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SUMMARY

Situated in a generally arid and semi-arid region, Pakistan is a
developing nation faced with many difficulties in improving the
standard of living of its rapidly growing population.

majority of Pakistanis are subject to problems common to developing
societies--undernourishment, infectious disease, inadequate
housing, improper sanitation and water supply, and low literacy.
Since colonial times, governmental efforts to raise the average
standard of living have focused on such large-scale agricultural
and industrial development projects as irrigation works, railways,
roads, factories and power plants. However, these attempts at
modernization have generally increased water, soil, and air
pollution, or accelerated erosion. The saturation of the Indus
basin with a network of canals has caused Pakistan's most serious
and widespread environmental problems--waterlogging, salinity,

and sedimentation.

The pressures of an increasing pooulation, rapidly approaching

100 million, have further deteriorated the environment and

depleted natural resources. Demands for cropland, fuel, and timber
have caused widespread deforestation, leading to desertification,
erosion, and flooding. Inappropriate farming practices aggravate
natural and man-caused problems. Finally, livestock populations
have grown to unmanageable proportions, causing the devegetation of
already overused rangelands and accelerating desertification.

Pakistan's principal environmental problems are:

Waterlogging, salinity, and sedimentation. Observers agree upon
the urgency of these irrigation-induced problems. In the

Punjab area of the Indus basin, the water table is steadily rising,
sometimes reaching the surface. The proliferation of canals,
dams, and barrages has fostered the transport of large quantities
of destructive mineral salts. These substances percolate from
unlined canals into the soil and reduce fertility. In addition,
silt builds up in rivers and threatens downstream structures and
flood plain settlements by dangerously raising water levels in
times of flood. The government presently devotes enormous
financial resources to land reclamation even while extending
irrigation and hydroelectxic works.

Disease. After a period of apparent control in the late .960s,
malaria has dramaticzlly increased. It now threatens as many
as a quarter of the nation's residents and is particularly
rampant in Pakistan's crowded urban areas. Insecticide use is
widespread, but mosquitoes are becoming more resistent and,
their breeding places are increased by irrigation projects.
Inadequate drainage, sewage, and freshwater facilities permit



the spread of other infectious organisms. Human health is also
endangered by growing industrialization in the major urban centers
and the increasing use of agricultural fertilizers and pesticides,
which introduce hazardous pollutants into both water and food.

Deforestation and desertification. Particularly in the hills
enveloping the Indus plains, land is being converted to agri-ﬂ
cultural uses. Trees are cut down and insufficiently replaced

by public afforestation programs. This process causes gully
erosion, loss of topsoil, increased flooding downstream, destruction
of faunal habitats, elimination of natural predators of pests, and
eventually leads to the abandonment of land. Overgrazing in the
northern mountains and on the Baluchistan plateau is rapidly
reducing the potential of Pakistan's vast rangelands.

Inadequate administration. Numerous agencies within the govern-
ment are charged with protecting the environment, but inter-

agency rivalry, inefficiency, trained manpower shortages,
communications problems, and public apathy all interfere with
effective environmental management., Pakistan, perhaps more than
most developing nations, possesses the administrative machinery

to control environmental degradation, but these difficulties and
the sheer magnitude of some of the problems have made progress slow.

Robert G. Varady, Compiler
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1.0

Introduction

This draft environmental profile summarizes information avail-
able in the United States on the natural resources and
environment of the Islamic Republic of Pakistan. The report
reviews the major environmental proolems of Pakistan and the
impact of the developmant process upon resources and the
environment. This draft report represents the first step

in developing an environmental profile for use by the U.S.
Agency for International Development (U.S. AID) and Pakistani
government officials. The next step in this process shuuld
be a rield study to evaluate the information presented here,
cbtain additional information, and define the issues, problems,
and priorities in greater detail. This entire process should
heip provide direction in future efforts to deal with the
management, conservation, and rehabilitation of the environ-
ment and natural resources.

The information and intorzpretations in this report are
preliminary and are not intended to attain the detail and
accuracy required for development planning. The repor:
represents a cooperative effort by the Man and the Biosphere
(MAB) proje=t staff of the Arid Lands Information Center.
The primary research, writing, and analysis of the Pakistan
profile were done by Robert G. Varady. through the resources
of ALIC and the University of Arizona Library. Particular
thanks are extended to Dr. James Silliman, who has edited
the text. The cooperation of James Corson, AID/MAB Project
Coordinator, and other AID personnel is gratefully acknowledged.

Arid Lands Information Center (ALIC)
MAB Project Staff

M. Jnustin Wilkinson Director, ALIC
Mark Speece Profile Coordinatox
James Silliman Profile 2ditor

Eric J. Arnould Profiler

Steven L. Hilty Profiler

Robert G, Varady Profiler
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2.0 General Description

2.1 Geography and Climate 1/

2.1.1 Boundaries and Administrative Divisions

The Islamic Republic of Pakistan (hereafter referred to as
Pakistan), situated on the northwestern side of the Indian
subcontinent, lies between 24 and 37 degrees north latitude,
and between 61 and 78 deqrees east longitude. Comprising an
area approximately the size »f California, Pakistan covers
796,099 square km (exclusive of disputed territories;
another 92,000 square km including thesa) and is the second
largest naticn on the South Asian peninsula. 1Its land mass,
stretching ncrthward 1600 km from the Arabian Sea to the
Himalayas, borders on Iran and Afghanistan to the west,
China to the extreme north, and India to the west along a
2000 km long and partially contested boundary.

The boundary with India, devised in 1947 to permit the
partition of British India, was disputed immadiately upon
emplacement. Less than two months after independence host-
ilities erupted between the newly-created neighboring
nations. The sixteen month fighting followed by a 1949
United Nations facilitated cease~fire shifted the de facto
boundary toward Pakistan, incorporating sizeable portions
of the northern territories of Jammu, Kashmir, Gil-~it, and
Baltistan. Two subsaquent wars--in 1965 and 1270-7.1~-<have
further altered the borders, whose status has yet te be
permanently resolved. The current definition of Pakistan's
northeastern fronticr stems from the 1972 Simla Accozd.

Becausa the sources for Pakistan's major drainage oasin,

the indus River system, pass through the contesrad tercitory,
the two countries Zound it necessary to sign an interr.ational
treaty governing the usa of these waters. The Indus Watczs
Treaty of 1960 defined the jurisdiction and control of the
Indus Rivair and its five principal tributaries.

lSourcosz Johnson, .1979.
Kureshy. 1977.
Nyrop et-al. 1979,
Schwartzberg. 1578.
U.S. AID. 1979a.



pakistan's eastern borders with Iran and Afghanistan
originated in 1893, at the height of British imperial
domain. This 3000 km line has remained unchanged since
1947. Afghanistan has, however, repeatedly but unsuccess-
fully demanded a redefinition of the northe~n portion of
this border. The high mountainous frontier with China,
also of nineteenth century origin, has not been the sub-
ject of any controversy.

Since the secession of its eastern wing (now Bangladesh)

in 1971, Pakistan has consisted of an agglomeration of major
administrative units (Fig. 1). Ninety-six percent. of the
territory within the nation's undisputed borders is div-
ided among its four provinces--Baluchistan, the North

West Frontier Province (NWFP), the Punjab, and Sind. These
provinces are subdivided into divizions, districts, and
tehsils (talukas in Sind). As under British rule, the
district forms the basic unit of local government. The
remaining 4 percent of uncontested Pakistan consists of
regions termed Centrally Administered Tribal Areas, lying
on the nation's northwestern flank, and a small federally
governed Islamabad Capital Area (Table 1)

Table 1. Areas and Headquarters of Major Administrative

Divisions

Region Administrative Aread

. Headquarters (sq km)
Baluchistan Quetta 348,300
NWFP Peshawar 74,520
Punjab Lahore 206,040
Sind Karachi 141,380
Centrally Administered - —====-- 27,610

Tribal Areas

Islamabad Capital Area  Islamabad 870
Pakistan (undisputed) Islamabad 798,720

arjgures ara weighted averages based upon different areas
reported in the sources; they are rounded to the nearest 10.

‘Cources: GOP. 1976.

Nvxop et al, 1975,
v.S. AID. 1979a.



Administration in the disputed regions is of two types. The
extreme northern territories are governed by the Gilgit and
Baltistan agencies--branches of the central Ministry of
Interior, States and Frontier Regions, and Kashmir Affairs.
Just east of the capital of Islamabad, a narrow strip of

land has been carved out of the Indian state of Jammu and
Kashmir. Named Azad, or "Free," Kashmir, this region is
nominally autonomous. Its goveriment, headed by a presi-
dent, is seated in its own capital at Muzaffarabad. Ultimate
responsibility for Azad Kashmir's affairs, however; rests :
with the same ministry which oversees Gilgit and Baltistan,
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Figure 1, Administrative Divisions
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2.1.2 Geoqraphic Features

Nearly sixty percent of Pakistan consists of mountainous
terrain and elevated plateaus. The remainder of the

country is lowland, generally below 300 meters in elevation.
The highlands may be divided into three geographical regions:
the Himalayan Mountains and adjacent ranges in the north:

the central Sulaiman Range and its southern extensions--the
Ras Koh, Siahan, and Kirthar Ranges; and the western
Baluchistan Plateau. The lowlands are comprised of the vast
Indus River plain and a narrow stretch of coastline along
the Arabian Sea (Fig..2)..Except for the latter zone, each of
the above regions may be further subdivided into geographi-
cally distinct areas.

(1) Northern Highlands

(a) The Himalayas

The region defined by the Himalayan range stretches
across Pakistan's extreme north in a southeast to
northwest direction. The crest of this ranye
averages 7000 meters above sea level and includes
geveral of the world's highest peaks, some exceed-
ing 8000 meters. Within this zone known as the
Great Himalayas there are only scattered population
centers, mostly along the lower and more temperate
river valleys. Skardu, Gilgit, Nagar, and Hunza
are the principal towns. To the south the Lesser
Himalayas, whose average height is 3500 to 4500 m,
provide a transition to:the Sub-~Himalayan fonthills
and the Potwar Plateau just above the plains. The
Lesser Himalayan region is more densely populated,
accommodating tribal communities and mcuntain
resort settlements. Because of the steep gradient
in elevation, several of Pakistan's largest dams
are situated at the southern edge of this belt. 1In
the sub-montane area (600 to 1000 m) the country's
great rivers emerge from the hills to begin their
long course through the flatlands and into the sea.

(b) The Karakoram and Hindu Kush Ranges

Beyond the crests of the Great Himalayas, along
Pakistan's border with China, the Karakoram range
rises to heights of more than 7000 m. In the
vicinity of the nation's ncrthernmost point, where
Afghanistan's panhandle separates Pakistan from
the U.S.S.R., the Karakorams turn ninety degrees

to join the Hindu Kush Mountains. These mountains,
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Source: Adapted from Johnson. 1979.



(2)

(3)

whose peaks are nearly as high as those of the
Himalayas, pass only tangentially through Pakistan.
The easternmcst branches of this range include the
Chitral, Swat, and Dir valleys north of Peshawar.

Together, the Himalaya, Karakoram, and Hindu Kush
ranges provide a formidable insulating shield for
the entire subcontinent. There are few passes
below' 5000 m and histuriecally the north has
remained virtually impregnable.

