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ABSTRACT
Propsopis juliflora, an invasive species in the arid and semi-arid areas of Pakistan. This
complex plant has become a major factor for eliminating the habitat of many indigenous
species at a catastrophic level. As reported by experts, Prosopis juliflora (Pj) is in IUCN’s
new list of 100 world’s worst invasive alien species. With profound experience of people
around the globe, it is almost impossible to terminate the growth of this plant, as it spreads
widely in most of the arid and semi-arid areas of the world, especially in Southern Pakistan.
The efforts to eradicate or control its dispersion are completely failed. Generally, perception
of both public and governments about this plant is quite negative and its most often treated
as an ‘evil plant`. On the contrary, it has been established from the recent literature that this
species has been quite useful commercially as fuel wood in many areas of Southern Sindh of
Pakistan. Beside its popular use as dune fixer its products has been used extensively for
various applications such as forage plant, gum, glucose, furniture, char-coal and bio-char
around the world. Recently, its role has been established to combat desertification and
control of climate change. Therefore, there is an emergent need to bring this plant into the
system which is viable for both eco-system and welfare human society. In this regard, this
report has examined its potential role as economic resource. The local awareness about this
plant has been documented through questionnaire/interviews of the target population. Expert
opinion on the utility and invasion of the plant has also been sought to gather scientific
information.

Furthermore, the intensity and frequency of Pj thickets also have been

determined through remote sensing techniques for the purpose to evaluate per hectare
density of Pj thicket in the study area. This density would be helpful to investigate the biochar potential. Finally, the status of this plant in the form of bio-char to restore the degraded
rangeland in the Sindh province of Pakistan has been examined.

Keywords: prosopis juliflora, geographical distribution, Lower Sindh, Remote Sensing,
persistence, species competition, Common uses, Char-coal and bio-char

1.

INTRODUCTION

Prosopis juliflora, found as an invasive species in the arid and semi-arid areas of Pakistan eliminating the habitat
of indigenous species at a catastrophic level. As mentioned in IUCN’s list of 100 world’s worst invasive alien
species (Mwangi and Swallow, 2005). The stands of Prosopis Juliflora are so common in lower Sindh that it has
become the most frequent and intensified plant in this region, as compared to all plant species. As witnessed
around the globe it is almost impossible to terminate the growth of this plant, as it spreads widely in most of the
areas of globe and in Pakistan as well. Therefore, scientists around the globe would like to discover its beneficial
role in local economies. In the context, this report has evaluated the role of this unique plant species as a friendly
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species for the local eco-systems and indigenous human population of the rural areas of Pakistan. The main
objective is to determine the potential of prosopis juliflora for the production of bio-char to minimize the effects
of Desertification and Climatic Change. To accomplish, these objectives we sought to achieve identified
objectives by phrasing following questions:

1.1

Research Questions (Objectives)
•

How and when this plant species was introduced in Pakistan? (Its origin and Diffusion within Pakistan)

•

Where it has been commonly found in Pakistan? (The knowledge of the Habitat and Eco-system and
Geographical Distribution)

•

How we could assess and monitor the growth of this species at large scale? (Search for a Monitoring
Technology)

•

How it behaves with other indigenous and exotic plant species? (Survival and Species Competition)

•

What are the main advantages and disadvantages? (Discovering the Balance)

•

Commercial Uses of this plant (Especially, its role as bio-char producing plant)

•

How local people are thinking about this plant? (Local perception)

•

How much soils are degraded because in lower Sindh (Rate of Land Degradation)

•

How much bio-char is needed to convert these soils into fertile land

•

What potential p. juliflora has to meet this demand, besides other crop residues and bio material?

•

How p. juliflora could be used as an agent to combat desertification and climate change?

•

Why p. juliflora is recommended as potential source of bio-char production in wastelands (the Climate
Change perspective)?

•

What benefits we can get from prosopis juliflora conversion into bio-char in terms of energy (BTUs)
for rural household cooking and other purposes?

1.2

Study Area

For this brief investigation, Lower Sindh areas of Pakistan have been selected. Administratively, Lower Sindh is
often covered by Karachi, Thatta, Badin and Tharparkar Districts. However, because of the time and financial
constraints we have only taken Karachi and Thatta districts into consideration. Nevertheless, some areas of
Tharpakar, Jamsohoro and Lasbela Districts are treated as peripheral areas and superficially analyze through
satellite data Figure-1.
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Figuer-1: The Study Area

1.3

Spatial Distribution

At the Global scale, Prosopis juliflora, found as native, local and indigenous species in 15 countries (in Central
and South America), whereas, it is treated as invasive species in more than 40 countries. Native to Central and
South America - spreading from southern Mexico to Panama and from the Caribbean Islands to northern South
America (Venezuela and northern Peru) - (Harris et al. 2003; Pasiecznik et al. 2001; Wick and Thiessen et al.
2000; Noor and Salam 1993,) P.juliflora has been introduced globally over the last 200 years. Today, it can be
found in various semi-arid and arid climate zones including further parts of Southern America, India and
Pakistan, Australia and the Pacific, and several countries in Africa, the Arabic Peninsula, and the Middle East.
(Pasiecznik et al. 2001; Wick and Thiessen et al., 2000; Iqbal and Shafiq 1997) (Figure 2).
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Figure-2: Global Distribution of Prosopis juliflora

Source: Author

1.4

Origin and Dispersion of this Species in Pakistan

P. juliflra is a unique plant and found in varied climatic conditions around the globe. It is probably originates
from Peru or Mexico; it occurs naturally in dry areas of northern South America and Central America, Mexico
and southern USA. It has been introduced into many tropical areas, including northeastern Brazil, Africa,
Australia, Southeast Asia and South Asia. Also often referred to as mesquite or algaroba (Pasiecznik 2001;
P. juliflora was introduced into Sindh, Pakistan in 1857 (at that time Pakistan was part of un-divided India) of
during the late 19th century (Figuer-3), possibly from Mexico or Jamaica (Luna, 1996). Initial purpose of the
introduction of this exotic species in sub-continent was sand dunes stabilization, which was followed by various
Governments of Pakistan in 1950s and 1960s. In 1970s, it was planted in Gwadar district, Balochistan for the
control of sand dunes movement (Ahmad et. Al., 1996). Gradually, from Southern Sindh it spreads in many parts
of Sindh, Pujab and Balochistan provinces. Figure-4 is an attempt to document the distribution of p. juliflora
through the review of literature and perceived knowledge of the taxonomists that has been gathered through unstructured interviews.
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Figuer-2: Diffusion of P. Juliflora in the World

Source: Pasiecznik et. al. (2001)

Figuer-3: Distribution of Prosopis juliflora in Pakistan

Source: Author
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Figuer-4: Distribution of Prosopis juliflora in the Study Area

Source: Author

2. METHODOLOGY
As outlined in the objectives at the first stage, there is an emergent need to evaluate the commercial potential of
p. juliflora, therefore, review of literature is meticulously analyzed to tap its potential as an economic
measurement and presented as separate session. Other collateral and baseline data for this study has been
gathered through field information (both physical and human perception survey), Rapid field observation, remote
sensing and analysis through questionnaires are the main methods or techniques on the basis of which data has
been gathered.

