca (50.3 %) to mud houses or katcha (43.4%). The 

household assets were scanty, reflecting their modest income and consisted of daily use 

items. Mobiles phones (73.8%) and motor cycle (56.3%) were the most common 

household assets. Other household assets varied from house to house according to the 

need and income of the resident. Electricity was available only in a few villages therefore, 

electronic home appliances were limited. Livestock mostly consisted of cattle, sheep and 

camels. The major part of income was spent on food items and transport. The selected 

medicinal shrubs were browsed /grazed based on their availability in the season. C. 

procera, A. javanica and H. recurvum were not much liked by the livestock. A. javanica 

was mostly browsed by the goat and H. recurvum was more palatable for camels. The 

medicinal shrubs were available in uneven growth in the area. All respondents were very 

much familiar with the uses of the available shrubs. C. procera (99.4%), H. salicornicum 

(75.0%) and A. javanica (69.1%) were scattered all over the rangeland but H. recurvum 

(63.8%) was mostly restricted to compact plain areas called “dahars”. The density of Z. 

nummularia was minimum and mostly confined to outskirts of the villages (43.4%) and 

on the banks of water ponds (20.0%). All the medicinal shrubs were being used in human 

and livestock ailments as well as fodder, firewood, food and many other miscellaneous 

uses. C. procera, H. recurvum, H. salicornicum and A. javanica were not used as food 

because of their poisonous contents. The burned plant residue of H. recurvum and H. 

salicornicum was used for washing of cloths by the local people. Z. nummularia and C. 

decidua wood was used for making agricultural tools and implements. Z. nummularia 

leaves were used by boiling in water for bathing dead human bodies as religious belief. 

Some local inhabitants were involved in marketing of these shrubs as firewood. Herbal 

remedial uses of these shrubs were reported in 30 diseases by the local community, while 

the herbal healers were using these shrubs in curing 52 different diseases. Some shrubs 

have more medicinal uses in literature than the actual medicinal uses in the area. 

Researcher come to know that the uses of C. procera uses in vertebrae diseases treatment 

and lice treatment, C. polygonoides in joint pain, spleen enlargement as diuretic and in 

veterinary medicines, H. recurvum in wounds (burned plant is applied), ear diseases, 
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sciatica pain, C. decidua in veterinary medicines and pneumonia in man, Z. nummularia 

leave uses as hair tonic, fruits in kidney diseases, cholera and aatshak (syphilis), H. 

salicornicum in diarrhea, piles, skin diseases, eye infections (fresh leaf juice poured in the 

infected eye), women diseases and A. javanica in paralysis was not found in previous 

studies and literature. Local dwellers used these shrubs as single but experts were using 

these shrubs in various combinations other than their single use. Female and kids (76.0 

%) were generally the collectors the shrubs for firewood. Apparently, there was decline in 

the growth and survival of the flora. The major reasons of their decline were uncertain 

rain (85.7 %), population pressure (71.4 %), agriculture practice (64.3 %), nomadic 

grazing (64.3 %), extraction method (50.0 %) and use in kiln as fuel (50.0 %) but local 

inhabitants ranked over exploitation as major degradation reseaon followed by uncertain 

rain. According to the local inhabitants, the demand of medicinal shrub in the area was 

moderate (67.8 % responses) and it may increase in future (59.7 %) while according to 

the medicinal plant experts their demand was moderate (71.4% responses) and will 

increase in future (50.0% responses). According to local people these shrubs has role in 

socioeconomics of local people (93.8 %) by providing fodder for their livestock (20.9 %), 

as firewood (23.8 %) and as home remedy (21.3 %). Medicinal plant experts also agreed 

that shrubs have a due role in rural economy as firewood (92.9 %), household subsistence 