The Sulaiman Range and the Western Mountains

Like the north, the western portion of Pakistan is
characterized by mountainous terrain. Though not as
elevated as the northern highlands, the western hill
regions are inhospitable and sparsely populated. The
Kabul River delineates this area from the higher north.
It enters Pakistan through the celebrated Khyber Pass
(1080 m) which has traditionally channeled foreign
penetration from the northwest. South of this pass
the Koh-i Safed Range, with peaks risina to 4800 m,
provides the boumlarywith Afghanistan. Further south
the Waziristan Hills, the Toba Kakar Range, and the
Sulaiman Range emerge, enclosing the upper reaches of
the Baluchistan Plateau.

Of these chains, the Sulaimans are the largest and high-
est. Running nearly 500 km in a north-south direction,
this range parallels the Indus River, reaching a maxi-
mum height of 3700 m. Further south, emanating from

a nexus near the Bolan Pass south of Quetta, the Ras
Koh, Siahan, and Kirthar Ranges descend gently to the
Arabian Sea coastal plains. The western and central
mountain region contains no important rivers and the
barren sedimentary land formations are populated by
fewer than seven persons per square kilometer.

The Baluchistar Plateau

The Baluchistan Plateau of southwestern Pakistan is
part of a geographic zone which extends into conti-
guous regions of Iran and Afghanistan. 1In general,

the plateau (c. 350,000 sq km) corresponds to Pakistan's
Baluchistan province, the nation's lar¢-:st administra-
tive unit (Table 1l). At an average heigi:it of approxi-
mately 1000 meters above sea level, Baluchistan is
crossed by several minor rivers which flow into the sea
or into tributaries of the Indus. There are no true
lakes, but several dry salt lakes (hamuns)and swanp-



(4)

lands are situated near the Iranian border. The
tableland is traversed by a number of mountain ranges--
the Chagai Hills in the west, the central Brahui, Ras
Koh, Siahan, and Kirthar Ranges, and the coastal Makran
Range across the southern edge of Baluchistan. The
area is arid or semi-arid and the northwestern portion
of the plateau is Lruedesert land, receiving less than
125 mm of annual precipitation. Consequently the pop-
ulation is sparse and there are few cities--the capital,
Quetta, with 156,000 inhabitants (Census of Pakistan
1972) is the largest and most important. Because of
its aridity and inaccessibility Baluchistan is inhabited
principally by nomadic tribesmen who heré their animals
on the plateau's expansive rangelands (93% of the pro-
vince's terrain).

The Indus Plain

The Indus River plain is one of the world's major drain-
age systems. The family of rivers springing from the
Himalayas and Karakorams gave rise to one of Asia's old-
est civilizations--the Indus Valley, or Harappan, culture
of the second and third millenia, B.C, Throughout
history the Indus flood plair has corntinued to sustain
habitation in the northwestern corne:: of the Indian
peninsula. The chief rivers of the system--the Indus,
Jhelum, Chenab, Ravi, Sutlej, and Bceas--have provided
rich soil and water to the area known as the Punjab, a
province which straddles Pakistan and India. Each of
these watercourses, in turn, merges with another, even-
tually joining the Indus approximately halfway through
its course to the sea. From this confluence, a single
river winds its way through a flat, otherwise arid plain.
During the course of the Indus and its tributaries five
micro-relief landformsare identifiable: active flood
plain, meander flood plain, cover flood plain, scalloped
interfluves, and deltaic plain (Fig, 3).

Because of differing topographical and climatological
conditions, the Indus plain may be considered as two
geographic zones--the Upper.Indus plain corresponding

to the Punjab, and the Lower Indus plain roughly con-
gruent with Sind. Within Pakistan, the former region

is subdivided by the emerging rivers into a number of
interfluvial sectors (doabs). Except ‘or the desert area
between the Indus and the Jhelum-Chenab Rivers, and
several tracts in the scuthern portion of the Upper

Indus plain, most of this region is extremely fertile and
cultivated. It supports a large and densely distributed
population.



2.1.3.

Figure 3. Landforms of the Indus Plain
Source: Johnson. 1979.

The Lower Indus plain, by contrast, consists of a
single narrow flood plain, surrounded by mostly
sandy soil. To the west, the river valley is
bounded by the central mountain ranges; to the
east, the vast Thar Desert approaches to within a
few kilometers of the old flood Plain. The deltaic
region begins to fan out approximately 100 km from
the coast. The land is low lying and often flooded
or awampy.

Rainfall

In a country with a topography as varied as Pakistan's,
climatic conditions are naturally quite diversc. At one
extreme, rainfall in isolated northern mountain areas
averages more than 2000 mm per year. Elsewhere, there
are dry regions receiving less than 125mm of Precipi-
tation. Of the two conditions, the latter is far more
Prevalent. More than seventy-five Percent of Pakistan is



2.1.4

axceedingly dry with less than 250 mm of annual rainfall
(Fig. 4a). wWith the exception of @ strip of humid sub-
tropical terrain in the Punjab and a wet zone on the
souchern slopes of the northern highlands, virtually all
of Pakistan is in either arid desert or semi-arid steppe
land (Fig. 4b). The average distributicn of.yvainfall at
selected locations is shown in Figqure 5.

As is the rest of the subcontinent, Pakistan is dependent
upon seasonal monsoons for much of its rainfall. Of the
two annual rainy seasons, the one brought by the southwest
monsoon from June to September is by far the most important.
The Indus plain reeeives more than half its annual rainfall
during this period. The mountains enveloping the plains
serve to deflect much of the precipitation arising from the
monsoon. Consequently the nation's dry periphery receives
less than 30 percent of its rain during the summer months
(Fig. 6a).

Pakistan's agricultural areas lie firmly within the zone
receiving most of its rain from the southwest monsoon. This
fact has always presented s:arious problems for productive

and dependable cultivation. First, nigh variability in the
onset and the amount of rainfall often endangers the seasonal
crop. Lateness or sparseness of the monsoon tends to inhibit
germination, while premature or excessive rainfall can -ause
seedlings to rot. Ever since the proliferation of artificial
irrigation beginning in the late nineteenth century, the
vagaries of the monsoon frequently have caused extended
periods of drought or flooding. After heavy rainfall, much
of the water runs off before it seseps into the soil. More-
over, the high temperatures which prevail in the plains during
the summer months lead to massive losses from evaporation.

In some regions evaporation of runoff and river and canal
water claims ten times the annual precipitation. Virtually
the entire count:y suffers from a net loss of water from this
effect (Fig. 6b).

Temperature, Humidity, Pressure, and Wind

Except in the elevated northern zone, Pakistan's climate is
characterized by four periods—-the cold season (mid-Deceinber
to March), the hot season (to June), the monsoon season, and
the post-moasoon s=zascn(October to mid-December}. Only the
mountainous regions experience more than three months of
relative wetness, where a mornith is termed relatively wet if
average rainfall in mm exceeds twice the temperature in
degrees Ce’sius (Johnson 1979). Throughout the plains the
year is marked by dry weather.

Every corner of the country experiences extremes of temperature.

10



4a. Average Annual Rainfall
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4b. Climatic Regions

Figure 4. Annual Rainfall and Climatiec
Regions.

Sources: a., qohnson. 1979,
b. Kingsbury. 1969.
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Figure 5. Rainfall at Selected Locations

Source: Johnson. 1979,
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6a. Monsoon Rainfall
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6b. Rainfall and Evaporation

Figure 6. Moonsoon Rainfall and Evaporation

Source: Johnson. 1979.
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During the cold period average minimum temperatures range
from -5° C in the hills and even colder ir the Great
Himalayas to 12° C along the coast. Just prior to the
monsoon averade temperatures reach 45° C in the deserts and
35-40° C in the central plains. The summer rains relieve
the heat and temperatures gradually drop to their annual
minima (Fig. 7). '

As temperatures rise from January to the onset of the rains,
the heated land mas: creates a low pressure area west of the
Indus, below its confluence. This low pressure attracts winds
from the Indian Ocean acrcss the subcontinent. These
moisture-laden winds produce the yearly monsoons. During

the cold season th» pressure tends to decline linearly from
north to south. The winds generated by this gradient are
generally dry and do not bring rains. Wind ercsion is not

a serious problem ir Pakistan.

2.2 Population

2.2.1

2/

Historical and Cultural Background

Pakistan has been a politically independent entity since 1947.
The territory which lies within the nation's present borders
has been populated since at least the neolithic age. What is
believed to be the Indian subcontinent's first true civili-
zation arose in the heartland of this area, in the valleys of
the Indus River and its tributaries. The Harappan culture
extended perhaps a thousand kilometers from the Arabian Sea
coast to the Punjab. This widespread and seemingly well-
coordinated civilization appears to have flourished between
2500 and 1700 B.C. Principally a series of settled communities,
the culture subsisted by means of cultivation along the flood
plain and grazing along the nearby slopes.

The Indus Valley civilization met a sudden and yet to be
explained end and no current ethnic groups are known to be
their descendants. 1In spite of its early disappearance, the
culture contributed not only to the region's religious and
artistic development, but also to its traditional patterns of
land use, water management, and animal husbandry. Recent
scholarship has also partly attributed the origins or man-
caused desertification in this region to the large-scale
deforestation practiced by the Harappans.

2Sources: Gankovsky. 1973.
Johnson. 1979.
Nyrop et al. 1975.
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The disappearance of the Indus Valley civilization was
approximately coincident with the emeragence of the Indo-
European speaking Vedic peoples from beyond the Hinalayas.
Organized along tribal lines, these nomads found the Indo-
Gangetic plains to their liking and remained. In the
process, they gradually subduad and absorbed the populations
they encountered. By 1500 B.C. these tribes had prevailed
and imposed their political control. The amalgam of Vedic
and indigenous cultures, languages, and practices formed

the antecedents of Hindu-Indian civilization. »2s the Vedic
Peoples moved southeastward along the Gangetic plain, they
consolidated and established their capital at Pataliputra
(now Patna). The area constituting Pakistan was the north-
westernmost province of what came to be known as the Mauryan
Empire (c.320-180 B.C.).

During the centuries which followad, this region was pene-
trated by a succession of nomadic Central Asian tribes; each
of which eventually merged with the existing population. The
fourth century B.C. witnessed the entry of Greek influence
via the armies of Alexander the Great who advanced as far as
the Indus River. A Greek contingent remained in the area and
established the Greco-Bactrian dynasty whose center was at
Taxila, 200 km east of the modern city of Peshawar. Within

a hundred years of Alexander's depa: ture the Greek rulers,
impressed by Buddhism, adopted that religion. Until well
into the Christian era this area remained a Buddhist strong-
hold and sustained Buddhist culture until the Muslim incursions
of the tenth century.

The arrival of Islamic political and cultural influence from
the west marks a watershed in the evolution of the area which
is now Pakistan. In A.D. 711 an Arab general, Muhammad ibn
Qasim, claimed the territories of Sind and Baluchistan in

the name of the caliphate. The majority of the populace soon
accepted Islam and those areas have remained overwhelminegly
Muslim evar since.

To the north, in the Punjab, Islam did not arrive until later.
Filtered through Iran, Afghanistan, and Turkish Central Asia,
it was carried o the plains by recently converted tribal
chieftains (khans). By the close of the t~nth century an
Afghan, Mahmud of Ghazni, established the .irst Muslim state
in the Punjab. The Ghaznavid dynasty was succeeded by competing
clans of Turks and Afghans who dominated the rcgion for the
next four centuries. In 1526 another Turkish khan, Babur,
established his suprezmacy throughout northern India. His
descendants, the Mughals, extended their hegemony through much
of the peninsula during the next two hundred and fifty years.
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2.2,

The entire area which i3 now Pakistan was, in fact:, ruled
continucusly bv Muslim dynasties for more than eight hundred
years. This historical cevelopment has contrihuted perhaps
more than any other factor to the identity of the modern
nition of Pakistan. Carvad out of the predominantly Muslim
wistern fringe of British India, the country was created
specifically in response to the demands of many members of
India's largest minority. Accustomed, if only from memory,
to political dominance, influential Muslims feared a
permanently inferior role in a Hindu-controlled independent
India. In spite of the objections and assurances of the
Indian National Congress, India's principal separatist move-
ment, Muslim leaders insisted upon the creation of an Islamic
state.