2.1

Review of Literature

Credible international literature was carefully studied and the information and results widely incorporated into
the study to strengthen, compare and discuss particular hypothesis and findings for P. juliflora. The international
and regional information on P. juliflora was further used to present a more complete profile of a plant species
that had barely been studied especially In the context of Pakistan. The vast majority of international literature was
obtained from internationally recognized journals and books available via both libraries and internet resources.
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2.2

Prosopis juliflora in Botanical Terms

The name Juliflora, comes from julus, meaning ‘whip-like’, referring to the long inflorescences, and flora being
the flower (Pasiecznik et. al. 2001), where as popular name devi in the means goddess. Prosopis juliflora is found
both as medium size bush and also an evergreen tree with a sizeable crown and an open canopy, growing to an
average height of 5-10 m in many parts of arid and semi arid areas of the world. In Pakistan, most oftenly its
stands are bushy and whereas isolated trees could also be noticed as few places. However, at some places in
Lower Sindh it may gain a height of 14-16 meters (Plate-1). As reported by Bokerzion (2008), Prosopis juliflora
Swartz (Leguminosae subfam. Mimosoideae) is a perennial, fast-growing, often ever-green and drought resistant
plant that grows in semi-arid areas as well as desert like conditions. P.juliflora is predominantly xerophilous,
aculeate, and spiny or rarely unarmed (Burkart, 1976).

Worldwide, there are about 44 recognized species of the genus Prosopis, which have been extensively identified
and listed by Burkhart (1976). The stem is green-brown, sinuous and twisted, with axial thorns (avearge size is 35cm length) positioned on both sides of the nodes and branches (World Agro forestry Center, 2009). Bark
somewhat rough; dull red. The root system includes a deep taproot, with ability to suck water from greater depth.
Leaves compound; leaflets in 13-25 pairs, oblong (3 x 1.7 mm) and dark green, bipinnate with 1 or sometimes 2
pairs of rachis, almost pendulous (Palte-2). Flowers lateral to the axis with a tubular, light greenish-yellow, 1.5
mm wide calyx with hooded teeth; corolla light greenish-yellow, composed of 5 petals with 3 mm wide
pubescent along its edges (Palte-2). Fruit a non-dehiscent pod, straight, linear, falcate to annular, with a
coraceous mesocarp in one segment or divided into several segments; seeds compressed, ovoid, hard, dark
brown, with mucilaginous endosperm surrounding the embryo; cotyledons flat, rounded, epigenous when
germinating (World Agro forestry Center, 2009).

Bookerzion (2008) reported P. juliflora as a very important nitrogen-fixing species in arid and semi-arid areas
and is widely regarded as being potentially useful to people living in desert regions as it can be used as a source
of fuel wood, animal fodder, timber for construction and furniture, as living fences and shelterbelts to halt the
encroachment of sand dunes, and occasionally even for human nutrition. Other products derived from P. juliflora
can be honey, gums, fibers and medicines (Harris et. al. 2003, Laxen 2005). However, it‘s potential as biochar
producer is not much reported in recent literature.
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Plate-1: A matured Tree of Prosopis juliflora reaching at height of 15m in Karachi

Photo: Author

Plate-2: Leave, Flowers and Pods of Prosopis juliflora in Lower Sindh

Photos: Author
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2.3

Botanical Characteristics

2.3.1 Taxnomical Identity
Following taxonomical species identity characteristics are directly adopted from the Bokerzion (2008) and Agro
Foretery Directory (World Agroforestry Center, 2009).

Current name: Prosopis juliflora
Authority: (Swartz) DC.
Family: Leguminosae 650 genera, 18,000 species
Sub-family: Mimosoideae 50-60 genera, 650-725 species
Tribe: Mimoseae 5 tribes
Group: Prosopis 9 groups
Genus: Prosopis 4 genera

2.4

Synonym (s)

Algarobia juliflora (Swartz) Benth. ex Heynh.
Mimosa juliflora Swartz.
Mimosa salinarum Vahl.
Netuma juliflora (Swartz) Raf.
Prosopis cumanensis Kunth.
Prosopis dominguensis DC.
Prosopis vidaliana Naves.

2.5

Local Names (Pakistan)

Urdu:

Vilayati babul, kikar

Punjabi:

Vilayati kikar, pahari kikar

Sindhi:

Devi

Pashto:

Nargahi

Balochi:

Walloor

(Hindi) :

Vilayati babul, vilayati khejra

(English) :

Algarroba, honey mesquite, mesquite, mesquite bean
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2.6

The Habitat

P. juliflora is xerophytic and is adapted to many soil types under a wide range of climatic conditions. The value
of the tree lies in its exceptional tolerance of drought and marginal soils. It tolerates strongly saline soils and
seasonal waterlogging. P. juliflora has been planted successfully on soils with acid to alkaline reaction. It is
sometimes said to dry out the soil and compete with grasses, particularly in dry areas; hence, in some areas it is
considered a weed. Quite interestingly enough in Lower Sindh, it has been found everywhere in various types
eco-systems, for instance, in agricultural fields, urban settlements, river beds, rocks mountain-slopes, road-sides,
saltish soils and the coastal belt. Local details of the habitat could be found in field observation section of this
report.

2.7 Biophysical limits
At many places in the sub-continent and various parts of Pakistan P. Juliflora physiographically found and grown
under following environmental conditions.
Altitude:

0-1500 m

Mean annual temperature:

14-34

Mean annual rainfall:

50-1200 mm

Soil Type:

It could grow on a variety of soils including riverine forest, waterlogged

0

C

areas, rocky hills, saline flats, shifting sand dunes and coastal sand,
although it attains its best size in localities protected from wind and
having the water table not far below the surface. It can grow in
waterlogged conditions and is tolerant to high salinity (World Agro
forestry Center, 2009).

2.8 Reproductive Biology
P. juliflora inflorescence is small, green-yellowish spikes without any particular fragrance or attractiveness,
though relished by bees. Flowering begins at the age of 3-4 years. In Pakistan and India, P. juliflora flowers
twice a year, in February-March and August-November, and is a prolific seeder. The pods from autumn
flowering mature by May or early June and are dispersed before the onset of the monsoon. In drought years,
autumn flowering is extremely affected, with trees often failing to flower, but these same trees flower and fruit
subsequently when there is adequate rainfall. The bisexual, pea like flowers (Plate-2) are cross-pollinated by
wind and insects. The seed is disseminated and pretreated by the agency of animals that feed on the pods (World
Agro forestry Center, 2009).
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2.9 Role as Invasive Species
Prosopis juliflora, an invasive species in the arid and semi-arid areas of Pakistan. It has become a major factor
for eliminating the habitat of indigenous species at a catastrophic level. Prosopis juliflora is in IUCN’s new list
of 100 world’s worst invasive alien species (Mwangi and Swallow, 2005).

Invasion by Prosopis is, however, mainly associated with large numbers of open-grazing cattle. Seed can be
spread rapidly; either from established plantations or from single trees around houses or water-holes, and will
persist for long periods in the seed bank. Invasive, exotic Prosopis species have been declared noxious weeds in
Australia, South Africa, Sudan and Pakistan.

As reported by Essa et. al. 2006 A new study of the impact of Prosopis juliflora in the UAE showed a great
depressive effect on the number, density and frequency of the associated species, particularly its invasion to
native vegetation which should be protected like Prosopis cineraria. It is being combated by many municipalities
including the municipality of Dubai.

Evaluation of this species has always become a challange for decision-makers. In this context, the information as
invasive specie was well summarised in Jacoby and Ansley (1991) and forms the basis for evaluating the
feasibility of eradication and control. The efforts of eradiation started in many cuntries but less intensive
eradication programmes have been implemented in Argentina, Paraguay, South Africa, Sudan, Pakistan and
Australia. Subequent failure in eradiction led to the change of the term of eradication which has gradually been
replaced with that of control, as it became clear that total kill and exclusion of Prosopis from a site once invaded,
if possible, could not prevent further encroachment and reinvasion.