(57.1 %) and home medicine (57.1 %). These shrubs had been used due to their nature of 

treatment as natural treatment (71.4 %), less side effect (71.4 %) and also have more 

health supporting ingredients (42.9%). As there is no formal market channel involved in 

obtaining these shrubs at local level, therefore, most of the respondents indicated no 

market problem. But some hakims (Herb healers) indicated that improper storage of 

harvested plant material (7.1 %), collection in odd season (7.1 %) and lack of proper 

identification (7.1 %) were the major market problems. C. procera, H. recurvum and Z. 

nummularia were the three most prominent income generating plant species. H. recurvum 

species was sold at government level in millions for “khar” extraction. Different parts of 

these medicinal shrubs were also chemically analyzed and found rich in different nutritive 

and medicinal components like %N [maximum in A. javanica (5.22%)], % crude protein 

[maximum in A. javanica (32.5%)], % CF [maximum in the stem bark of Z. nummularia 

(39.49%)], % Ash [maximum in A. javanica (33.49%)], % EEF [maximum in leaves of  

C. procera (7.61%)], % P [maximum in the roots of C. polygonoides (0.062%)], % K 

[maximum in  H. recurvum (4.51%)] and % NFE [maximum in the flower of C. decidua 

(69.46%)]. Secondary metabolites like total phenolic [maximum in the fruits of Z. 
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nummularia (4.12 mg/0.1gm)], Total flavonoids [maximum in stem bark of Z. 

nummularia (0.48 mg/0.1gm)] and Alkaloids [maximum in A. javanica (0.17 mg/0.5gm) 

were also recorded. By training, funding, awareness and establishing market 

infrastructure, the use and benefits from shrubs can be increased. Most of the respondents 

were agreed that these shrubs’ sale as medicine had great potential.  But the potential in 

enhancing the socioeconomic can be increased manifold by installing proper medicinal 

plant processing units at the local level. This will create more income generating sources 

in the area. Other major options are the techniques of the preservation of harvested plant 

material, cultivation of these shrubs and proper identification of plant and awareness of 

growth/flowering season to harvest the plant at proper time. 

 

Recommendations: 

 

1. Trained professionals (of botany and anthropology) are required for sustaining 

folk knowledge of medicinal plants through documentation and research. 

Therefore, arrangements of capacity building through educational institutes are 

necessary to fully exploit the herbal wealth. 

 

2. Most of the medicinal shrubs are being used in the area only as fuelwood. Local 

dwellers are familiar with unique medicinal uses and recipes of these shrubs for 

different ailments, but unable to utilize them efficiently. Therefore, economic 

incentives and awareness about the importance of herbs is needed. 

 

3. Professionals are needed to establish medicinal plant inventory and Govt. to 

allocate funds to develop market infrastructure for herbal plant trade at local level. 

 

4. By exploring the medicinal potential of rangeland vegetation, we can open new 

income generating sources for the local dwellers. This will ultimately lower the 

browsing/grazing pressure on plants and also minimize their use as fuelwood. 

Better socio-economic conditions of the locals will help in maintaining a balance 

between natural flora and biodiversity of the area. 
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5. Some shrubs like Calotropis procera are notorious shrubs (considered poisonous) 

in the area and dangerous for livestock health as well yet have a potential 

medicinal value for a number of diseases. Experts are using its extracts in making 

mother tinctures for various homeopathy medicines. Therefore, by installing 

proper machinery for processing and extracting different compounds from these 

shrubs at local level could be helpful in uplifting the rural economy. 

 

6. Better communications, better communication between the local dwellers and 

herbal traders will not only promote and conserve the wild plants (natural) but 

also save the local culture of Cholistani people from extinction. 

Future Directions: 

 

1. There may be several important areas which remain uncovered during this study. 
Therefore, further research is needed to cover different anthropogenic aspects of 
the plants, their medicinal use and for exploring traditional medicines. 
 