In August 1947, amid religious violence of unprecedented
proportions, Great Britain ended its colonial rule in India.
In addition to the western fringe, mostly Muslim East Bengal
was included in the new nation of Pakistan. The two wings
of the nation were separated by fifteen hundred kilometers
of hostile Indian territory and by innumerable cultural and
economic differences. After less than twenty-five years of
strained co-existence, the two severed thair ties in the wake
of the December 1971 war. Th2 former province of East
Fakistan emerged as the independent naticn of Bangladesh.

3/
Ethnicity and Language

The variety of Pakistan's ethnic communities reflects the
accretions frommillenia of continual migrations. Up to
independence these nationalities had remained relatively
stably distributed. Partition, however, upset the previous
balance and permanently altered Pakistan's composition.
Within a few months of British withdrawal thirteen willion
persons crossed the newly-formed borders during one of the
world's largest population exchanges.

Thiv phenomenon effaectively removed Hindus from the fabric
of Pakistani society. With minor exceptions near Karachi,
Pakistan's western wing (now Pakistan) began life populated
almost entirely by Muslims. Though professing the Islamic
faith, the various elements comprising Pakistan's population
are far from homogeneous either religiously, ethnically, or
linguistically.

The majority of Pakistanis adhere to the orthodox (Sunni)
branch of Islam. Several important communit:’=2s, however, are

3Sources:

Abdulla. 1973.
Gankovsky. 1973.
Johnson. 1979,
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practicing Shi€ites . In addition, as in most of southern
Asia, many Muslims are associated w%;h sufi tea.ning and
practices. The traditional clergy ( ulama) exert strcng
influence upon government, education, and urban institutions.
In the more populous countryside, descendants of Islamic
holy men (pirs) command deep respect and have large local
followings.

Pakistan's provincial houndaries approximate the dividing
lines between its various nationalities. Because each of
these groupings possesses its own tongue, moreover, the
borders also serve to delineate regional languages. Pakistan
has five principal languages, a half dozen minor ones, and a
superimposed national language, Urdu.

The province of Baluchistan is inhakited predominantly by
Balochi tribesmen whose kinsmen also reside across the
borders in Iran and Afghanistan. These mountain and plateau
dwellers speak Balochi, an Indo-European language »f the
Iranian family. Central Baluchistan contains a pocket of
speakers of an entirely different language-~Brahui, a member
of the Dravidian group otherwise found exclusively in south
India. Because of their unique language, Brahui tribesmen
are thought to descend@ from the original inhabitants of the
area.

North of Baluchistan the NWFP is inhabited by ciozens of
trikal clans classed under the rubric of a single Afghan
nationality. These tribes are variously called Afghans,
Pathans, Pashtuns, or Pakhtuns. Ranging from the Zhob River
in the south to the Hindu Kush Mountains in the north, the
Pathans share varying dialects of a common language--Pashto,
another member of the Iranian group. Like the Balochis,

the Pathans' traditional homeland tranccends modern bound-
aries; related tribes reside in neighboring Afghanistan.

In the extreme north, in the disputzd territories, the pop-
ulation is sparse. Nevertheless, the peoples speak

languages belonging to three different families. Dardic
languages are spoken ia Chitral, Gilgit, and the neighboring
areas. To the east, Balti, a Sino-Tibetan tongue is spoken
around Skardu. In Azad Kashmir the population speaks Kashmiri,
an admixture of a Sanskrit-derived north I: iian language and
Dardic.

In the plains the languages are lineal descendants of the
medieval Prakrits, or Sankrit-based vernaculars. Punjabi
in the Punjab and Sindhi in Sind are the official languages
of those provinces. The ethnic origins of the residents of
these areas are vague and are the result of millenia of
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intermarriage. As the first regicns encountered by invad-
ing foreigners, these areas bear the inprint of each 2% the
gsucceeding nationalities. The ethnic backgrounds of modern
Punjabis and Sindris are further omscured by the deep cocial
stratifications upon which the sociecies are based. Despite
centuvies of agricultural settled existencz2, both groups
retain distinctly tribal features.

when Pakistan was created, its leaders recognized the need
for a single language to be used by administrators and
e@icators. English had performed this function since the
mid-nineteenth century. In 1947 the new government decided
to seintroduce Urda, the common language of much of northern
Tndia and the official lancuage of the Mughals. Prior to
partition there were few Pakistanis for whom Urdu was a
mother tongue. The large influx of immigrants from the Gangetic
Valley, however, brought millions of Urdu speakers, many of
them members of the intelligentsia. Official promotion of
Urdu has swelled tre number of speakers, but even now many of
these persons are in the eastern regions and in the cities.
In spite of these efforts, English has remained the language
of university and technical instruction and it is widely
spoken by adrinistrators and military personnel.

2.2.3 Popalation Size, Growth, and Distributioné/

According to projections based upon the adjusted 1972 census,
the estimated population of Pakistan in 1980 was 86.5 million
(U.S. AID 1970a) making it the world's tenth most populous
nation. Pakistan's growth rate cf approximately 2.85 per-
cent in 1978 ranks among the world's highest (U.5. Dept. of
Commerce 1980).

This rate appears to have stabilized after having risen to

an average of 3.1 percent from 1970 to 1978 (World Bank 1$80).
Bacause Pakistan has experienced only insignificant inter-
national migration over the past two decades, the growth

4SOurces: Johnson. 1979,
U.S. AID. 1979a.
U.S. AID. 1980a,
U.5. Dept. of Commerce, 1979a.
U.S. Dept. of Commerce, 1980a.
World Bank. 1979.
World Bank. 1980.
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rate has remained equal to th2 rate of natural increase.

In 1978 the crude birth rate and death rate were estimated

at 44.5 and 15.0 per one thousard, respectively (World Bank
1980). According to one projection, Pakistan's vopulavion

is expected to reach 139 million by the end of the century

(World Bank 1980).

A steadily shrinking, but nevertheless still substantial
majority of Pakistan's population (72.0 percent in 1978)
reside in rural areas (World Bank 1980). Urbanization has
grown at an average rate of 4.3 percent over the past decade
and most observers expect this rate to accelerate over the
remainder of the century. The airban population, further-
more, is heavily concentrated; 52 percent of city dwellers
now inhabit the nation’s seven locales of more than 500,000
persons—-Karachi, Lahore, Faisalabad, Hyderabad, Rawalpindi,
Multan, and Gujranwala. These cities are growing at an annual
rate of 6.6 percent.

As in most developing countries, Pakistan's population is
young. In 1979, 43.1 percent of the inhabitants were below
the age of fifteen (Fig. 8). Less characteristically, the
census counts nearly 12 percent more males than females.

The disparity is due neither to widely differing infant
mortality rates--2.8 percent higher among females=--nor to
significantly different life expectancies--4 percent lower
among females (U.S. Dept. of Commerce 1980). Rather, this
disparity most likely reflects the difficulty of enumerating
females in an orthodox Islamic environment. '

The reginnal distribution of population mirrors the country's
topographical and climatological conditions. The arid
flatlands and barren mountains are sparsely inhabited. More
than half of Pakistan's population is in the Punjab, though
that province accounts for only a quarter of the nation's
area., By contrast, Baluchistan's meager population is
scattered across nearly half of the area (Table 2). The
density is highest in the intensely irrigated nertheastern
corner of the Punjab and in the deltaic regions surrounding
Karachi.

In some zones, population density exceeds 400 persons per
square kilometer, well ahove the national average of 96.0.
Nearly all of the cities whose population exceeds 100,000
are situated within the flood plains of the Indus and its
northern tributaries.
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Table 2. Regional Population Distrihution

a Ratio of
Rrea Area Aren Pop. Poy:. % Pop. to Pop. density

Region (sq. mi.) (sq. km.) (% of total) (1000's) (% of toital) % Area (#/=q. km.)
Baluchistan 134,478 348,300 43.6 2,420 3.7 0.08 7.0
NWFP 28,773 74,520 9.3 8, 380 12.9 1.31 112.5
Punjab 79,551 206,040 25.8 37,400 57.¢ 2,23 181.5
Sind 54,588 141,380 17.7 14,050 21.6 1.22 99.4
Centrally 10,659 27,610 3.5 2,500 3.8 1.09 90.5

Administrated

Tribal Areas
Islamabad Capital 337 870 0.1 235 0.4 4,00 270.1

Area '
Pakistan
(undisputed; 308, 386 798,720 100.0 54,985 100.0 1.00 8l.4

From Table 1

Sources: GOP. 1976.

Nyrop.

1975.

U.S. AID. 197%9a.



2.2.4 Health and Nutrition?

Because Pakistan ranks among the world's low-income countries
(World Bank 1980), it's not surprising that health conditions
have been generally poor. The past decade, however, has
witnessed improvements in many areas. Life expectancy, at an
estimated 52 years in 1978, has been rising steadily since
independence; in 1960, the average Pakistani.'s life span was
only 44 years. A continuous drop in the infant mortality

ra :e is among the chief factors contributing to the rise in
life expectancy. An estimated 20 percent reduction in

infant mortality between 1960 and 1973 ncvertheless leaves
Pakistan with a rate of perhaps 113 mortalities ger 1000 live
births (U.S. AID 1980). This is still an alarming figure which
mirrors the prevalence of unsanitary conditions and resultant
infectious disease.

These diseases, principally malaria, tuberculosis, cholera,
parcsitic disorders, and influenzas, have remained virtually
ineradicable. Their widespread occurrence keeps Pakistan's
crude death rate at 15 per 1000, slightly lower than in

other less developed countries, whose average death rate is
18.5 per 1000 (World Bank 1980) . Control of these diseases

is particularly difficult due to problems with water supply and
sewage, the chief breeding grounds of infectious carriers.

Table 3. Water Treatment and Disposal Facilities

Total

Rural Pop. Urban Pop. Pop.
Access to safe water (% of pop.) 5.0 75.0 25.0
Access to sewage disposal (% of pop.) n.a. 21.0 6.0

Ssurce: U.S. AID. 198Qa.

As Table 3 illustrates, only a quarter of the population is
provided with treated drinking water. Only six pexcent are
served by sewage disposal systems, In both cases, these

Ssources: U. S. AID. 1979a.

U. S. AID. 1980.
U. S. Dept. of Commerce. 1980.
World Bank. 1980.

23



facilities are scarcer in the villages and countryside,
precisely the locales which afford the least medical care

and health services. Only 5 percent of rural -:esidents

are within reach of minimum medical care. Overall, it is
estimated that between 15 percent and 20 perr.ant of the
population has access to such services (U, 5. AID 197%a). Low
literacy contributes further to Pakistan's chronic health
problems. 1In 1975 only 21 percent of the adult population
was considered literate (World Bank 1980); in rural areas,
the percentage is considerably lower. Because school attend-
ance is not universal, educational programs designed to
improve personal and public hygienic practices are difficult
to implement. Attempts to enlighten the public via the

mass media have begun to bear fruit, but efforts to introduce
western medical and sanitary practices are frequently per-
ceived as deviations from established norms. Consequencly,
they encounter stiff opposition and inertia among the
traditionally oriented segments of society.