International Union for Conservation of Nature and Natural Resources (IUCN) defines Alien Invasive Species as
an alien species which becomes established in natural or semi-natural ecosystems or habitat, an agent of change,
and threatens native biological diversity. These invasives are widely distributed in all kinds of ecosystems
throughout the world, and include all categories of living organisms. Nevertheless, plants, mammals and insects
comprise the most common types of invasive specie.

Hand clearing remains practical only for small land holdings of high value, such as for agriculture, or where
labour is relatively cheap. Hand clearing can also be used in conjunction with some mechanical or chemical
methods, such as chemical stump treatment. In Pakistan, hand grubbing was cheaper than chemical stump
treatment (Khan 1961). Mechanical grubbing can be carried out with tractor operated machines, but effectiveness
is limited by tree size, and grubbing is more cost effective in lighter infestations.
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2.10 Commercial, Social and Herbal Uses
Prosopis juliflora is plant which often negatively perceived having many potential comercical uses. It is as an
economic resource as reported by Mwangi and Swallo (2005), Pasiecznik et. al. (2001) and Pasiecznik (1999)
have provide a comprehensive account of the generic uses of this plant. Prosopis could also play a leading role in
the a-forestation of arid lands. Their capability of growing on degraded land under arid conditions has made them
especially suitable for this purpose. Being a multi-purpose tree, prosopis fits very well into dry land agro forestry
systems, controlling soil erosion, stabilizing sand dunes, improving soil fertility, reducing soil salinity, reviving
fuel energy resources, supplying feed and forage for grazing animals, furnishing construction timber and
furniture wood, supplementing food for humans, and promoting honey production (Bookerzion 2008).

Prosopis juliflora produces is an excellent quality fuel of relatively high quality calorific value, which burns very
well even when freshly cut. It could also produce high quality charcoal and its heartwood is strong and durable. It
branches are widely used as fencing posts, while its pods which are high in protein and sugars may be important
very fodder for livestock, and / or food for humans. However, the pods have been reported to result in facial
contortions, impacted rumen and constipation among livestock (Bookerzion 2008). These strong side effects may
sometimes be able to be fatal. Prosopis juliflora has also been used to shelter agricultural crops from wind and to
reduce the movement of soil and sand. Its leaves contain various chemicals known to affect pal ability to
livestock, but also suppress the germination and growth of crops, weeds and other trees. As reported by
Bookerzion (2008), empirical studies conducted in Sudan indicated that wind speed inside a five-year-old
Prosopis juliflora plantation was reduced by an average 14 %, while potential evaporation was reduced by 22%.
There was also considerable improvement in soil texture and soil organic matter under the tree canopy, with soils
under the canopy having higher total nitrogen and available phosphorus, and lower soil pH than soils in the
adjacent open field (El Fadl, 1997). Plant cover was also lower under P. Juliflora than in the open areas. Organic
carbon and total nitrogen concentrations in soils under P. juliflora were 13% and 45% higher than in the open
areas. An evaluation of the comparative performance of Prosopis juliflora against other tree species in many
countries around the world found that this amazing plant seedling had the highest survival rate, height gain, girth
growth and the highest primary biomass production (Bookerzion, 2008).
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Figuer-5: Commercial Uses of P. Juliflora

Source: (DFID, Undated)

The importance of Prosopis as a dry land resource is illustrated in India where it is considered a valuable tree
species of the desert ecosystem, particularly in the arid zone. As recorded by Varshney (1996), it constitutes a
large percentage of vegetative cover, producing about 25 to 30 tons of biomass/ha/year at a short rotation age of
4 to 5 years. It also has a tremendous potential for pod production. In Gujrat India, university students collected,
processed and marketed about 300 metric tons of honey, which generated about a half million man-days of labor,
an important source of employment and income for local people. In addition, the Gujarat Agricultural university
manufactures charcoal from Prosopis juliflora for the government of Gujarat. Between 1990- 1995, it
manufactured about 300,000 bags of charcoal and generated about 300,000 man days of labor demand.

In Mexico, Argentina, and Brazil, Prosopis pods are an important source of animal feed (Felker and Moss, 1996).
In Peru, pods of especially sweet varieties are used for human food. Prosopis juliflora pods are a valuable low
cost fodder in the semi-arid areas of Northeastern Brazil (de Barros et. al., 1988), where it partly offsets fodder
scarcity during the dry season. To prevent undesired Prosopis juliflora propagation in pastures or subsistence
farming lands, animals are fed on ground pods, either alone or combined with other fodder, so that the seeds are
totally destroyed and plants do not proliferate through seeds embedded in animal droppings (Ribaski, 1988).
Results of feeding trials indicate that rations for goats, sheep, beef cattle and dairy cattle can give very good
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weight gains and/or milk production when about 60% of the diet consists of ground Prosopis pods as reported by
(Abdelgabbar, 1986). Suitable amendments such as urea, cottonseed meal or molasses must be included in the
feed. In central Mexico, rural cooperatives that have organized for the storage and processing of mesquite pods
have increased the cash incomes of rural farmers and provided a local source of nutritious livestock feed (Silbert,
1996).

The incredible economic and physiological characteristics of Prosopis juliflora make it a prime contributor to the
development of many arid regions, especially if its invasive habit is controlled and the thorns that limit its
widespread acceptance are controlled. In many parts of the world efforts are underway to modify these
undesirable attributes. New erect Prosopis clones with small thorns and high production of highly palatable
human pods have been identified in Peruvian field trials (Felker, 2002). These have had exceptional performance
in field trials in Haiti, Cape Verde and India. India’s mesquite improvement program is involved in the largescale collection of seeds of superior mesquite trees, both within the country and abroad (Singh, 1996).

The effective role of P.juliflora as a beneficial, multi-purpose shrub or tree has been extensively promoted in
parts of African and Asia. This has challenged those reports outlining the downsides of Prosopis. These are the
hazards - for example the vast spread of Prosopis at the expense of native range lands - that have occurred in
many semi-arid and arid lands as a consequence of intensive planting of the species over the last decades and
sometimes centuries, extended by the lack of appropriate management and planning. However, many experts
remain on a ‘safe boat’: They are simply indecisive whether P.juliflora is a threat or an opportunity (Bookerzion,
2008). Iqbaland and Shafiq (1997) reported that “Prospois Juliflora is a common weed in waste land of Sindh,
Punjab and the Northern Areas up to Kashmir” before continuing to call it a “remarkable shrub”, which would
appear to be a contradiction to most readers, especially those who are not familiar with the positive sides of the
species. The reasons for the approval of a “common weed” lay in its utilization: P.juliflora provides valuable
resources to local communities in the form of fuel wood, timber, and fodder for livestock such as goats, sheep,
and cattle. It can be used as shade in hot climates, as wind breaks or for the stabilization of sand dunes that
threaten to encroach into inhabited land areas. Moreover, P.juliflora is extremely tolerant towards a wide range of
climatic, soil physical and chemical condition. As a result of those attributes, P.juliflora is widely regarded as a
useful resource among rural communities who are facing increased natural resources shortages due to population
pressure, drought and other climate hazards, as well as armed conflict (Bookerzion, 2008). In Pakistan, Muzaffar
and Ahmad (1991) reported P. Juliflora as a major source of bee forage. Smilarly cost of water can be much
reduced by using sea water or saline well water that is otherwise unsuitable for other purposes, directly or mixed
with fresh water. P. Juliflora plantations have been raised successfully with saline water in Pakistan (Khan et. al.
1986). Products of P. Juliflora are important commodities in local economies in many parts of the world. They
are primarily sold unprocessed but also, increasingly, as processed and packaged goods. By far the main
commodities traded at present are firewood, fuel wood and charcoal for domestic and light industrial use. Trading
in firewood and charcoal provides a substantial part of family income for rural populations in many arid and
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semi-arid areas where P. Juliflora and P. pallida are common, such as in India (Reddy 1978), Pakistan (Khan et.
al. 1986).