2. Further investigations on the bioassays of these medicinal plants are also needed 
to scientifically ensure their safe medicinal uses. It will be helpful in preserving 
folk knowledge about medicinal plants by blending it with modern pharmaceutical 
research. It will also expend the traditional medicinal use of plants and turn 
modern allopathic medicines from artificial base to natural plant base.   
 

3. Investigations should also be focused on scientific validation and standardization 

of herbal medicines to avoid the side effects. Therefore, appropriate measures for 

the conservation of traditional plant therapeutics should also be undertaken. 
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Appendix 1 
QUESTIONNAIRE 1 
By M. Farooq Azhar 

Ph.D. Scholar 
QUESTIONNAIRE FOR ETHNOBOTANICAL & SOCIOECONOMIC SURVEY 

(For Local / indigenous peoples.) 
 
1. General Information. 
 
Name of the respondent.  
District name Bahawalpur 
Tehsil name Yazman 
 Name of the village  
Age of respondent  
2. Community status (Main occupation of the respondents). 

(Village farmers, Old persons (local inhabitants), Peasant working on field etc): 
____________ 

 
3a. Please provide the demographic information mentioned in the table below.  
Name of  
HH. head * 

Age Sex Education** Main source 
of HH. 
income *** 

Family 
size 

      
(*): 1=Head of household, (**): 1= Graduate, 2= Under graduate, 3=Higher secondary, 
4=Secondary, 5=Middle, 6=Primary, 7=Illiterate/others 
(***): 1=Labor/Working, 2= Agriculture 3= Hunting 4= Livestock 5= Business 6= 
Remittances 7= Any other (medicinal shrub selling etc) 
 
3b. What activities do other members of your family do that financially contribute to 
the household’s income?  
Activity Importance* Season Person/relationship 

with the head 
Annual 
income 
(Rs.) 

     
     
     
     
*Number of the activities according to their importance/ share in total HH. Income. 
4.  Settlements  
a) Type of settlement      

1.  Rural ________ 2. Urban__________ 
b)  How do you characterize your homestead?   

1.  Permanent ________ 2. Temporary __________ 
 
c) Type of house. 

1. *Pucca________   2. Semi-Pucca________   3. Kuccha_______ 
(* Pucca: Flooring, roof & walls should be cemented 
   Semi-Pucca: Temporary roofs, could be with cemented floor & wall or any one of it. 
   Kuccha: Thatched roofs, mud walls with no floorings) 
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d) How long have you lived in this area?  
1. By birth ________ 2. Last 20-30 years __________    
3. Last 10-20 years _________   4. Last 1-9 years __________ 

 
e)  Give reasons why you moved into this area? 

  
1. Native of the area _________ 2. Farming _________  
3. Livestock grazing _________ 4. Other (specify) _________  

 
5a. Does the household own any of the following items?  
Items (Yes-1/ No-2) Item (Yes-1 No-2) 
Fan  Washing Machine  
Bicycle  M. Cycle/Scooter  
Radio / Transistor  Car/Jeep/Van  
Tape Recorder  Donkey cart  
Television B/W  Bullock cart  
Television – Color  Tractor  
Refrigerator  Thresher  
Telephone  Tube well  
Mobile Phone  Any other   
 
5b. Does the household own any livestock assets? 
livestock (Yes-1 /No-2) Quantity 
Cow   
Sheep   
Goat   
Camel   
Buffalo    
 
 
6.Total Household Consumption Expenditure during one month. 

Commodity Total value 
(Rs.) 

% total 
expenditure 

Food items   
Education  of children    
Health / Medical   
Fuel (LPG, Kerosene, firewood etc.)    

Electricity    
House Rent   
Transport (including own vehicle)    
 Entertainment   
Telephone, Cable TV    
Toilet articles (toothpaste, soap, detergents, 
shaving cream etc). 
 