Pakistan's low per capita GNP (c.$230 in 1978; World Bank
1980) is manifested in the general insufficiency of
nutrition. The pcpulation barely meets the FAQO's recom-
mendation for minimum daily intake of 2232 calories; the
World Bank estimates the average daily caloric supply at
228l. Scarcity of food suprlies and improperly balanced
diets lead to long-term deficiencies in protein, other
nutrients, minerals, and vitamins. Women tend to be more
undernourished than men. This cultural factor adds to the
high rates of miscarriage and infant mortality. The
generally inadequate diet--50 percent of the population is con-
sidered malnourished. (U.S. AID 1979a)--leaves much of the
population susceptible to infectious disease.

Malaria, bred in the numerous watercourses of the Punjab

and Sind, is the nost sarious health concern. Eradication
programs have been sporadic and over the past decade

resistant strains of mosquitoes have spread the disease

more vigorously than ever. The swmmer monsoon brings an
annual upsurge not only of malaria, but of all epidemic
illnesses. Tuberculosis, trachoma, polio, cholera, typhoid,
dysentery, meningitis, hepatitis, typhus, leprosy, and bubonic
Plague are chronic menaces to the general welfare. 1In

spite of vaccination campaigns and other public health efforts,
Pakistan has had little success in containing the spread of
disease.

From British times the government has played a role in the
administration of pvblic health. A central Ministry of Health
and Social Welfare oversees matters relating to health, medical
services, research, and training. Over the past two decades
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government expenditures within this sector have risen more
than seventy-fold (GOP 1976). Simultaneously, the number of
hospitals, dispensaries, and hospital beds have increased
dramatically since 1971. The government has also periodically
sponsored programs in population planping. Birth control
measures were vigorously pursued during the Bhuttc regime
(1971~77). Between 1971-72 and 1975-76 government support

of population planning grew nearly eight-fold (GOP 1976).

By 1978 the annual growth rate dropped to lecs than 3 percent.
Since then, however, an increasing desire to promote Islamic
values has caused an easing of official support for popu-
lation control.

2.3 Land Useé/

Pakistan is predominantly an agricultural nation. The agri-
cultural sector of the economy employs nearly 60 percent of
the labor force, accounts for two-fifths of the country's
national income, and supplies nearly two-thirds of its
exports (U.S. AID 1980a; Kureshy 1977). To gustain its agri-
culture, Pakistan has the world's most extensive integrated
irrigation network; 71 percent of land under crops is served
by this system (U. S. AID 1979a). Yet, remarkably, only

38.4 percent of the total territory (57 percent of total
reported area) is agricultural area (Table 4). The remainder
consists of forests, grazing lands, and barren terrain unsuitable
for any productive use,

Pakistan's nearly 80 million hectares of land are not readily
categorized by land use types. The chief problem appears to
be that a large portion of territory remains unreported.
Since independence this figure has declined from 42 percent
of the total to 32.5 percent ir 1972-73 (Table 4). During
this period both the amount of forest land and agricultural
land have increased.

Between 1958 and 1973 forest lands doubled, increasing at

an annual rate of 8.4 percent (GOP 1976). Yet in spite of
this apparent growth, desertification and deforestation are
simul taneously eliminating woodlands' (Johnson 1979; Eckholm
1979). The government has attempted to counter these losses
by promoting several important afforestation projects. Never-
theless, it is likely that the large growth of forest lands
reflects the corresponding rise in reported area and similar
changes in classification rather than an actual increase in
acreage.

6Sources: Johnson. 1979,
Kureshy. 1977.

GOP. 1976.
GOP. 1977,
GOP. 1978,
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Cultivated area has grown at a more moderate pace, increas-
ing by 33 percent between 1947 and 1973. In gross amount,
however, there were 4.8 million more hectares of cultivated
area in 1972-73 than in 1947-48. This is too large an amount
to be attributed merely to changes in reporting. It may be
assumed, moreover, that valuable agricultural lard has always
been fully reported. The gains in cultlvated area are the
result of a 39 percent increase in the net area sown and a

17 percent rise in the amount of fallow land. These increases
were not likely obtained by cultivating lands previously
classified as culturable waste. In addition, Table 4 points
to a tendency to make better use of available croplands; by
1972~73 about 2.5 million hectares were sown more than once
annually--an increase of 156 percent in twenty—-five years.

During the same period, terrain classified as cultivable

waste increased by 21 perg¢ent to ll.l1 million hectares. A
large part of this increase may be attributed to the reclassi-
fication of land previously regarded as unavailable for
cultivation or unreported. There are indications that at least
some of this increase is due to loss of cropland (Brown 1978).
Nonetheless, Table 4 shows that up to 1973 the growth of
cultivated area had more than offset any losses of cropland.

Estimates of the size of Pakistan's rangelands vary con-
siderably and remain unreliable. It appears that about 70
percent of the total geographical arma, or approximately 57
million hectares, is comprised of rangelands (Johnson 1979;
GOP 1978). This vast area includes terrain variously class-
ified as culturable waste, area not availlable for cultivation,
and unreported area. Baluchistan, with more than 32.4 million
hectares of rangelands, is almost entirely (93 percent) devoted
to pastoral grazing. The extent of these pastures and the
magnitude and growth rate of Pakistan's foraging livestock
population present formidable problems for the nation's range
management programs.

Traditionally, Pakistan's farming land has been managed in

a relatively small segment of the population. The distri-
bution of land in 1960 is illustrated by Table 5. According
to the data in this tabulation, while more than three-quarters
of Pakistan's farms were smaller than 5 ha, these accounted
for less than a third of the total farmland., Recent land
reform measures creating ceilings of 40 ha of irrigated and

81 ha of unirrigated terrain per farm have begun to alter the
pattern of consolidation among wealthy landowners.
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Table 4. Land Use

1947-48 1959-60 1972-73
10 Percerc reptd. 10 Percent reptd. 10 Percent reptd.
Land Type ha area ha area ha area
A, Forest Area 1.38 3.0 1.34 2.8 2.80 5.2
1. Pine Fores;:a 0.63 1.4 0.61 1.3 NaC NA
2. Hill Scruwb a 0.57 1.2 0.55% 1.1 NA NA
3. Riverain Forest 0.19 9.4 0.18 0.4 NA NA
B. Agricultural Area 23.87 51.8 26.52 54,7 36.¢0 57.0
1. Cuitivated Area 14.69 31.9 16.52 34.1 19.43 36.2
a. Net area sown 10.68 23.2 13.08 27.0 14.79 27.5
b. Area ngn more than 0.96 2,1 1.60 3.3 2.46 4.6
once )
c. Fallow land 4,01 8.7 3.44 7.1 4,70 8.7
2. Culturable waste 9.18 9.9 10.01 20.07 11.11 20.7
C. Area Unavailahle for Cultivation 20,83 45.2 20.60 42.5 20.350 37.8
D. Total Geographical Area 79.60 - 75.60 - 70.60 -
l. Total Reported Area 46.08 100.0 485.47 }00.0 453.70 100.0
2. Unreported Area 33.52 - 31.13 - 25.90 -

3estimate based upon 1968 figures in Champion et al. 19682
Part of the net area sown.

“NA= not available

Source: GOP. 1976. Originally from Flanning Unit, Food and Agriculture Division.



Table 5, Land Distribution in Pakistan, 1960

Farm Size Number of % of Area of % of
farms total farms total
(million) {million ha)
0-5 ha 3.75 76.5 6.4 31.8
5-10 0.75 15.3 S.1 25.3
"10=20 0.30 6.1 3.8 18.9
20-60 0.09 1.8 2.8 13.9
Greater than 60 0.01 0.2 2.0 10,0
Total 4.90 100,0 20.1 100.0

Source: S. M. Akhtar, 1978.

) 200 m<(<

9a. Mcdian Farm Size, 1972 9b. Land ownerchip, 1972

Figure 9. Median Farm Size and Land Ownership

Source: Adapted from Johnson. 1979.
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2.3'1

2.3.2

Figure 9a, which employs 1972 data, confirms that in most
regions farms are lcss than 10 hectares in area. Figure
gb reveals that most Pakistani farms are now generally
operated by their owners. Previously, such conditions
were relatively rare as most wealthy landlords left day-
to-day operations to retainers. This phenomenon indicates
that reforms are beginning to reduce the average size of
farms and increase the number of landlords.

Crops

The distribution of crops grown on Pakistan's farmlands

is shown in Table 6. Although the total areas sown each
year differ somewhat from the corresponding amounts shown
in Table 4, this table presents a generally accurate picture
of the proportions of acreage allocated to various crops.
Grains have consistently been the major crop, though there
has been a gradual decline in their prominence. In 1947-48,
70.1 percent of land was assigned to grain; by 1983, the
government expects to reduce that portion to 64.9 percent.
Ameng grains, wheat has remained the leading crop. However,
rice,which formerly grew on only 12 percent of land reserved
for grain, now accounts for 18 percent. There appears to
have been a de-emphasis in cultivation of inferior cereals
such as millet and sorghum and a corresponding rise in the
prominence of maize.

Cash crops, first introduced by the British in the nineteenth
century, have commanded an increasing share of available farm-
land. Including oil-bearing seeds, cash crops now cover a
third of the sown area. Cotton is the principal of these
crops, alone accounting for an eighth of the planted acreage.

Fertilizer use was nogligible during Pakistan's early years.
Beginning in the 1960s fertilized cropping became increas-
ingly popular among farmexs. BY 1972-73, consumption averaged
22 kg per hectare, spurring large increases both in domestic
production and in imports. At present the demand is far in
excess of the nation)s output. Throughout the Indus River
basin, fertilizer is used on more than half the cropped area.

Livestock and Rangeland

In Pakistan's rural economy, cattle and other livestock play
a central role. These animals provide enex~y in the form
of drawing power and fuel, organic fertilize:, meat, dairy
products, leather, and wool. Table 7 shows the number of
quadruped livestock in 1976-77.
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6
Areas of Important Crops, Past and Future (10 ha)

Table 6.
1947-488 1959-602 1972—73° 1976-77° ~ 1982-83°
{Projected)
Grains 6.51 8.04 9.37 10.03 11.18
Wheat 3.95 4.88 5.97 6.39 7.16
Rice 0.79 1.20 1.48 1.75 1.98
Bajra (Millet) 0.81 0.81 0.61 0.65 0.69
Jowar (Sorghum) 0.43 0.46 0.50 0.45 0.47
Maize 0.36 0.48 0.65 0.62 0.67
Barley 0.17 0.22 0.16 0.17 0.21
Pulses 1.53 1.75
Gram . 0.88 1.14 1.02 1.09 1.21
(Cicer arietinum)
Mash 0.05 0.07
(Phaseclus radiatus)
Masoor 0.08 0.10
(Lens esculenta)
Mung 0.06 0.11
(Phaseolus mungo)
Other 0.24 0.25
Vegetables & Fruits 0.38 0.48
Potatoes 0.03 0.05
Fruits 0.24 0.27
Other 0.11 0.16
Cash Crups 1.44 1.78 2.59 2.70 2,86
Cottond 1.24 1.34 2.01 1.86 2.02
Sugarcane 0.19 0.40 0.53 0.79 0.77
Tobacco 0.01 0.04 0.04 0.05 0.06
Condiments & Spices 0.08
Onions 0.03 0.04
Garlic 0.002
Chillies 0.05
0il Seeds 1.69 1.94 2.60 2.46 2.93
Rape & Mustard 0.43 0.56 0.53 0.52 0.65
Sesamum 0.03 0.03 0.03 0.03 0.03
cottond 1.24 1.34 2.01 1.86 2.02
Groundnuts 0.003 0.03 0.04 0.06
Other 0.16
Total 9,28 11.56¢€ 13.57¢ 15.32¢ 17.22
a, GOP. 1976.
b, U.S. AID. 1279a.
c. GOP, 1978,
d, Cotton -‘creage ls listed both under cash crops and oil seeds, but is

only ..ounted once in the totals.
Totals dc not include pulses other than gram, vegetables and fruits,

and condiments and spices.