2.10.1 Important Products of Juliflora
Food: Rich, delicious flour can be made from Pulverized pods from which seeds have been removed. Cotyledons
and embryos when pulverized yield a flour rich in protein and sugar appropriate for diabetic people. There are
reports that P. juliflora pods are used in preparing bread, sweets, syrup and coffee. The pods must be processed to
improve the flavour. Sugars and sweeteners can be produced from the pods.

Fodder: For dairy cows, the flour may make up 40-60% of concentrate rations. In South Africa, it is fed unmixed
to sheep. Ripe pods contain 12-14% crude protein. The short-fibred parts are also suitable for pigs and poultry.
Apiculture: This species is a major honey source in Bolivia, Jamaica, Pakistan, Western Australia and
elsewhere. In Sri Lanka, it is one of the most important species for bee forage due to its very copious nectar flow.

Fuel: The generally crooked stems and branches make good firewood and provide excellent charcoal. Charcoal
from P. juliflora wood is used extensively in the USA as barbecue fuel; about 30% of the charcoal sold for this
purpose originates from P. juliflora from the Sonora Desert in northern Mexico. In Pakistan its charcol has been
extensively used in Kilns of poultry farms during winter season.

Fiber: There is a large potential for P. juliflora as a source for fiber in the production of paper, paperboard and
hardboard. Timber: Seasoned wood is used for fence posts, furniture, crafts and corrals. It is rarely used in
construction, as most tree trunks are not long or straight enough. Gum or resin: P. Juliflora heartwood contains
significant amounts of extractable polyphenolic compounds from which can be isolated a unique flavinol
compound used in the formation of new phenol-formaldehyde polymeric resins. A reddish-amber gum, similar in
properties to the gum arabic produced by Acacia senegal, often exudes from the stem and older branches. Tannin
or dyestuff: Tannin or dyestuff can be extracted from P. Juliflora but the yield is only about 10%. Tannin could
also be extracted as a byproduct when P. juliflora wood is processed for other purposes, such as animal rations.

Medicine: P. Juliflora syrup prepared from ground pods has various medicinal values. It is given to children
showing weight deficiency or retardation in motor development, the syrup is believed to increase lactation. It is
also used for preparing various medicinal syrups, particularly for expectorants. Tea made from P. Juliflora is
thought to be good for digestive disturbances and skin lesions.
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2.10.2 SERVICES
Erosion control: P. Juliflora has been used to arrest wind erosion and stabilize sand dunes on coastal areas. It is
listed as on the tree species used in sand-dune stabilization in India. Shade or shelter: Planted in windbreaks and
shelterbelts. Reclamation: Widely planted for land reclamation because it is an aggressive colonizer, tolerant of
very poor, degraded, saline and alkaline soils. In the USA, aerial seeding of a mixture of P. Juliflora, Nicotania
glauca and several Eucalyptus species is used to revegetate abandoned copper mines. Nitrogen fixing: P. Juliflora
moderately enriches the soil with atmospheric nitrogen obtained through symbiosis with cowpea-type
Rhizobium. The roots also form mycorrhizal associations with Glomus fungi. Plants with both Rhizobium and
mycorrhizal associations show significantly higher nitrogen fixation rates than those lacking the mycorrhiza. Soil
improver: Total nitrogen, sulphur and soluble salts, as well as organic matter, have been shown to increase 3-fold
in the upper 4.5 m of soil under P. juliflora. Intercropping: The best species to grow in association with P.
Juliflora are Cenchrus ciliaris, Opuntia spp. and Pancium maximum. Ornamental: P. Juliflora is used to line
urban motorways. However, its thorns pose problems for pruning and maintenance.

Sand Dune Fixation: Its role as dune fixer has been established in arid and semiarid areas of Pakistan Dune
fixation could further control the unsupervised growth of dust storm.

2.10.3 Biochar
Biochar is defined simply as charcoal that is used for agricultural purposes. It created using a pyrolysis process,
heating biomass in a low oxygen environment. Once the pyrolysis reaction has begun, it is self-sustaining,
requiring no outside energy input. Byproducts of the process include syngas (H2 + CO), minor quantities of
methane (CH4), tars, organic acids and excess heat. Once it is produced, biochar is spread on agricultural fields
and incorporated into the top layer of soil. Biochar has many agricultural benefits. It increases crop yields,
sometimes substantially if the soil is in poor condition. It helps to prevent fertilizer runoff and leeching, allowing
the use of less fertilizers and diminishing agricultural pollution to the surrounding environment. And it retains
moisture, helping plants through periods of drought more easily. Most importantly, it replenishes exhausted or
marginal soils with organic carbon and fosters the growth of soil microbes essential for nutrient absorption,
particularly mycorrhizal fungi.

Biochar is a 2,000 year-old practice that converts agricultural waste into a soil enhancer that can hold carbon,
boost food security and discourage deforestation. The process creates a fine-grained, highly porous charcoal that
helps soils retain nutrients and water. Biochar is found in soils around the world as a result of vegetation fires and
historic soil management practices. Intensive study of biochar-rich dark earths in the Amazon (terra preta), has
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led to a wider appreciation of biochar’s unique properties as a soil enhancer. Biochar can be an important tool to
increase food security and cropland diversity in areas with severely depleted soils, scarce organic resources, and
inadequate water and chemical fertilizer supplies.

Biochar also improves water quality and quantity by increasing soil retention of nutrients and agrochemicals for
plant and crop utilization. More nutrients stay in the soil instead of leaching into groundwater and causing
pollution.

2.10.3.1 Biochar as an agent to Combat Climate Change
The carbon in biochar resists degradation and can hold carbon in soils for hundreds to thousands of years.
Biochar is produced through pyrolysis or gasification — processes that heat biomass in the absence (or under
reduction) of air. In addition to creating a soil enhancer, sustainable biochar practices can produce oil and gas
byproducts that can be used as fuel, providing clean, renewable energy. When the biochar is buried in the ground
as a soil enhancer, the system can become "carbon negative". Biochar and bioenergy co-production can help
combat global climate change by displacing fossil fuel use and by sequestering carbon in stable soil carbon pools.
It may also reduce emissions of nitrous oxide. We can use this simple, yet powerful, technology to store 2.2
gigatons of carbon annually by 2050. It’s one of the few technologies that is relatively inexpensive, widely
applicable, and quickly scalable. We really can’t afford not to pursue it.

2.10.3.2 Biochar Role in soil Productivity
Biochar enhances soils and their productivity. By converting agricultural waste into a powerful soil enhancer that
holds carbon and makes soils more fertile, we can boost food security, discourage deforestation and preserve
cropland diversity. Research is now confirming benefits that include: Reduced leaching of nitrogen into ground
water Possible reduced emissions of nitrous oxide Increased cation-exchange capacity resulting in improved soil
fertility Moderating of soil acidity Increased water retention Increased number of beneficial soil microbes
Biochar can improve almost any soil. Areas with low rainfall or nutrient-poor soils will benefit the most.