  

Cigarette/Hukka/Tobacco   
Miscellaneous (repairing of houses and vehicles 
etc) 
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7. Where the Medicinal shrubs found in the area.  
Name of Medicinal shrub Distribution 

In the whole rangeland At specific sites (Name of site) 
AKK   
Phog   
khar   
Karir   

Mallah   
Lani   
Bhui   

 
 
8a. Which Medicinal shrubs are commonly used in the area?  

Local 
Name 

Botanical Name Uses 

Medicinal Fodder Firewood Food Miscellaneous
AKK Calotropis procera      
Phog Calligonum 

polygonoides 
     

khar Haloxylon recurvum      
Karir Capparis deciduas      

Mallah Zizyphus nummularia      
Lani Haloxylon 

salincornicum 
     

Bhui Aerva javanica      
 
8b. Which Medicinal shrub is usually browsed/grazed by your livestock and in 
which season? 

Local 
Name 

Botanical Name Season Reason for 
browsing/grazing 

Wi
nte
r 

Sum
mer 

Autum
n 

Spri
ng 

Only 
species 

available 

More 
Palatable 

AKK Calotropis procera       
Phog Calligonum polygonoides       
Khar Haloxylon recurvum       
Karir Capparis deciduas       

Mallah Zizyphus nummularia       
Lani Haloxylon salincornicum       
Bhui Arva jawanica       
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9. What type of Medicinal shrubs does you /your family members collect and how 
they are used, give the information.  
Sr. 
No. 

Name of 
Medicinal shrubs 

Used for 
subsistence 
 

Used for 
income 
purpose* 

Other uses 
(Medicinal, 
Firewood) 

Part 
used** 

Remarks 
(Ailments names) 

1 AKK      
2 Phog      
3 khar      
4 Karir    
5 Mallah      
6 Lani      
7 Bhui      
* If yes then income of the last year, ** Roots=1, Stem=2, Bark=3, Resin/gums=4, 
Flower=5, Fruit=6, leaves=7, others (Whole) =8 
 
10. Are the Medicinal shrubs used singly or in combination with other plants, if yes 
then which plants?  
Medicinal shrub Used singly In combination (other 

plants) 
  1.________________ 

2.________________ 
3.________________ 

  1.________________ 
2.________________ 
3.________________ 

  1.________________ 
2.________________ 
3.________________ 

  1.________________ 
2.________________ 
3.________________ 

  1.________________ 
2.________________ 
3.________________ 

  1.________________ 
2.________________ 
3.________________ 

  1.________________ 
2.________________ 
3.________________ 

  
 
11. From where you obtain Medicinal shrubs when needed? 

a) Open market  b) Direct from the site  c) Herb dealer 
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12. Which time and season of the year, Medicinal shrubs are collected.  

 
 
13. Distance traveled by the collector to get Medicinal shrubs and what methods of 
extractions are used. 
Sr. 
No 

Name of Medicinal 
shrubs 

How far s/he 
walk from HH 
(Km) 

How many 
family member 
go to collect  

What extraction 
method is 
adopted 
 

     
     
     
 
 
14. Please give your opinion on the degradation of Medicinal shrubs in the Cholistan 
Rangeland. 
                                Statements        Level of Agreement 

 (1)  (2) (3) (4) (5) 

Population pressure.                  

Increase in demand.      

Over exploitation      

Lack of income of Rangeland  dwellers      

Improper management of Rangelands      

Any other      

1= Agree, 2= strongly agree, 3= Disagree 4= strongly disagree, 5= No opinion.  
 