For 1976=77 and 1982-83 these products

accounted for about 5 to 6 percent of total acreage.
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Figure 10, Distributian of Livestock, 1972

Source: Johnson, 1979.
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Table 7. Livestock, 1976~77

Goats 20,881,000
Sheep 18,131,000
Cattle 14,372,000
Buffaloes 10,418,000
Donkeys 1,939,000
Camels 694,000
Horses 382,000

Source: Johnson, 1979. Originally from Livestock Division.
Ministry of Agriculture, GOP,

These animals are raised throughout the country except

in the most arid and rugged tract of Baluchistan. Figure

10 illustrates the geographical distribution of Pakistan's
livestock. Goats and sheep are the hardiest of breeds and

are naturally the most widely distributed. They graze ex-
tensively in the irrigated plains in the Himalayan foothills,
and to a lesser degree in the less hospitable western mountains.
Cattle and buffaloes are more concentrateé in the eastern
sections of the country.

Most commonly, livestock is grazed in the extensive range-
lands. The estimated 57 million hectares of rangeland

are normally capable of producing forage to support a

large part of the grazing, especially by sheep and goats.
However, in the past, ineffective management of range
resources has led to serious overgrazing. The mobility of
the hexds, kept by nomadic peoples, has devastated a very
large portion of Pakistan's natural pastures. Goats, in
particular, have eliminated entire species of edible plants.
The resulting desertification is usually irreversible.
Many of the pastures thus currently produce only 10 to 1§
percent of their potential forage (GOP 1978). The shortage
of -feed is partly offset by devoting a growing portion

of the nation's cropped area to raising fodder crops.
Currently, 15 percent of the nation's sown acreage pro-
duces clover, guar seed (gyamopsis psoralioides, or field
vetch) , and other fodders. Straw, stalks, and other by-
products of grain and produce are widely used to supplament
fodder. The govermment is currently taking steps t» fuxther
increase the production of such crops by introducing nigh=-
yielding varieties of seeds.

As a rule, very few of Pakistan's domesticated herds are
raised on farms or ranches set aside for their exclusive
use. Recent projects have introduced urban dairy farms,
but these remain purely experimental. Most cattle continue
to be bred by individual owners within city limits, on
small farms, or on open lands.
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3.0 Environmental R:=sources and Policy

3.1 Mineral Resources, Energy, and Soils~

3.1.1

1/

Geologic Formations

Pakistan's solid geology is mapped in Figure 1ll. The
northern flank of the country represents the farthest
extent o the Indian continental plate whose northward
movement has formed the Himalayan range. Thece mountains

as well as the ranges west of the Indus plain are primarily
composed of fu.ded sedimentary rock formations. Zones of
igneous rocks are rare and are confined to the upper reaches
of the Himalayas and Hindu Kush., Volcanic rocks are even
more unusual; their only occurrence is in the Chagai Hills
of western Baluchistan.

alluvial deposits cover the entire Indus plain and thus
account for virtually all of Pakistan's arable land.
Within the Indus plain are three groups of morphological
elements:

a. The bare bedrock slopes of the mountain faces which
gradually turn to gravel and then sand as they meet
the piedmont plains.

b. The terraced flood plains of the Indus and its
tributaries.

c. Eolian, or windblown, deposits scattered throughout
the plains.

The northern plains are characterized by scalloped interfluves
and meander scars. The southern plains, which result from

a more recent phase of fluvial activity, are flatter and
covered with very fine alluvium. Figure -12a shows Pakistan's
alluvial formations and Figure 12b illustrates the

morphology of the Indus plains.

iSources:

Z. Ahmad. 1975.
R. Akhtar. 1975.
Dregne. 1976.

GOP. 1976.
GOP. 1977.
GOP. 1978.

Jchnson. 1979.
Kureshy. 1977,
Nyrop et al. 1975,
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3.1.2 Mineral Deposits

The value of mineral resources discovered in Pakistan to
date has been relatively insignlficant. As recently as
13277-78 mining and quarrying contributed just 0.5 percent
of the GNP (Johnson 1979), Among minerals having export
value, only chromite, baryte, magnesite, and aragonite
(marble) are presently mined (Table 8). In addition the
Geological Survey of Pakistan estimates that there are
large deposits of lcw grade iron ore (c. 450 million
metric tons), coppex co.e (c. 360 million metric tons),
and bauxite (c. 21 miliion metric tons). Recent efforts
have uncovered some gold deposits in the northern Gilgit,
Hunza, and Chitral areas, but thus far mining has remained
uneconomical (2. Ahmad et al. 1975).

Table 8. Output of Minerals, 1976-77

Mineral Amount Produceda
(metric tons)

Antomany 245
Barytes 15,715
Bauxite 980
China clay 6,875
Chromite 9,820
Dolomite 20,625
Fire clay 39,285
Fluorite 490
Fuller's earth 13,750
Gypsum 414,465
Limestone 3,928,570
Magnesite 2,945
Marble 50,090
Rock phosphate 5,890
Rock salt 404,640
Silica sand 68,750
Soapstone 19,640
Sulphur 1,965

aFigures in Johnson (1979) are somewhat lower.

Source: GOF.
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Less valuable minerals are prevalent and are currently
being exploited. Fire clay and rock salt deposits exceed
100 million metric tons, and reserves of limestone and
gypsum remain inestimably large. Most mineral deposits
are concentrated in the mountainous ncrtharn and western
sections of the country (Fig. 13).
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Ficure 13. Distribution of Minerals
Source: Kureshy. 1977.

3.1.3 Energy Reserves

Oil. 1In 1976-77 Pakistan relied upon petroleum for 37
percent of its energy needs. That year 15 percent of

the 0il employed was imported. Recent discoveries in the
Fotwar plateau have generated some optimism that the
nation can eventually become self-reliznt in petroleum,
Domestic production in 1976-77 totaled 13,000 harrels per
day, a figure which was expected to climb to 80,000 by
the current year. The nation's total crude oll reservas
remain unestimated,

Gas. Natural gas, which tventy-five years ago supnlied
barely one percent of domestic energy, now account: for
38 percent z.d production ig slated to contiaua to
increase. Gas was first discovered«<at Sui, at the

37



southern edge of the Sulaiman Range. Production from
this field alone amounted to approximately 4.5 billion
cubic meters in 1976-77. There are other nitural gas
production sites within the oil-yielding region of
Potwar, near Karachi, and across the Indus from Sui

(Fig., 14), Together these sources yield another l.l
billion cubic meters of methanz. Still other gas

fields heave been discovered but remain untapped. 1In all,
the nation's known reserves are estimated to approach

17 trillion cubic meters (GOP 1978).

Coal. Coal supplies 3} percent of Pakistan's energy. A
large portion of the amount consumed is obtained from
domestic supplies. Only high quality coal employed in
steel production needs to be imported. Most of the
indigenous coal is of inferior quality and is thus
employed by 1light industry €->r use in kilns and foundries.
Mining operations are also small-scale and remain in-
efficient. In 1976-77 the nation's coal output was
approximately 1.1 million me¢tric tons (GOP 1978)., There
are modestly large deposits of lignitic to sub-bituminous
coal, mostly in Baluchistan, Sind, and the Punjab

(Fig., 14). The Geological Survey estimates the coal
reserves at 460 million metric tons (GOP 1976). For

the near future coal will continue tc provide only
marginal energy supply in spite of targeted increases in
production.

Hydroelectricity. Water power is one of Pakistan's
important energy sources. Since the 1950s, aided by
sizeable foreign grants, the nation has set out to
develop its aburdant hydroelectric resources. In spite
of its general aridity, Pakistan benefits from its geo-
graphical situation beneath the well-watered Himalayas.
The steep gradient cf the southern slopes affords
enormous potential for hydroelectric power, estimated at
25-30,000 megawatts. By 1976-77, 18 percent of
domestic energy use was supplied by the various dams on
the Indus and its tributaries (Johnson 1979).

By 1978 about 1600 MW, or 15 percent of PaListan's
utilizable hydroelectric potential (esti. ated at 10,000
megawatts, or approximately a third of thc total potential)
was being tapped. This figure was expected to grow by

6C percent to about 2500 MW by 1980. With the full
development of Pakistan's newest and largest dam, Tarbela,
hydroelectric output is set to rise by another 42 perxcent
by 1983. Since initial work on Tarbela in 1960 most

of the funding has been supplied by the Indus-Tarbela
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Development Fund (ITDF), a consortium consisting of Australia,
Canada, Germany (BRD), India, New Zealand, the U.K., and the
U.S.A. Up to 1976=-77 the ITDF had contributed a total of
$914.3 million (GOP 1377). The ultimate capacity of this pro-
ject is expected to reach 2000 MW. Two other major hydro-
electric dams are at Mangla on the Jhelum and Warsak on the
Kabul River. These are expected to generate 800 MW and 240 MW,
respectively. Smiller dams at Dargai (20MW), Malakand (19.6 MW),
Nandipur (13.8 MW , Shadiwal (13.5 MW), Chichoki Mallian

(13.2 MW), Rasul 12 MW), Kurram Garhi (4 MW), Renala (1.1 M),
and numerous instillations of less than 1 MW capacity add to
the country's hydroelectric power production (Fi~. 15).

Nuclear Power. 1In 1976-77 nuclear power met 1.7 percent of
Pakistan's energy requirements (Johnson 1879). Upon the open-
ing of the first installation near Karachi in 1971, the nation's
nuclear output was 125 MW,
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A new facility at Chasma in western Punjab will generate

an additional 600 MW (Fig. 15).

Recent exploraticns

have uncovered some sandstone uranium deposits in the

foothills of the Sulaiman Range

and vanadium in the Himalayas (Basham 1977).

and there may be uranium
As of 1975,

however,no commercial deposits of uranium ore had been

found in Pakistan (2. Ahmad 1975).
must import all of its fissionable fuel,

As a‘result, the nation
The instability

of this supply plaras severe limitations upon the develop-
ment of nuclear energy, and there appear to be no plans
to construct atomic power plants in addition to those at

Chasma.

Thermal Power.

A3 early as 1959 Pakistan had begun to
exploit its considerable resources in thermal energy.

That

year 193 MW were produced from thermal sources; by 1975-76
the capacity had grown to nearly 1500 MW, exceeding the

sizeable hydroelectric output.
Faisalabad, Lahore, Multan, and

Major stations are at:
Gudu in the Punjab; Hyder-

abad, Kotri, and Karachi in Sind; and Quetta in Raluchistan

(Fig. 15).
approach 2000 MW,

By 1983 thermal power is expected to
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3.1.4.

Soils

All of Pakistan's soils are pedocals, soils exhibiting
calcium carbonate horizons, 1In terms of soil order,

these soils are either entisols or aridisols, the
dominant orders in Asia's arid regions (Dregne 1976).

The entisols cover the entire Indus plain, whereas tne
aridisols are found only within the deltaic region along
the coastline. In broader geographic terms, the couatry's
solls can be divided into three major groupings:

mountain soils, Indus plain soils, and desert soils

(Fig. 16).