2.10.3.21 Biochar and Terra Preta Soils
Biochar production is modeled after a process begun thousands of years ago in the Amazon Basin, where islands
of rich, fertile soils called terra preta ("dark earth") were created by indigenous people. Anthropologists speculate
that cooking fires and kitchen middens along with deliberate placing of charcoal in soil resulted in soils with high
fertility and carbon content, often containing shards of broken pottery. These soils continue to "hold" carbon
today and remain so nutrient rich that they have been dug up and sold as potting soil in Brazilian markets.
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2.10.3.22 Developing Country Prespective on Biochar Systems
Biochar systems can reverse soil degradation and create sustainable food and fuel production in areas with
severely depleted soils, scarce organic resources, and inadequate water and chemical fertilizer supplies. By
making croplands more fertile for longer periods of time, biochar discourages deforestation. Low-cost, smallscale biochar production units can produce biochar to build garden, agricultural and forest productivity, and
provide thermal energy for cooking and drying grain. With the addition of an engine or turbine, these systems can
produce kinetic energy for grinding grain or making electricity.

Bio-char is charcoal created by pyrolysis of biomass. The resulting charcoal-like material is a form of biosequestration or atmospheric carbon capture and storage. Charcoal is a stable solid and rich in carbon content,
and thus, can be used to lock carbon in the soil. Biochar is of increasing interest because of concerns about
climate change caused by emissions of carbon dioxide (CO2) and other Green House Gases (GHG). Carbon
dioxide capture also ties up large amounts of oxygen and requires energy for injection (as via carbon capture and
storage), whereas the biochar process breaks into the carbon dioxide cycle, thus releasing oxygen as did coal
formation hundreds of millions of years ago. The atmosphere would be rebalanced more quickly this way.

Biochar is a way for carbon to be drawn from the atmosphere and is a solution to reducing the global impact of
farming (and in reducing the impact from all agricultural waste). Since biochar can sequester carbon in the soil
for hundreds to thousands of years, it has received considerable interest as a potential tool to slow global
warming. The burning and natural decomposition of trees and agricultural matter contributes a large amount of
CO2 released to the atmosphere. Biochar can store this carbon in the ground, potentially making a significant
reduction in atmospheric GHG levels; at the same time its presence in the earth can improve water quality,
increase soil fertility, raise agricultural productivity and reduce pressure on old growth forests.

Current biochar projects are small scale and make no significant impact on the overall global carbon budget,
although expansion of this technique has been advocated as a geoengineering approach. As trees pull down
carbon dioxide and release oxygen very efficiently they are already well suited to geoengineering. Further
research is in progress, notably by the University of Edinburgh, which has a dedicated research unit. Agrichar is
produced by best Industries in Australia.

The approach which favors applications that benefit the poorest is gaining traction: in May 2009, the Biochar
Fund received a grant from the Congo Basin Forest Fund to implement its concept in Central Africa. In this
concept, biochar is a tool used to simultaneously slow down deforestation, increase the food security of rural
communities, provide renewable energy to them and sequester carbon.
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2.10.3.23 Carbon sinks potential of juliflora
Biochar can sequester carbon in the soil for hundreds to thousands of years, like coal. Modern biochar is being
developed using pyrolysis to heat biomass in the absence of oxygen in kilns. Modern biochar production can be
combined with biofuel production in a process that may produce 3 to 9 times more energy than invested, is
carbon-negative (withdraws more carbon from the atmosphere than it releases) and rebuilds geological carbon
sinks. This technique is advocated by eminent scientists such as James Hansen, an internationally-renowned
climate scientist and head of NASA's Goddard Institute for Space Studies, and James Lovelock, creator of the
Gaia hypothesis, for mitigation of global warming by greenhouse gas remediation.

Biochar is a high-carbon, fine-grained residue which today is produced through modern pyrolysis processes.
Pyrolysis is the direct thermal decomposition of biomass in the absence of oxygen to obtain an array of solid
(biochar), liquid (bio-oil) and gas (syngas) products. The specific yield from the pyrolysis is dependent on
process conditions, and can be optimized to produce either energy or biochar. Even when optimized to produce
char rather than energy, the energy produced per unit energy input is higher than for corn ethanol.

2.10.3.24 Use as a carbon sink
Biochar can be used to hypothetically sequester carbon on centurial or even millennial time scales. Plant matter
absorbs CO2 from the atmosphere while growing. Plant matter, however, undergoes natural biogenic degradation,
and by itself, is not a contributor to global warming. The notion therefore that plant matter should be converted to
biochar to reduce atmospheric CO2 is very probably fallacious. In fact, it is fossil CO2 that is being emitted as
CO2 that should be reduced to biochar. In the natural carbon cycle, plant matter decomposes rapidly after the
plant dies, which emits CO2; the overall natural cycle is carbon neutral. Instead of allowing the plant matter to
decompose, pyrolysis can be used to sequester the carbon in a much more stable form. Biochar thus removes
circulating CO2 from the atmosphere and stores it in virtually permanent soil carbon pools, making it a carbonnegative process. In places like the Rocky Mountains, where beetles have been killing off vast swathes of pine
trees, the utilization of pyrolysis to char the trees instead of letting them decompose into the atmosphere would
offset substantial amounts of CO2 emissions. Although some organic matter is necessary for agricultural soil to
maintain its productivity, much of the agricultural waste can be turned directly into biochar, bio-oil, and syngas.
The use of pyrolysis also provides an opportunity for the processing of municipal waste into useful clean energy
rather than increased problems with land space for storage.

Biochar is believed to have long mean residence times in the soil. While the methods by which biochar
mineralizes (turns into CO2) are not completely known, evidence from soil samples in the Amazon shows large
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concentrations of black carbon (biochar) remaining after they were abandoned thousands of years ago. The
amount of time the biochar will remain in the soil depends on the feedstock material, how charred the material is,
the surface:volume ratio of the particles, and the conditions of the soil the biochar is placed in. Estimates for the
residence time range from 100 to 10,000 yrs, with 5,000 being a common estimate. Lab experiments confirm a
decrease in carbon mineralization with increasing temperature, so carefully controlled charring of plant matter
can increase the soil residence time of the biochar C.

Under some circumstances, the addition of biochar to the soil has been found to accelerate the mineralization of
the existing soil organic matter, probably from the excessive potash and increased pH from biochar but this
would only reduce and not suppress the net benefit gained by sequestering carbon in the soil by this method.
Furthermore, the suggested soil conditions for the integration of biochar are in heavily degraded tropical soils
used for agriculture, not organic matter-rich boreal forest soils (as tested in the above reference).

Assuming biochar is effective at storing carbon for adequately long periods of time, serious questions remain as
to whether biochar will play a significant role in combatting global warming. First is a question of scale.
Assuming a natural carbon cycle in which trees absorb and release 120 billion tonnes of carbon per year, and
human-caused emissions of 8 billion to 10 billion tonnes per year, in order to address even half of human-caused
emissions, biochar would require harvesting of 3% to 4% of the world's forests per year - an enormous
undertaking. Just the notion of making "nature to blame" by requiring nature's biogenic carbon to be made into
biochar, an alibi for fossil carbon from industry, instead of contributing biologically to soil humus formation and
microbial ecology, borders on the extreme. In fact, from this point of view, biochar from plant material deprives
the soil of necessary humus and biologically active carbon. In this sense, it is most likely a significant detriment
to the environment.

Second is a combined question of policy and markets. Energy produced from producing biochar is less than that
produced from burning biomass. Thus, in order to scale up biochar to industrial levels worldwide, there would
need to be a significant price imposed on carbon emissions so as to make biochar more financially attractive than
burning. Yet if there were a significant price on carbon emissions, alternative (non-biochar) techniques for carbon
reduction would become increasingly cost-effective.