 
 
 
 
 
 
 

Sr. 
.No   
 

Name of  
Medicinal 
shrubs 

Seasons 
 

Collection 
of  
Hours/day 

        
 No  of  Days  per  Season            

Who Collects 

Rainy summer Winter spring Male Female
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15. Give your opinion on the availability of Medicinal shrubs? 
Sr. 
No 
 
 

Type of Medicinal shrubs 
 
 

                        Availability* Remarks 

During last 5 
years 

During last 1 
year 

1 AKK    

2 Phog    

3 khar    

4 Karir    

5 Mallah    

6 Lani    

7 Bhui    

*0= same, 1= decreased, 2= increased 
16. What you feel about demand of Medicinal shrubs as a whole. 
1) High demand _______ 2) Low demand __________ 3)   Moderate demand ________ 
 
17. Did you sell any Medicinal shrubs in last 5 years? Yes________, No______. If yes 
then enlist five of them? 
1) _____________________ 2) _____________________ 3) ____________________ 

4) _____________________5) _____________________ 6) _____________________ 

18. What market channel you use? 
1) Local    __________ 2) Regional _____________ 3) National __________ 
 
19. How far is market from your Home? _____________________ 
20. What are the problems you face during marketing of Medicinal shrubs? Main 
three? 
1- 
 
 
 

2- 3- 

 
21. Please mention Medicinal shrubs which generate more income for rural 
livelihood and why? (Objective No. 5) 
1- 
 
 

2- 3- 

 
22. Who purchase the Medicinal shrubs? 
1. Small traders _________ 2. . Middle man __________ 3. Any others __________ 
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23. Do you know the price of Medicinal shrubs? In which shape you sold medicinal 
shrub? 
Name of Medicinal shrubs Plant part* Shape** Price/kg (Rs.) 

AKK    
Phog    
khar    
Karir    

Mallah    
Lani    
Bhui    

* Roots=1, Stem=2, Bark=3, Resin/gums=4, Flower=5, Fruit=6, leaves=7, Whole plant 
=8 others=9 
** Fresh=1, Dry=2, Processed=3, Some other=4  
 
24. What mode of payment you accept. 
1- By cash_________2) By credit _________ 3) Exchange of goods _________ 4) Others 
specify _________ 
25. Do you get advance from the buyers? If yes what agreement/arrangement you 
make for payment? 
Use of Advance  Repayment mode 
1-For household expenses 1-Small Installment 
2-For children education 2-In shape of products 
For both/other Both/Other 
26. Potential dependence on Medicinal shrubs in future? 
a) ) Increased__________ b) Remain same_________ c) Decreased__________ 
 
27. Did you think any role of Medicinal shrubs in enhancing the socioeconomic 
conditions? Yes / No.  If Yes then How? 

1.________________________________________________________________
__________________________________________________________________ 
2.________________________________________________________________
__________________________________________________________________  

28. How we can promote the uses of Medicinal shrubs? 
 a).by providing inputs 
  i. Training ___________ 
  ii. Funding ___________ 
  iii. Any other _________ 
 b). Awareness ____________ 
 c).By improving and exploring market system_____________ 
 d) Any others ________________________ 
 
29. Total household income/month (Rs.) _________________ 
 
30. % contribution of Medicinal shrubs in total household income.___________  
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Appendix 2 
QUESTIONNAIRE 2 
By M. Farooq Azhar 

Ph.D. Scholar 
QUESTIONNAIRE FOR ETHNOBOTANICAL & SOCIOECONOMIC SURVEY 

(For Hakims/medicinal plant experts, Pansaries (local herb sellers)  
 
1. General Information. 
 
Name of the respondent.  
Name of organization  
Age of respondent  Experience  
2. Community status (Main occupation of the respondents). 
(Hakims, Pansaries,etc): ____________  
 
3. Where these Medicinal shrubs found in the area.  
Name of Medicinal shrub Distribution 

In the whole rangeland At specific sites (Name of site) 
AKK   

Phog   
Khar   
Karir   

Mallah   
Lani   
Bhui   

 
4. Which Medicinal shrubs are commonly used in the area?  

Local 
Name 

Botanical Name Uses 

Medicinal Fodder Firewood Food Miscellaneous
AKK Calotropis procera      
Phog Calligonum 

polygonoides 
     

khar Haloxylon recurvum      
Karir Capparis deciduas      

Mallah Zizyphus nummularia      
Lani Haloxylon 

salincornicum 
     

Bhui Arva javanica      
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5. Do you ever use or sold above mentioned medicinal shrub? a)  Yes--------------- b) 
No--------------- 
      If yes, what type of ailments? And which shrub part is used? 
Plant Name Plant parts used Ailments 