Mountain Soils. Found along the slopes of the nurthern

and western ranges, these soils are either residual,
alluvial, or eolian. Most of them are low in organic
content, though soils are somewhat richer in the sub-
humid rnorth, Within the valleys, the soils are pre-
dominantly alluvial and are comprised of calcareous silt
loam and sandy lcam, both of low organic content. South
of the Himalayas, in the Potwar plateau, there are
residual soils and silty loess, also of low organic
content. Unlike the other mountainous soils, these can
be made productive through sufficient irrigation.
Further south and west, at the edge of the arid and
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3.1.5

semi-arid flat lands, the soil is saline and unproductive.

Indus Basin Soils. This region is an expansive alluvial
basin whose soils are deposited by the Indus river
system., The solls covering most of the basin are old
alluvium (bhangar). Chalky, medium to fine, and of low
organic content, these soils extend across most of the
Punjab and most ofthe Indus flood plain in Sind.
Irrigation and fertilization render these soils very
productive.

Within the immediate flood plains of the principal rivers,
newer alluvium (khadar) predominates. These soils are
sandy and silty, but unlike much of the bhangar, they
tend to be salt-free.

The soils within the deltaic region are composed of
sub-recent alluvium and estuarine deposits. Most of
these soils are loamy and saline, but about a third
are clayey. The deltaic soils support irrigated rice
cultivation, though the coastal areas are marshy and
non-productive.

Desert Soils. The non-mountainous portion of the
southwest consists predominantly of arid sandy tracts.
Western Baluchistan and eastern Sind are the nation's
driest regions. In the former, the soils are princip=-
ally eolian and calcareous. The eastern deserts are
covered mostly with hilly sandy soils, occasionally
interrupted Ly clayey soils., The desert soils

have been unable to support cultivation of any sort.
Only marginal grazing facilities exist (Fig, 10).

Administration, Policy, and Planning

Responsibility for planning and implementing the
development of Pakistaa's mineral and energy resources
is apportioned among three central ministries: Petroleum
and Natural Resources, Atomic Energy, and Water and
Power. Assignment of sectoral priorities and allo-
cations of funding are the responsibility of the Plan-
ning Commission, the branch of the Ministry of Finance,
Planning, and Coordination which authors the nation's
five-year plans. Specific aspects of gu/ernmental
implementation are assigned to various agencies and
public corporations. Pertinent legislation appears

in Appendix IV.
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Minerals. The Geological Survey of Pakistan, an out-
growth of the pre-partitioq Geological Survey of India,
is charged with surveying, mapping, prospecting, and
evaluating the nation's mineral resources. Exploration
and exploitation of established mineral wealth has

been assigned to the Pakistan Mineral Development Corp-
oration and the Resource Development Corporation, both
get up in 1974, 1In addition, each province except
Sind has eztablished a regional agency to oversee
mineral development,

Throughout Pakistan's existence the mineral sector has
been a low priority element of the nation's economy.
The current Fifth Five-Year Plan is attempting to
reverse this trend by eacouraging mining operations.
Public investment in this sector has been increased to
approximately $200 million for the 1978-83 period. The
present Plan assigns to it 1.3 percent of total
allocations, nearly a three-fold increase over the 0.5
percent figure in 1976-77. Chief priority is given to
the development and exploitation of alluminous clays,
bauxite, coal, copper, gemstone, gypsum, iron ore,
rock phosphate, and salt (GOP 1978).

Energy. Fossil fuel development is divided among the
agencies which deal with minerals and those concerned
exclusively with oil and natural gas. Coal exploration
and mining are thus included within the mineral sector.
The federal Oil and Gas Development Corporation (OGDC),
established in 1961, is charged with identifying

new sources and developing them. Transmission of
natural gas is handled primarily by the Sul Gas Trans-
mission Company. Refining of crude petroleum is
presently carried out by a consortium, the Pak-Arab
Refinery Company (PARCO). Pakistan's hydroelectric
resources are managed by the Water and Power Development
Authority (WAPDA), a semiautonomous body established
in 1958, WAPDA has managed the construction and
operation of Pakistan's ambitious hydroelectric power
plants. Additionally, a number of licensed private
corporations supply electric power to major urban
areas. The Karachi Electric Supply Corporation (KESC)
is the largest of these. The nation's small, but
growing nuclear energy resources are controclled and
administered by the Pakistan Atomic Energy Commission
(PAEC) ., Atomic energy is supplied to Karachi by the
Karachi Nuclear Power Project (KANUPP).
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Priorities. The Fifth Five Year Plan proposes to
intensify exploration for indigenous fossil fuels
and to hasten the development of these resources.
Indeed, the gross allocation for the fuel sector
shows a sizeable growth of approximately $45 million
per Year over the amount for 1976-77. But as a per-
centage of total allocation, this sector currently
receives a lower proportion than it did under the
previous plan (3.8 percent vs. 4.2 percent).

Electric and nuclear power, by contrast, have
benefited from a clear boost in priority. Total
outlay is slated to be nearly $2.8 billion for 1978-83,
an average annual increase of $330 million over the
1976-77 allocation. This represents a 138 percent
increase in gross expenditure. It is matched by a
rise to an unprecedented 18.8 percent of total
allocation, making this sector the largest in the
economy., It reflects the intentions of Pakistan's
Planners to assign maximum priority to hydroelectric
generation (GOP 1978).

3.2 Water Resources

3.2.1

8/

Surface Water —

Pakistan is among the world's largest predominantly
arid nations (Eckholm & Brown 1977). As in all such
countries, rainfall is insufficient for cultivation.
But unlike most other arid lands, much of Pakistan lies
within the drainage basin of a major system of rivers
(Section 2.1.2). The Indus and its four chief tri-
butaries discharge more than 200 billion meters of
water annually (Table 9).

Because rainfall is heavily concentrated during the
monsoon months, there is notable fluctuation %etween
maximum and minimum discharge rates for each river,
The Indus, which is primarily supplied by glaciers, is
subject to the least seasonal variation, though its
maximum flow is more than fifty times its minimum,

Sources:

Johnson. 1979.
Kureshy. 1977.
U.N. ECAFE. 1966,
©W.N., ECAFE. 1968.
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Table 9, Discharge and Characteristics of Indus System

River Total Length® b Discharge
Draingge (km) Location Rate Total
Area
(sq km) (1000 m> per second) (biilion m3)

Maximum Minimum

Indusc 1,047,850 3,380 Attock 26 0.48
Chenab 61,000 1,200 Marala 20 0.11
Jhelum 63,500 725 Mangla 22 0.11
Sutlej 86,000 1,450 Near Suleimanke 14 0.08
Beas 25,900 470 ? 10 0.06
Ravi 11,600 725 Near Baloki 7 0.03

115
32
28
17
16

2 The Indus, Chenab, Ravi, and Sutlej are partly in India; the Jhelum originates

in disputed territory.
Within Pakistan except for HBeas.
Includes the Kabul River.

Sources: Johnscn. 1979; Kureshy. 1977; U.N. ECAFE. 1966.

Volume increases markedly by April in the Indus, Chenab, and Jhelum, but only
by June for tne remaining rivers. Maximim flow is achieved during the

June to September period, during which more than two-thirds of the annual
discharge is carried (Fig. 17). Throughout the year the evaporation accounts
for significant water losses, particularly in the plains (Fig. 6).

The Indus basin :covers about two-thirds of Pakistan's area. A second, much
smaller, river basin comprises the slopes and plateau west of the central
ranges. This basin in Baluchistan ¢-ains the coastal rivers and desert
streams. Of these, only the Zhob and five other minor rivers are perennial,
and only at their lower ends. The remaining streams flow exclusively
during the rainy season. In general, the western drainage basin is too
small and irregqular to sustain cultivation.

Within the Indus basin, flooding is virtually an annual occurrence. In
all, nearly 15 million hectares of terrain are suojected to inundation.

45



oo [ndus ¢! ANeck

3
14000 m/seac -semans NGV @ Subbwr
somoume Jlum ot Mongis
11 - semoame CAOneh o8 Khonhi
senssscese MOVi Ot ‘esssr

Suiloj a1 Suteimenk

Pigure 17. Mean Monthly Discharge of the Indus System

Source: Dureshy. 1977.

When rainfall is exceptionally heavy the rivers overflow
their banks and cover the adjacent flood plain. 1In spite

of modern control measures, severe floods such as those cf
1955, 1973, 1977, and 1978 have caused immeasurable loss

to crops, property, and human and animal life. The plains of
Punjab and Sind are particularly susceptible to such
disasters. Poor drainage in the lower Indus basin pro-

longs flood conditions and increases damage.

At the other extreme, Pakistan lies in a geographical area
which has been historically subjected to repeated droughts.
low annual rainfall, resulting low riverine discharge, and
high levels of evaporation have made most of Pakistan
water deficient. Without irrigation, agriculture in most
of the Indus basin would be impossible.
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3.2.3

9/

Groundwater—

The Indus basin and western Pakistan are situated above
extensive channels of groundwater. Baluchistan, in fack,

was one of the first regions in the world to tap sub-

surface aquifers. For millenia, farmers have dug under-
ground canals known as karez., Emanating from sources near
mountain foothills, the waters are directed toward the plains
where they are used to irrigate gardens and fields.

Recognizing these early developments, British administrators
considered tapping groundwater in the Indus basin, an area
whose water table was accessible. By the 1920s bhoth
artesian wells and tubewells had been introduced throughout
the Punjab and Sind, while the use of karez continued in
Baluchistan. The proliferation of unlined canal irrigation
in the Punjab, nhowever, led to dramatic rises in the level
of the water table. Water logging and salinity due to
seepage began threatening agricultural land. By the 1950s
increasing attention was drawn to these problems and to
potential remedies. During the same period advances in
exploration technology permitted geologists to improve
techniques for determining the location, denth, and

quality of groundwater supplies. In 1970 Pakistan's

ugsable groundwater supply was estimated at 55.5 billion
cubic meters, approximately a third as much as the volume
of surface water available from the Indus system (NESA 1970).
The depth of the water table varies enormously, from just
beneath the surface in parts of Punjab to hundreds of feet
below the surface in the deserts of eastern Sind.

9Sources :

Johnson. 1979,
Kureshy. 1977.
Tamburi. 1973.
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3.2.3

10/

Irrigation—

The irrigation system presently employed in Pakistan is

one of the most diverse in the world, It includes not

only three types of canals (inundation, perennial, and

karez), but darms, barrages, tubewells, artesian wells,

tanks, ponds, and natural floodwaters (Fig. 18a). Together
these techniques irrigate 14 million hectares, or approximately
72 percent of the rountry's cultivated land (Johnson 1979;

Fig. 18b).

Aside from the previously discussed technique of karez
irrigation, the oldest method employed in the area appears
to have been the use of natural floodwater. There is
evidence that as early as the third century B.C., flood-
waters were diverted by means of man-made channels.
Throughout the medieval period Islamic administrations
pursued a public works policy which included canal con-
struction. Inundation canals, intended for seasonal use
during the monsoon, were dug along the active and meander
flood plains of the Indus basin.

British engineers continued :his mode of irrigation during
the nineteenth century. By 1861 the govermment felt the
need to extend the limits of irrigation beyond the brief
flood season. Through the construction of barrages,

canals were made to flow year-round. The Upper Bari Doan
Canal, the region's first perennial network, was followed by
other canals, all in the Punjab (Fig.® 1l9a). At present the
entire Indus basin is covered by a web of canals which brirng
river water to interfluvial areas and link the rivers them-
selves (Fig. 19b). By 1978 the network included ten inter-
river link canals, about twenty barrages and dams, and more
than 16,000 km of canals.