2.10.3.25 Soil Productivity
In addition to its potential for carbon sequestration, biochar has numerous possible co-benefits when added to
soil. It can prevent the leaching of nutrients out of the soil, partly because it absorbs and immobilizes huge
amounts of nutrients, increase the available nutrients for plant growth, increase water retention, and reduce the
amount of fertilizer required. Additionally, it has been shown to decrease N2O (Nitrous oxide) and CH4
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(methane) emissions from soil, thus further reducing GHG emissions. Although it is far from a perfect solution in
all economies, biochar can be utilized in many applications as a replacement for or co-terminous strategy with
other bioenergy production strategies. One of its most immediate uses is in switching from "slash-and-burn” to
“slash-and-char” to prevent the rapid deforestation and subsequent degradation of soils.

“Biochar sequestration does not require a fundamental scientific advance as far as the technology goes and the
underlying production technology is robust and simple, making it appropriate for many regions of the world.”
Johannes Lehmann, of Cornell University, estimates that pyrolysis will be cost feasible when the cost of a CO2
ton reaches $37, (as of the end of June 2008, CO2 is trading at $45/ton on the European Climate Exchange, or
ECX) – so using pyrolysis for bioenergy production is feasible, even though it may be more expensive than fossil
fuels at the moment. The real question is whether it is justifiable at all to take biogenic active carbon "out of
circulation" in order to reduce other sources of atmospheric fossil CO2.

2.10.3.26 Co-benefits for soil of pyrolysis
Biochar can be used as a soil amendment to affect plant growth yield, especially for plants that love high potash
and elevated pH, improve water quality, reduce soil emissions of GHGs, reduce leaching of nutrients, reduce soil
acidity, and reduce irrigation and fertilizer requirements. These properties are very dependent on the properties of
the biochar, and may depend on regional conditions including soil type, condition (depleted or healthy),
temperature, and humidity. Modest additions of biochar to soil were found to reduce N2O emissions by up to
80% and completely suppress methane emissions.

2.10.3.26.1 Animal feed
Before incorporating biochar into the soil, it also has use as dietary supplement for animals, and traditionally as
charcoal biscuits for humans. The effects of this are to provide additional minerals, maintain a healthy digestive
system, reduce flatulence (which is a source of methane), and reduce the odour of and ammonia emissions from
slurry (ie. sweeten the dung). Nutrients in the dung become intimately mixed with the biochar, reducing the effort
required to mix biochar with the soil.

2.10.3.26.2 Slash and char
Switching from slash-and-burn to slash-and-char techniques in Brazil can both decrease deforestation of the
Amazon and increase the crop yield. Under the current method of slash-and-burn, only 3% of the carbon from the
organic material is left in the soil.
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Switching to slash-and-char can sequester up to 50% of the carbon in a highly stable form. Adding the biochar
back into the soil rather than removing it all for energy production is necessary to avoid heavy increases in the
cost and emissions from more required nitrogen fertilizers. Additionally, by improving the soil tilth, fertility, and
productivity, the biochar enhanced soils can sustain agricultural production, whereas non-amended soils quickly
become depleted of nutrients, and the fields are abandoned, leading to a continuous slash-and-burn cycle and the
continued loss of tropical rainforest. Using pyrolysis to produce bio-energy also has the added benefit of not
requiring infrastructure changes the way processing biomass for cellulosic ethanol does. Additionally, the biochar
produced can be applied by the currently used tillage machinery or equipment used to apply fertilizer.

2.10.3.26.3 Energy production: Bio-oil
Bio-oil can be used as a replacement for numerous applications where fuel oil is used, including fueling space
heaters, furnaces, and boilers. Additionally, these biofuels can be used to fuel some combustion turbines and
reciprocating engines, and as a source to create several chemicals. If bio-oil is used without modification, care
must be taken to prevent emissions of black carbon and other particulates. Syngas and bio-oil can also be
“upgraded” to transportation fuels like biodiesel and gasoline substitutes. If biochar is used for the production of
energy rather than as a soil amendment, it can be directly substituted for any application that uses coal. pyrolysis
also may be the most cost-effective way of producing electrical energy from biomaterial. Syngas can be burned
directly, used as a fuel for gas engines and gas turbines, converted to clean diesel fuel through Fischer Tropsch or
potentially used in the production of methanol and hydrogen.

Bio-oil has a much higher energy density than the raw biomass material. Mobile pyrolysis units can be used to
lower the costs of transportation of the biomass itself if the biochar is returned to the soil and the syngas stream is
used to power the process. Bio-oil contains organic acids which are corrosive to steel containers, has a high water
vapor content which is detrimental to ignition, and, unless carefully cleaned, contains some biochar particles
which can block injectors. The greatest potential for bio-oil seems to be its use in a bio-refinery, where
compounds that are valuable chemicals, pesticides, pharmaceuticals or food additives are first extracted, and the
remainder is either upgraded to fuel or reformed to syngas.

2.10.3.26.4 Production of bio-char
The yield of products from pyrolysis varies heavily with temperature. The lower the temperature, the more char is
created per unit biomass. High temperature pyrolysis is also known as gasification, and produces primarily
syngas from the biomass. The two main methods of pyrolysis are “fast” pyrolysis and “slow” pyrolysis. Fast
pyrolysis yields 60% bio-oil, 20% biochar, and 20% syngas, and can be done in seconds, whereas slow pyrolysis
can be optimized to produce substantially more char (~50%), but takes on the order of hours to complete. For
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typical inputs, the energy required to run a “fast” pyrolyzer is approximately 15% of the energy that it outputs.
Modern pyrolysis plants can be run entirely off of the syngas created by the pyrolysis process and thus output 3–
9 times the amount of energy required to run. Alternatively, microwave technology has recently been used to
efficiently convert organic matter to biochar on an industrial scale, producing ~50% char.

The ancient method for producing biochar as a soil additive was the “pit” or “trench” method, which created terra
preta, or dark soil. While this method is still a potential to produce biochar in rural areas, it does not allow the
harvest of either the bio-oil or syngas, and releases a large amount of CO2, black carbon, and other GHGs (and
potentially, toxins) into the air. Modern companies are producing commercial-scale systems to process
agricultural waste, paper byproducts, and even municipal waste.

There are three primary methods for deploying a pyrolysis system. The first is a centralized system where all
biomass in the region would be brought to a pyrolysis plant for processing. A second system would effectively
mean a lower-tech pyrolysis kiln for each farmer or small group of farmers. A third system is a mobile system
where a truck equipped with a pyrolyzer would be driven around to pyrolyze biomass. It would be powered using
the syngas stream, return the biochar to the earth, and transport the bio-oil to a refinery or storage site. Whether a
centralized system, a distributed system, or a mobile system is preferred is heavily dependent on the specific
region. The cost of transportation of the liquid and solid byproducts, the amount of material to be processed in a
region, and the ability to feed directly into the power grid are all factors to be considered when deciding on a
specific implementation.

Unless crops are going to be dedicated to biochar production, the residue-to-product ratio (RPR) for the feedstock
material is a useful gauge of the approximate amount of feedstock that can be obtained for pyrolysis after the
primary product is harvested and the waste remains. The amount of crop residue available to be used for
pyrolysis can be determined by using the RPR, and the collection factor (the percent of the residue not used for
other things). For instance, Brazil harvests approximately 460Mt of sugar cane annually, with an RPR of 0.30,
and a collection factor (CF) of 0.70 for the sugar cane tops, which are normally burned on the field. This
translates into approximately 100Mt of residue which can be pyrolyzed to create energy and soil additives
annually. Adding in the bagasse (sugar cane waste) (RPR=0.29 CF=1.0) which is currently burned inefficiently in
boilers, raises the total to 230 Mt of pyrolysis feedstock just from sugar cane residues. Some plant residue,
however, must remain on the soil to avoid heavily increased costs and emissions from nitrogen fertilizers.