AKK Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 

Phog Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 

Khar Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 

Karir Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 

Mallah Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 

Lani Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 

Bhui Fruit 
Flower 
Leaves 
Stem Bark 
Roots 
Other 
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6. Are these Medicinal shrubs used singly or in combination with other plants, if yes 
then which plants? 
Medicinal shrub Used singly In combination (other 

plants) 
AKK  1.________________ 

2.________________ 
3.________________ 

Phog  1.________________ 
2.________________ 
3.________________ 

Khar  1.________________ 
2.________________ 
3.________________ 

Karir  1.________________ 
2.________________ 
3.________________ 

Mallah  1.________________ 
2.________________ 
3.________________ 

Lani  1.________________ 
2.________________ 
3.________________ 

Bhui  1.________________ 
2.________________ 
3.________________ 

  
7. Is some kind of processing involved?  
 Yes_____________     No_____________ 
 
8. Do you have knowledge of processing of Medicinal shrubs?  

Yes_____________     No_____________ 
9. How processing is done for each Medicinal shrubs? 
Name of plant  Methods used for processing 

AKK  
 

Phog  
 

Khar  
 

Karir  
 

Mallah  
 

Lani  
 

Bhui  
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10. Do you need labor for collection, processing and storage of Medicinal shrubs?  If 
yes what type of labor you hire and how much wages you pay. 
Type of labor Wages/day 
Casual  
Contract  
Permanent  
 
11. From where you obtain Medicinal shrubs when needed? 
a) Open market  b) Direct from the site  c) Herb dealer or collecter 
 
12. Give your opinion on the availability of Medicinal shrubs? 
Sr.No 
 
 

Type of Medicinal shrubs 
 
 

                        Availability* 

During last 5 
years 

During last 1 year 

1 AKK   
2 Phog   
3 Khar   
4 Karir   
5 Mallah   
6 Lani   

7 Bhui   
*0= same, 1= decreased, 2= increased 
13. Please give your opinion on the degradation of Medicinal shrubs in the Cholistan 
Rangeland. 
                                Statements        Level of Agreement 

 (1)  (2) (3) (4) (5) 

Population pressure.                  

Increase in demand.      

Over exploitation      

Lack of income of Rangeland  dwellers      

Lack of sustainable management of Rangelands      

Any other      

1= Agree, 2= strongly agree, 3= Disagree 4= strongly disagree, 5= No opinion.  
 
14. What you feel about demand of Medicinal shrubs as a whole. 
1) High demand _______ 2) Low demand __________ 3)   Moderate demand ________ 
 
15. What are the problems you face during marketing of Medicinal shrubs? Main 
three? 
1- 
 

2- 3- 
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16. Please mention Medicinal shrubs which generate more income for rural 
livelihood and why? (Objective No. 5 & 6) 
1- 
 
 

2- 3- 

17. Potential dependence on Medicinal shrubs in future? 
a) ) Increased__________ b) Remain same_________ c) Decreased__________ 
 
18. Did you think any potential of Medicinal shrubs in enhancing the socioeconomic 
conditions? Yes / No., If Yes then How? 