Lo

Sources:

Johnson. 1979.

Kureshy. 1977.
Lowdermilk et al. 1978,
NESA. 1970.

Nyrop et al. 1975,
Trout et al. 1979,

U.S. AID. 1976.

U. N. ECAFE. 1966.

U. N. ECAFE. 1968,
Worku., 1971,
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Figure 18, Irrigation: Prevalent Modes and Areas Served

Source: Johnson. 1979,

49



19a. Late Nineteenth Century

19b, Present

Figure 19. Extent of Canal System

Source: Adapted from Johnson. 1979,
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3.2.4

This system is comprised of three c-mponents: the region
watered by the Indus tributaries, the Indus basin south

of its confluence with its tributaries, and the areas west
of the Indus. The first subsystem, which serves the
tributaries in the Punjab, includes the Upper and lower
Jhelum, Upper and lower Chenab, Haveli, Upper Bari Doab,
Lower Bari Doab, and Sidhanai Canals, and the Sutley Valley
Project. On the Indus itself, the Tarbela Dam, Jinnah,
Taunsa, Gudu, Sukkur, and Ghulam Mohammed Barrages make

up another subsystem. Finally, to the west, the region is
sexved principally by the Swat Canals, the Warsak Multi-
Purpose Project, and the Kurran Garhi Project.

In each case, canal water is delivered to the fjelds by

an intricate network of local channels. The Indus basin
contains approximately 78,000 such watercourse systems.

Each is made up of two components: a government controlled
outlet tapping water from an irrigation canal (mogha), and

a farmer-controlled inlet passing water from the mogha to the
field (nakka). The amount of water supplied by each mogha

is determined by the government strictly on the basis of

Plot size. This rate is currently fixed at 1 liter per
second per 5 ha. The land served by these watercourses is
usually divided into small level diked basins which distribute
the water evenly over the plot (Lowdermilk et al 1978; Trout
et al 1979).

In addition to canal irrigation, Pakistan employs well irrigation
extensively. Conventional arimal-powered wells and motor-
operated tubewells scrve the entire Indus basin (Figures 20a

and 20b). The latter, which serve the dual purposes of
reclaiming waterlogged soil as well as distributing groundwater,
have been installed at a rapid pace since the early 1960s.

By 1973 there were more than 100,000 such wells pumping
approximately 10 billion cubic meterd annually (Johr:son 1979;
Nyrop et al 1975). The number is scheduled to grow by about

1000 wells per year (GOP 1978).

Water Qualityll/
The proliferation of unlined canals and the construction

of massive dams have combined to deteriorate the chemical
quality of much of Pakistan's water. Seepage, sometimes

1
Sources:

Johnson. 1979.
Nyrop et al. 1975,
Uls. AID. 1980.
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Figure 20. Distribution of Wells, 1972

Source: Johnson. 1979.
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as high as 50 percent, has induced steady rises in the water
table of the Indus basin., The river water which saturates
the soil is high in mineral content. As a result, the grow-

ing reservoir of groundwater is becoming increasingly saline
and therefore unusable (Fig, 21).

0 100 200 300 400 ke

Figure 21. Quality of Groundwater

Source: Johnson. 1979,

Such alkaline water threatens underground roots and thus
prevents the extension of agriculture. In addition, saline
groundwater cannot be pumped and utilized for irrigation,
The government is therefore undertaking drastic measures to

remove damaging salts from grourdwater supplies (Section
3.2.5).
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3.2.5

Much of the nation's drinking water is drawn from sub-
surface sources such as boreholes, wells, and springs. In
the densely populated Indus baiin, the water is becoming
impotable due to excessive salinity.

This chemical imbalance aggravates an already chronic pro-
blem with the nation's drinking water supply. In rural areas,
only a fraction of the population has access to safe water.
U.S. AID has estimated this figure at S5 percent; the Pakig:an
government has estimated a considerably higher proportio:,

14 percent (U.S. AID 1980a; GOP 1978), Wells are frequently
left uncovered, exposing the water to contamination.

Drinking water is also obtained from stagnant ponds and
irrigation ditches. The nearly universal lack of rural

waste disposal facilities (less than 1 percent of villagers
have access to proper sewage treatment; U.S. AID 1980a) permits
the reintroduction of pollutants, parasites, and microbes into
the groundwater. Urban areas have been introducing water
treatment systems, but problems remain. Because of low
pressure vhich permits seepage and improper piping, pollutants
enter the system after processing., Sewage is improperly
disposed of in the cities; there too, only one in five
inhabitants has access to adequate facilities (one in three
according to the government; GOP 1978; U,S. AID 1980a).

. . . , 1
Legislation, Policy, and Plannlng-z/

Administration. Pakistan's Water and Power Development

Authority (WAPDA), created by the West Zakistan Act

of 1958, has been charged no’ only with the management of the
nation's hydroelectric resources, but with the overall
operation of irrigation schemes. Although WAPDA receives two-
thirds of the total allocations for water develorment, there
are other agencies and organizations sharing in the imple-
mentation of this sector's plans. The provincial Irrigation
Departments of the Punjab, Sind, NWFP, and Baluchistan,

12Sources:

S. M, Akhtar, 1978,

GOP. 1978,

Johnson. 1979,

Johnson and Johnson. 1977,
Lowdermilk et al, 1978,
Mirza and Merrey. 1979.
U.N. ECAFE. 1966,

U.S. AID. 1979%.

U.s. AID. 1979c.
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and the administrations of Azad Kashmir, the Centrally
Administered@ Tribal Areas, and the Northexrn Areas each
contribute manpower, resources, and funding to their region's
water management schemes. Additional assistance is provided
by the central Ministry of Food and Agriculture, the
Meteorological Department, the Geological Survey of Pakistan,
the Federal Flood Commigsion, and the Irrigation, Drainage
and Flood Control Research Council (IDFCRC, part of the
Ministry of Science and Technology).

Legislation and Policy. Legislation affecting water use
closely followed the construction of canals during the 1860s.
The Canal and Drainage Act of 1873, and the Punjab Minor
Canals Act of 1905 are the earliest statutes governing the
implementation of irrigation in the Indus basin (Appendix IV
lists other pertinent legislation). These acts governed canal
use throughout the remainder of the British period, and with
amendments have continued in force since independence. With
partition, however, allocation of canal water became the
subject of intense controversy. Not until the Indus Waters
Treaty of 1960 was the issue successfully resolved,

Even before this treaty had been concluded, Pakistan had
embarked upon two major development schemes: the Warsak pro=-
ject, begun in 1949 and completed in 1961; and the Kurram
Garhi project (1950~58). Other irrigation schemes followed
and development?: intensified after the adoption of the Indus
Waters Treaty. During the 1960 to 1970 decade there was a
dramatic seven-fold rise in the amcunt of new or improved
irrigated area. With the completion of the giant Tarbela
project on the Indus River, Pakistan has met most of its
goals for increasing irrigation capacity.

But as more and more land came under irrigation, waterlogging
and salinity drew increasing attention from observers,
engineers, and planners. By the late 1960s, 40,000 ha were
being lost annually on account of these twin problems

(U.N. ECAFE 1966). After undertaking extensive groundwater
and salinity investigations, the government embarked upon

a series of reclamation projects. The first of these, in

the Central Rechna Doab between the Ravi and the Chenab, was
launched by the newly~-established WAPDA in 1959. These
Salinity Control and Reclamation Projects (SCARPs) pursued

a strategy of installing an intensive set of tubewells to
pump excess water from the soil. Other SCARPs were imple-
mented in 1962, 1965, and 1974 in the Chaj (Chenab and Jhelum),
lower Thal (Indus and Jhelum=-Chenab), and Upper Rechna Doab
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Tegions (Fig. 22). With these four completed projects,

a total of 7728 fresh and saline groundwater tubewells

have been installed and 2.25 million ha have been reclaimed
(Johnson 1979), Under the Master Plan currently in operation,
five other SCARPs have been planned. Administration of the
SCARPs is handled by the Board for Waterlogging and Salinity
Control.

In addition to the above problems of waterlogging and

salinity, recent observers have ncted that the nation's irri-
gation system operates at a relatively low level c! efficiency
(Merrey 1979; Lowdermilk et al 1978)., Both by comparison to
irrigation practices elsewhere and in terms of potential
productivity, the system fun:tions well below capacity. Im-
proper training of management personnel, inadequate enforce-
ment of existing regulatory measures, incomplete dissemination
of information, insufficient knowledge of technology by

farmers, and substandard maintenance of existing facilities have
been identified as the most prominent reasons for the inefficiency
of the nation's irrigation system (Lowdermilk et al 1978). The
recently implemented Mangla Watershed Project and Mona Reclam-
ation Experimental Project have attempted to develop better
techniques of watershed and watercourse management (Mirza and
Merray 1979; U.S. AID 1979b).

Planning. The Fifth Five Year Pla: has raised the priority of
the nation's water development programs. This sector of the
economy is scheduled to receive 1..6 percent of allocations

in com:arison to its previous average share of 9.0 percent.

It is worthy of note, however, that pricr to its completion,
the Tarbela project alone comnanded an additional allocation
once (in 1971-72) comprising a staggering 34.l1 percent of total
sectoral outlays. As an entity, Pakistan's water resources
development sector has remained the fourth largest recipient
of central expenditures (Johnson 1979; Appendix II).

In particular, the Plan has identified drainage and reclama-
tion, canal remodcliag, canal construction for additional
distribution of Tarbela water, development of groundwater
resources, and better on-farm water management as targets for
emphasis in the current Plan. In this way, the government
expects to raise the amount of irrigated cropped acreage by
2.5 percent annually while simultaneously increasing yields
and improving water quality. Within this sector, drainage
and reclamation projects (SCARP8) and the Accelerated Water-
logging and Salinity Programme (AWSP) clearly receive
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maximum attention (39 percent of allocations). Irrigation

(26 percent), the remaining implementation of Tarbela and

the complimentary Indus Basin Project (13 percent), and

flood control (11 percent) command the next highest priorities.
Research, vater management, survey, investigation, and
miscellaneous activities round out the budget for water develop-
ment (Table 10).

Table 10. Allocation to Water Development under the Fifth
Five Year Plan

Activity Amount Percentage
(million Rs.) of Allocations

Drainage and Reclamation 6,702 39.1
Irrigation 4,376 25.5
Tarbela and Indus Basin Project (IBP) 2,289 13.4
Flood Control 1,795 10.5
Research and Water Management 1,066 6.2
Survey and Investigation 561 3.3
Miscellaneous 331 1.9
Total 17,120 100.0

Source: GOP, 1978.

In keeping with the strcted aemphasis of improving water quality,
the Fifth Five Year P.an has targeted sanitation and water
supply as areas needing substantial improvement. The government
hopes to provide sanitation to 17.5 percent of its residents

and safe water to 49.3 percent of the population by 1983,
respectively doubling the former and increasing the latter by

70 percent (GOP 1978).

In interviews with U.S. AID personnel (U.S. AID 1979¢),
Pakistani officials indicated that the government was planning
to establish an agency whose functions will include regulation
of pollution. The legislation intended to create this agency
is expected to set standards for quality and to arm the
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agency with powers of monitoring and enforcement, Further
plans envision the installation of laboratories staffed with
trained personnel who will test water affected by industrial
pollution. Whether any of these measures will be implemented
is unknown.