2.10.3.26.5 Commercial viability
Current biochar projects are small scale, though many developments show that organic matter can be efficiently
turned into biochar, potentially making a significant impact on the overall global carbon budget.
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2.10.3.26.6 Emerging commercial sector
A commercial production plant opened in Dunlap, Tennessee in August 2009 after testing and an initial run. The
plant is a "pressurized partially pyrolytic gasification" system using 3.5 ton autoclave units loaded with canisters
full of feedstock. The system operates between 400 and 800 °C to produce an estimated output of "8,000 pounds
per hour. The 2009 International Biochar Conference in Boulder, Colorado saw the launch of a mobile pyrolysis
unit with a specified intake of 1,000 pounds per hour. The unit, with a length of 12 feet and height of 7 feet, is
intended for agricultural applications.

3.

RESULTS AND DISCUSSION

This section presents and evaluates the results and analysis of the methodology adopted for studying the potential
of p. juliflora. Some of the findings through a critical review of the literature have also been establishment in the
appropriate sections. Whereas, the findings from field studies and remote sensing analysis is presented in the
following pages.

3.1 Empirical evidences (Field Observation)
Extensive field visits have been conducted in November and December 2010 to identify the distribution of the
stands of p. juliflora. Ecological characteristics of the plant and its competitors have been evaluated in terms of
ecological sustainability. . Furthermore, its commercial uses in the rural areas and small towns have been
evaluated with the help of the interaction with local communities.

3.1.1

Ecological Investigation

Heavily concentrated thicked and colonies of the species both as agglomerated and isolated shrubs and as fullgrown trees have been observed. Figuer-7, summarizing the evidence habitats of this species at many places,
nearly in every type of eco-system found in the study area, ranging from, and hill slope to coastal belt both of the
urban and rural areas. Most of the time its stands found agglomerated as a mono-species but at many places it
could be identified with other native and exotic species of the plant as shown , in Figuer-9 in arid and semi-arid
areas of Lower Sindh it has been often found with Calotropis, Ziziphus mumularia and indigofera. Whereas, it
has been also observed in aquatic habitat with Typha, Carnocorpes and Calotropis. It was observed during the
field studies that it rapidly grows in untouched and uncontrolled habitat. Its population in these habitats has more
than 40%. Nevertheless, in open areas of Karachi, it population ranges from 10-30% of the total load of all the
species. This is quite in contrast with its population in Thatta District where its huge chunks are agglomerated
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and found in all types of habitats.

Figuer-6: Various Habitats of Prosopis juliflora in the Study Area

a)

ALONG RIVER BED

c) ON ROAD SIDE

e) AT HILL SLOPE

b) AROUND AGRICULTURAL AREAS/WIND
SHIELD

d) NEAR SETTLEMENT

f) AT COASTAL AREA (Mangroves)
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Figuer-7: P. Juliflora stand as mono-species stand

Figuer-8: Natural Sustained Multi-species stand of plants with p. Juliflora
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Figuer-9: Juliflora found in Aquatic Habitat of Karachi

Figuer-10: P. Juliflora stand in the marine environment with phargmites Karaka and salvodora
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3.1.2

Investigation for the Commercial Use in the Study Area

As it has been observed both in Karachi and Thatta Districs, the most frequent and popular use of
juliflora is as fuelwood. Its fuelwood use reflected both as for human subsistence (Figuer-11), local
rural women has the responsibility to collect it from the nearby rangelands. In addition, to that it has
been collected at mass level by labors through donkey carts (Figuer-12) and sold at the taal (wood
shop) (Figuer-13). From these taals it has distributed and sold to the rural households. These shops are
very common in the rural areas, small towns and also in the cities.
Figuer-11: Gathering of Juliflora by Local Rural Women in Karachi for subsistence
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Figuer-12: Collection of Juliflora in Gadap for Commercial Production

Figuer-13: Heaps of juliflora wood at a Taal (wood Shop) in the Rural Areas of Karachi
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Another common use of this amazing plant is wood furniture that has been noticed in Thatta district.
Figuer-14 is showing one small saw-mill cutting tree stems of juliflora. The large size stems and
branches of juliflora are also used for the erection of the huts. At few places in Thatta and Tharparkar
districts its pods have been collected and processed for animal fodder (Figuer-15).
Figuer-14: Cutting of wood of Juliflora for furniture Components in Thatta

Figuer-15: Local Haari (Farm Laboures) sitting on the heap of the pods of juliflora
near Mithi, Tharparkar
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3.1.3

Char-coal Production

Recently, in the study area kilns for the production of char-coal have been noticed. These have been
constructed with the help of red clay bricks and muddy clay. The basic purpose is to keep low-oxygen
which secured wood from complete burning and give high quality coal. These char-coal products have
been used extensively in winter for both domestic and commercial purposes. The whole process of charcoal production is demonstrated right from the collection of the wood near kilns (Figuer-16) to the
usage/consumption of the charcoal (Figuer-21) (See from Figuer-16 to Figuer-21).
Figuer-16: Cluster of Kilns in Gadap, Karachi
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Figuer-17: Vertically Positioned juliflora branches ready to exhaust

Figuer-18: Burning of the wood with controlled oxygen
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Figuer-19: The final product (high quality char-coal)

Figuer-20: Collection and storage in cloth
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bags
Figuer-21: Usage of Char-coal in poultry farms Stoves
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3.2

Remote Sensing Analysis

The nature and extent of the understanding of P. Juliflora needs a tool that readily evaluate the frequency, density
and distribution of p. juliflora in Lower Sindh, on the basis of which future production of the char-coal may be
predicted. Rangeland of Sindh are under serious threat and about 48% of Sindh’s rangeland are being degraded
(Government of Pakistan, 2009). The per capita land availability has progressively declined to 0.15 ha at present,
shrinking further to 0.06 ha by 2050 (Sheikh and Soomro, 2006). In the province of Sindh, about 4, 952,600
hectares fertile land has already been degraded because of water-logging, sodicity, salinity and wind erosion
(Shah and Arshad, 2006). In addition to that about 8% people in Karachi and 89% in Thatta are using fuelwood
in their chores (Government of Pakistan, 1998). Because of a large chunk of rural population people generally
using pj as fuelwood in Thatta district. To estimate the thicket densities in the study area Remote Sensing
Analysis has been used. After this estimation total char-coal potential may be evaluated this would suggest about
the bio-char potential in the area. For this purpose, several field surveys have been conducted for the field
evaluation of the stands of p. juliflora. These stands then identical on the High Resolution Satellite Imageries of
QuickBird satellite. Recent satellite imageries for the year 2009 were procured. Various stands which have been
observed in the field become training areas on the satellite imageries, a total of 12 stands were observed in the
Districts of Thatta and Karachi (Figuer-22). These stands were analyzed directly in the field and correlated on the
multi-spectral QuickBird imageries. After developing target subsets (AOIs) images were enhanced and framed in
an area of 500 x 500 m. These frames were classified through supervised classification technique by using
Maximum likelihood module in ERDAS Imagine Software. However, at the diverse colonies of P. juliflora have
been examined through minimum distance module with high numbers of class generation and recoded to only six
classes to juliflora. The target classes were stands of p. Juliflora, other species, grass, bare soil, built-up land and
vacant land (Stand-1 to Stand-4). On each stand, these classified themes (classes) were quantified into land cover
tables, providing percent land use and covers of each stand (Table-1). In various types of habitats in the study
area the concentration of pj is quite noticeable as dominant species, found in every type of habitat with ranging
densities from 12 to 81% in comparison with rest of the land covers.
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Figuer-22: Distribution of Prosoposis juliflora; Field Stands & Social Survey Points in Study Area
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Stand-1: KU-Stand-I