1.________________________________________________________________
__________________________________________________________________ 
2.________________________________________________________________
__________________________________________________________________  

19. How we can promote the uses of Medicinal shrubs? 
 a).by providing inputs 
  i. Training ___________ 
  ii. Funding ___________ 
  iii. Any other _________ 
 b). Awareness ____________ 
 c).By improving and exploring market system_____________ 
 d) Any others ________________________ 
20. Do you organize or attend any awareness building programs for the village 
people regarding the marketing and processing of medicinal shrubs? 
a)  Yes--------------- b) No--------------- 
 
If yes, what are the programs taken by you? 
1.______________________________________________________________________
2.______________________________________________________________________ 
 
21. Do you find any difference between modern treatment and herbal treatment? 
a)  Yes--------------- b) No--------------- 
If yes, please tell us this difference? 
Ans.____________________________________________________________________
_______________________________________________________________________ 
 
23. What is the role & potential of the medicinal shrubs in village economy? 
Ans.____________________________________________________________________
________________________________________________________________________
_______________________________________________________________________ 
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Appendix 3 (a): 
Nutrient composition of different parts of selected medicinal shrubs. 

Shrub name 
Plant 
part 

% 
Dry 

matter N% %CF 
% Protein % 

Ash 

 
% EEF 

 
% 

NFE 

 
% p 

 
% k 

CP 

Flower 13.68 3.47 29.48 21.69 11.07 7.21 43.55 0.024 0.849 
Leaves 13.74 0.69 29.63 4.31 20.2 7.62 40.31 0.017 0.436 
Roots & 
Root 
bark 

32.05 1.04 15.27 6.50 10.04 6.61 67.96 0.061 0.686 

CPO 

Flower 20.75 1.37 29.69 8.56 17.29 6.63 45.52 0.026 0.588 
Leaves 37.17 1.73 34.12 10.81 22.01 5.61 37.74 0.013 0.828 
Roots & 
Root 
bark 74.07 2.08 31.9 13.00 19.24 4.83 43.32 0.028 0.425

HR 

Whole 
plant 

26.81 2.4 23.45 15.00 18.89 4.81 51.82 0.045 4.466 

CD 

Fruit 28.16 2.28 24.26 14.25 18.23 3.91 68.97 0.034 0.518
Flower 24.09 2.77 9.52 17.31 15.28 3.77 31.81 0.026 0.813 
Stem 
bark 55.87 3.12 37.48 19.50 25.43 4.36 39.09 0.014 1.764 
Roots & 
Root 
bark 48.08 3.47 33.9 21.69 21.41 4.59 49.37 0.047 1.596 

ZN 

Fruit 45.25 3.42 20.51 21.38 25.74 4.21 30.46 0.057 0.681 
leaves 42.74 3.81 17.59 23.81 27.08 4.6 35.49 0.041 0.762 
Stem 
bark 

54.47 4.16 39.52 26.00 24.92 4.61 50.35 0.061 0.599 
Roots & 
Root 
bark 40.04 4.44 29.51 27.75 28.88 4.72 29.14 0.028 0.741 

HS 
Whole 
plant 22.94 4.85 19.96 30.31 24.35 5.21 43.55 0.029 0.784

AJ 
Whole 
plant 39.95 5.2 32.19 32.50 33.47 5.17 40.31 0.022 0.686 
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Appendix 3 (b): 
Composition of Secondary metabolite compounds in selected plant samples 

Shrub name Plant part 

Phenolic 
(mg/.o1gm)  

Flavonoids 
(mg/.o1gm) 
  

Alkaloids 
(gm/.5gm)  

Mean SE Mean SE Mean SE 

CP 

Flower 0.76 0.01 0.05 0.01 0.04 0.01 
Leaves 1.27 0.02 0.06 0.02 0.07 0.03 
Roots & Root 
bark 0.57 0.01 0.06 0.01 0.05 0.02 

CPO 

Flower 2.77 0.04 0.34 0.05 0.02 0.01 
Leaves 1.97 0.03 0.14 0.02 0.06 0.02 
Roots & Root 
bark 

3.5 0.05 0.2 0.03 0.02 0.01 

HR Whole plant 0.6 0.01 0.06 0.01 0.04 0.02 

CD 

Fruit 0.52 0.02 0.06 0.03 0.05 0.03 
Flower 0.87 0.01 0.04 0.02 0.04 0.01 
Stem bark 0.36 0.04 0.05 0.01 0.04 0.02 
Roots & Root 
bark 