Stand-2: KU-Stand-

II
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Stand-3: NORTHERN BYPASS

Stand-4: MAIKOLACHI
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Table-1: Density of Pj Stands in the Study Area

AREA (sq. meters)

PERCENTAG
E

Juliflora

38113

15.2

Total

250000

KU Mass Communication

KU Stand 2
Juliflora

203661

Total

250000

81.46

MAIKOLACHI
Avicenna Marina

206555.63

70.49

Juliflora

54525.96

18.61

Total

292999.74

NORTHERN BYPASS
Juliflora

69349.92

Total

278031.68

24.94

SOHRAB GOTH
Juliflora

34319.51

Total

183362.92

18.71

SUPER HIGHWAY
Juliflora

17187.91

Total

138037.59

12.45
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3.2.1

Quantitative Analysis

Data for this study has been collected using a variety of research methodologies from a range of primary and
secondary sources. Primary research data has been collected using empirical methods such as observation, rural
household survey, mapping, interviews and discussion with experts. Secondary research included data and
information obtained from international literature, local (and mostly unpublished) research and policy papers, and
eminent news papers.

Data for this study has been collected using a variety of research methodologies from a range of primary and
secondary sources. Primary research data has been collected using empirical methods such as observation, rural
household survey, mapping, interviews and discussion with experts. Secondary research included data and
information obtained from international literature, local (and mostly unpublished) research and policy papers, and
newsletters. Personal observations on Prosopis and its distribution in lower Sindh have been carried out at
various sites, in Thatta and Karachi Districts.

An in-depth questionnaire has been designed for the purpose of a small socio-economic household survey. The
survey was carried out among haaris (farmers) and agriculturists in 31 sites covering two districts, a total 61
questionnaires were conducted, 46 in Karachi and 15 in Thatta Districts. Because of the time constraints selected
villages were consulted. Villages with high and low concentrations of pj visited to verify the indigenous
perception about this plant. The survey has been designed to acquire the necessary knowledge on viable uses as
well as ecological aspects regarding Prosopis as perceived by the inhabitants of Thatta and Karachi. The
questionnaire provided a range of quantitative and to qualitative data, which have been used to strengthen,
question or dismiss general views and hypotheses on Prosopis in relation to the case. Informal Interviews and
discussions on Prosopis have been carried out in person with taxonomists and biologists. From the informal
interviews of the experts we have found that Pj do not have much resistance with saline soils and need fresh
water to survive but to some extent may sustain in brakish water. Therefore, these plants are also indicator

of underground water but a lot of evapo-transpiration from this plant is also noticeable. They recognized
Juliflora as the most dominent species in Lower Sindh Karachi. They have reported as one of the most
toxic plants contains an alkaloid julifloreen. They have recommended that if julfloreen could breakup
during the heat process in the kiln then it might use as bio-char otherwise it would be questionable to
use it. They highly recommend the biological control but in native environment as antagonistic agent.
General vegetation mapping was carried out during remote sensing the field visits foremost including notes of
the, distribution and intensity-levels of Prosopis in those areas visited personally.
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LOCAL PERCEPTION: A Key of Indigenous Knowledge
As mentioned in (Figuer-22) about 61 in-depth questionnaire were conduct in plants of Thatta and Karachi
district. In these districts of questionnaire among various villages is present in these disticts (Table-2). Most of
these conducted in the villages where substential thicket were found. In general, old people are aware the
advantages of Pj. Nevertheless, we have taken views from all age groups but youth population is sgnificantly
consulted (Figuer-23).

Table-2: Distribution of Respondents among various Villages and Towns.
S.#

Options

Frequency Percentage

1

Langeji

12

19.67

2

Hudar Wah

6

9.84

3

Gadap

5

8.20

4

Narathar

2

3.28

5

Konkar

5

8.20

6

Shah Mureed

5

8.20

7

Darsano Chano

3

4.92

8

Kathore

4

6.56

9

Chohar

1

1.64

10

Marho kotri

2

3.28

11

Hajamro

3

4.92

12

Mehar

3

4.92

13

Titaryo

1

1.64

14

Dhand shakrani

1

1.64

15

Dhund

1

1.64

16

Duba

2

3.28

17

Var

1

1.64

18

Shorki

1

1.64

19

N/A

3

4.92
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Figuer-23: Age Distribution of Respondents

A handsome majority (90%) of the respondent were aware about P. Juliflora (Figuer-24). Local name
of the species (Devi) has been reported by 81% of the respondents, which are of Sindhi or Baloch
origin. However, about 7% Afghans (Pushto Speaking) termed it as nargai (Figuer-25). Similarly,
about 62% respondents reported this plant noticeable in their agricultural fields. Most of the people are
generally well aware of that it dispersed through germination of undigested seeds comes out of the
livestock (Figuer-26).

Figuer-24: Awareness of Juliflora
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Figuer-25:

Figuer-26:
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Most of the negative effects they have observed are related to their agricultural activities, as the farmers
thinks that pj takes water away and decrease their harvest and ultimately affecting the crop economics
(Figuer-27). Moreorless, their opinion about its involvement in rangeland is also the same (Figuer-28).
Figuer-27:

Figuer-28:
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The most dangerous effect of the pj on the livestock the attack of paralysis followed by injuries. Most of
these injuries are related with the extra long thorns of pj and toxic effects of the seeds (Figuers-29 &
30). About 35% respondents feels it as a negative factor in the growth their crops (Figuer-31).

Figuer-29:

Figuer-30:

Figuer-30:
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Figuer-31:

Commercial Use:
As demonstrated in the appropriate sections of this report the use of this plant is very extensive in
different forms in the study are (Figuer-32). About 80% respondents treat this plant as highly useful
tree. The most common use is fuelwood, fencing and shade development in the study area. Most of the
respondents are aware of its use for charcoal production. Char-coal kilns are highly common in Thatta
districts and few also found in Karachi. Respondents in Karachi are not aware about the kilns but in
Thatta most of them are familiar. Generally, people are not aware about the extraction of bio-char from
juliflora. However, they are interested to learn more about juliflora (Figures-33-37).
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Figuer-32:

Figuer-33:
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Figuer-34:

Figuer-35:
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Figuer-36:

Figuer-37:
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CONCLUSION
This study reveals that prosopis juliflora is one of the most dominant invasive species in Pakistan. Its
stands could be found in all types of habitats in Lower Sindh. Through literature it has been established
that this amazing plant species extensively used as viable economic resource in many parts of the world.
Detailed botanical and social aspects of the plants are documented in this study, which suggests the
utility of plant as well. Local perception especially in the rural areas is highly positive about this plant.
The ticket density of Pj stands has been discovered with remote sensing techniques and significant
density and frequency has been shown. It has been found that there is a great bio-char potential of the
tree in the Lower Sindh and with little training of farmers this ‚‘evil plant‘ could be turned into pleasant
plant species in this area. This negatively perceived waste and useless plant has great potential not only
to be converted into useful plant but also has great talent to fight desertification and the adverse affects
of climate change. Further scientific studies are essentially recommended in Pakistan to discover indepth role of prosopis juliflora. This species is ubiquitously available in all habitats and has great
potential as land cover for the control of Carbon dioxide. With the bio-char from its thicket could turn
barren waste land of the area into the fertile land. However, for this both National and International
initiatives are required to make an action plan for the effective utilization of this plant. For this purpose,
capacity building of villagers through VOs and NGOs is emergently needed in the Lower Sindh.
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