0.22 0.02 0.04 0.02 0.02 0.01 

ZN 

Fruit 4.12 0.03 0.09 0.01 0.04 0.02 
leaves 4 0.06 0.07 0.02 0.02 0.01 
Stem bark 

3.47 0.04 0.48 0.04 0.07 0.03 

Roots & Root 
bark 

1.18 0.02 0.11 0.01 0.06 0.02 

HS Whole plant 0.8 0.01 0.04 0.02 0.04 0.01 
AJ Whole plant 1.89 0.03 0.08 0.01 0.17 0.04 
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Appendix 4 

(a):- Randomized Complete Block AOV Table for N   
 
Source   DF        SS        MS         F        P 
Rep.      2    0.1246   0.06231 
Site     16   84.6438   5.29024   6616.85   0.0000 
Error    32    0.0256   0.00080 
Total    50   84.7940 
 
(b):- Randomized Complete Block AOV Table for CF  
 
Source   DF        SS        MS         F        P 
Rep.      2      0.04     0.020 
Site     16   3257.96   203.622   51993.6   0.0000 
Error    32      0.13     0.004 
Total    50   3258.12 
 
 
(c):- Randomized Complete Block AOV Table for Protein  
 
Source   DF        SS        MS         F        P 
Rep.      2     0.020    0.0102 
Site     16   177.000   11.0625   4644.25   0.0000 
Error    32     0.076    0.0024 
Total    50   177.097 
 
 
 
(d):- Randomized Complete Block AOV Table for Ash 
 
Source   DF        SS        MS         F        P 
Rep.      2      0.12     0.062 
Site     16   1820.16   113.760   44080.0   0.0000 
Error    32      0.08     0.003 
Total    50   1820.36 
 
 
 
(e):- Randomized Complete Block AOV Table for EEF   
 
Source   DF        SS        MS         F        P 
Rep.      2    0.0331   0.01655 
Site     16   62.7118   3.91949   3292.80   0.0000 
Error    32    0.0381   0.00119 
Total    50   62.7830 
 
 
(f):- Randomized Complete Block AOV Table for P  
 
Source   DF        SS          MS         F        P 
Rep.      2   0.00002   8.882E-06 
Site     16   0.01182   7.388E-04   1586.55   0.0000 
Error    32   0.00001   4.657E-07 
Total    50   0.01185 
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(g):- Randomized Complete Block AOV Table for K  
 
Source   DF        SS        MS         F        P 
Rep.      2    0.0035   0.00173 
Site     16   45.0418   2.81511   30728.0   0.0000 
Error    32    0.0029   0.00009 
Total    50   45.0482 
 
 
 
(h):- Randomized Complete Block AOV Table for NFE   
  
           
Source DF SS  MS  F  P   
  
Rep.  2 0.72  0.362        
Site  16 6265.38 391.586 1591.38 0   
  
Error  32 7.87  0.246        
Total  50 6273.98         
           
  
(i):- Randomized Complete Block AOV Table for Phenolic   
  
Source   DF        SS        MS         F        P 
Rep.      2    0.0491   0.02454 
Site     16   88.4033   5.52521   3930.75   0.0000 
Error    32    0.0450   0.00141 
Total    50   88.4974 
 
  
(j):- Randomized Complete Block AOV Table for Alkaloids   
         
Source DF SS  MS  F P     
Rep.  2 0.02479 0.01239       
Site  16 0.06122 0.00383 6.04 0     
Error  32 0.02028 0.00063       
Total  50 0.10628         
           
  
(k):- Randomized Complete Block AOV Table for Flavonoid   
           
Source DF SS  MS  F P     
Rep.  2 0.02515 0.01257       
Site  16 0.68262 0.04266 43.4 0     
Error  32 0.03145 0.00098       
Total  50 0.73922        
           

  

 

 