3.3 Vegetation

3.3.1 Natural Forestslé/

According to available figures, forests cover approximately
5.2 percent of Pakistan's reported land and 3.5 percent of
the nation's total area (Table 4). Table 11 shows the areas
of major forest types and Figure 23 illustrates their geo-
graphical distribution. Appendix V provides a listing of
major floral species found in each of the principal environ-
ments. The following discussion of vegetative regions and
types is based principally upon the description by Zehngraff
(1967).

The mountainous extreme northern part of the country and several
pockets of elevated lands in the west are characterized by
Himalayan dry and moist temperate forests (Fig. 23). These
areas support coniferous forests. Estimates of the total
acreage covered by coniferous forests vary considerably from
891,200 ha (Zehngraff 1967) to 1,382,800 ha (Aleem 1979);

Table 11 shows 923,000 lLa, an amount based upon Champion

et al (1968?) and Zehngraff (1967).

In the Himalayas and Hindu Kush mountains, these forests are

of two types--first at the upper temperate zone elevations
(2300~-3400m) where rainfall is higher, and pine at the lower
temperate zone elevations (1200-2300m) whether wet or dry

(Fig., 23). Within the fir forests, two species predominate--fir

l3Sou.rces: CENTO. 1971.

Champion et al, 196872

GOP., 1974.

Kureshy. 1977,

Pakistan Forest Institute. 1974,
Sheikh and Aleem. 1975.
Zehngraff. 1967.
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Table 11, Forest Land Types

Forest Area Percent
Type (1000 ha) of total
Coniferous 922,.8 32.3
Scrub 1088.4a 38.2a
Hill scrub 834.1a 29,2
Inland scrub 230.07 8.1%
Mazri 23.3 0.92
Riverain 277.4 9.7
Plantations 222.3a 7.7a
Irrigated 155.5a 5.4a
Linear 66.8 2.3
Mangroves 345.4 12.1
Total 2856.3 100.0
Total 100.0

aFigures not included in total.

Source: Champion et al: 19687 Originally from Forest Statistics of

West Pakistan, 1968; Zehngraff, 1967.

(Abies webbiana) and spruce (Picca smithiana). These trees
grow to the tree line (3400 m), thriving on the relatively high
rainfall of up to 2000 m per annum (Fig. 4). Beyond the tree
line, the mountains are covered by alpine meadows which support
stunted shrubs (Salix spp.) . and grasslands used for grazing.
The fir forests tend to be well stocked, but they are populated
by mature and overmature trees subject to high mortality.

At their lower reaches (c. 2300 m), the moist temperate forests
merge with pines, deodars (Cedrus deodara), and occasional
hardwoods. The dominant trees of this lower subtropical

moist forest (Fig. 23) are chir pine (Pinus roxburghii) and
blue pine (P. wallpiciana). Himalayan pine forests tend to
include broad-leaved trees such as ocak (Quercus semecarpitalia),
maple (Acer caesium), horse chestnut (Aesculus indica), and
walnut (Juglans regia). The deodars and blue pines are of
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especially high value as timber and pulp, but their exploit-
ation has been limited by their remoteness.

The coniferous forests of the high (1800-3000 m) dry temperate
regions of western Baluchistan and southern KWFP (Fig. 23)
consist primarily of juniper (Juniperus macropoda). The western
mountains receive scant and concentrated rainfall (300 mm),

and the junipers and other trees of this area are short and
limby. Perhaps more than other Pakistani mountain forests,

these lands are being deforested by overgrazing. The low~r
elevations of juniper forests produce a valuable medicinal plant,
ephedra (Ephedra gerardiana), employed in the manufacture of
ephedrine.

Scrub forests cover nearly two-fifths of Pakistan's forest lands.
(Table 11 and Fig. 23). These are of two types == 80 percent

of them are subtropical hill scrub forests, located at ele-
vations of 300 to 1200 m; the remaining scrublands are in the
tropical lowlands., The southwestern corner of the country

not shown in Figure 23 consists entirely of both types of scrub
forest.

The subtropical hill scrub forests predominate in the northern
and western foothills. Most of the land there is covered with
brush and low-grade hardwoods. Of these, the most important
species are acacia (Acacia modesta and A. senegal) and olive
(Olea cuspicata). At their upper limits these species coexist
with pines.

As the hills slope toward the southern Indus plains, tropical
inland scrub forests begin to dominate (Fig. 23). Comprising
230,000 ha of mostly unmanaged lands, this terrain is covered
principally by salvadora (Salvadora oleoides), tamarix
(Tamarix articulata and T..gallica), and mesquite (Prosopis
spicigera). Much of Pakistan's inland scrub forest is
situated on heavily saline and waterlogged land. Another type
of tropical scrub forest known as mazri covers some 24,000 ha
in the NWFP. These are mostly barren lands occasionally con-
taining a short-stemmed palm (Nannorrhops ritchiana) whose
fibers are used for making baskets and twine.

The remaining quarter of Pakistan's natural forest land consists
of riverain forest (not shown on Fig., 23) and tidal mangrove
forest (Fig. 23). Riverain forests are scattered along the
major flood plains, while the tidal forests are found in two
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3.3.2

regions along the coast. Riverain forests, in their natural
state, include poplars (Populus euphratica), acacia (A. arab.lca),
and mesquite. Tamarix and cane (Saccharum spp.) are also

found. The acacia trees which thrive in this region produce
tannin, a raw material employed in tanning leathex.

Mangrove forests, consisting primarily of avicennia (Avicennia
officinalis) and ceriops (Ceriops candolleana) are situated
in the southern deltaic and coastal regions. They are poorly
stocked and of generally low quality. Previously overgrazed,
these lands are nc .’ used to produce ca*tle fodder.

14/

Plantations —

Plantations, or artificial forests, account for 8 percent of
Pakistan's forested area (Table 11). They are of three types:
irrigated plantations which produce commercially valuable
products, canalside plantations (c.15,000 km), and roadside
plantations (c. 13,000 km; GOP 1975). The latter two types
have traditionally served to landscape and provide shade to
the roadways and watercourses. The trees break the winds,
prevent erosion, and reduce evaporation. They also furnish
timber and repair materials for local works.

In the plains, irrigated plantations were originally established
to supply fuel for steam-driven locomotives. Eventually,

with the spread of the canal system, trees were planted to
supplement the region's insufficient timber supply. The most
common species are shisham (Salberyia sissco) and mulberry
(Morus alba). Shisham, a hardwood, is used extensively in
furniture manufacturing. At higher elevations, up to 2700 m,
fruit trees are commonly grown. They rcover extensive portions
of the northern valleys of Gupis, Runza, Punyal, and Yasin.

The main trees are apricot and peach (Prunus armianica and

P. persica), almond (P, amygdalis), mulberry (Morus spp. ).,amd
pomegranate (Punica granatum).Grape vines (Vitis vinifera)

are also commonly grown, In addition, pine trees grown in
these regions yield a variety of useful substances such as
turpentine, resins, camphor, scents, and medicines (Nazir
1974).

14

Source: 2Zehngraff. 1967.
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3.3.3 Rangeland

5/

Nearly three-quarters of Pakistan is considered rangeland
(see Section 2,3.2). An ecological system of rangeland
classification developed by C.M.A. Khan (1974) distinguishes
Himalayan, trans-Himalayan, tropical submontane, tropical
plains, mediterranean, and tropical maritime regions

(Fig. 24). Much of the material below relies upon Khan's
work. Figure 24 shows Pakistan's range ecological regions,
Appendix V lists some of the important species of range-
land flora.

The tropical maritime zone of the coastal flatlands receives
the most rainfall (200-380 mm) and has a climax vegetation

of steppe-savannah with localized woodlands (mangroves).
Further north, in the non-sandy tropical plains of the Punjab
and Sind, most of the land is under cultivation. The

natural vegetation includes Dicanthium annulatum, Jismostachya
bipinnata, Cenchrus ciliaris, C. setig, Elyonurus histurus,
Cymbopogon jwarancusa, Panicum turgidum, Eleucine flagellifera,
Dactyloctenium scindicum, and most of the trees found in
inland scrub forests (Section 3.3,.,2). A large portion of

the land is under cultivation and much of its original
vegatation has been eliminated. In the most arid areas of

the nonw-sandy tropical plains, the climax vegetation ic aesert
forest, Little grows here and the land offers only limited
grazing potential.

The sandy tropical plains of Sind and western Punjab (Fig, 24)
are less irrigated than the non-sandy plains and thus far

less cropped. Characteristic species are: Calligonum
polygonoides, Haloxylon salicornicum, Aerua tomentosa,
Pennisetum dichotomum, Elyonurus hirsutus, Panicum turgidum,
and Aristida depressa. There are extensive rangelands on
deserts, semi~arid deserts, and steppes. Vegastation here has
generally deteriorated due to overgrazing and extended periods
of dryness.

15

Sources:

Pakistan Forest Institute. 1974.
Sheikh and Aleem, 1975,

Snead and Tasnif., 1966.
Zehngraff, 1967.
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3‘3.4

To the west a pocket of continental mediterranean climate
prevails in the hills of Baluchistan. Vegetation, except
in the forest areas, consists mainly of shrubs and herbs
related to mugworts (Artemisia spp.). The area is sparsely
populated, but its easy access to nomadic herders has
resulted in serious devegetation by goats and sheep. A
tropical submontane belt surrounds the plains. Its chief
vegetation is steppe savannah, but here too, overgrazing
has created pockets of desert and semi-desert.

The finest rangelands lie at the higher elevations in the
Himalayas and thc¢ regions beyond. Plentiful precipitation
in the former area has resulted in rich grasslands, meadows,
and shrub meadows. The alpine and sub-alpine grazing grounds
above 3000 m remain snow-covered until late April and grasses
begin to appear scon after. Cattle are then brought from

the foothills and plains to graze in the highlands. The area
also produces grasses which are converted to hay and used

as fodder during the winter months. This region is
considered to possess great potential for developmen: of
range~related industry.

Administration, Legislation, Policy and Planninglé/

Administration. Pakistan's nearly three million hectares

of forest lands are under the control of the central Forest
Department headed by an Inspector General of Forests. The

1GSources :

R. Akhtar., 1975.

CENTO. 1970,

C. H. Ahmad, 1975.

GOP. 1974,

GOpP, 1978.

Hecox and Imtiazi, 1977.

Johnson and Johnson., 1977,
Pakistan Forest Institute. 1974,
U.S. AID. 1979c.

White. 1968.
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Department is a branch of the Ministry of Food, Agriculture,
and Coopezatives. Responsibility for requlation and exploi-
tation of forest resources is assigned to the provincial
Forest Departments and to the Conservators of Forests in

the federally administrated areas. Actual development of
these resources, however, is administered by the Pakistan
Industrial Development Corporation (PIDC), a division of

the Ministry of Production and Industries.

Administration of forests is by regions known as forest
circles, which correspond to administrative divisions

(Fig. 1). These circles are subdivided into Forest Divisions,
each supervised by a Divisional Forest Officer (DFO). Beneath
eaclhi DFO there is a staff of professionals consisting of
Technical Forest Officers, Forest Range Officers, Foresters,
and Forest Guards, in descending order of training and
responsibility.

Forest and range management research is undertaken principally
by the Pakistan Forest Institute (PFI) in Peshawar, where it
is an affiliate of the University of Peshawar. The Institute
has four admipistrative divisions: Forestry Research,
Biological Sciences Research, Forest Products Research, and
Forestry Education. Additional contributions to forestry
research and development are made by such public institutions
as universities, agencies, and ministries. For example, the
University of Agriculture in Faisalabad, the University of
Karachi, the University of Peshawar, and the Division of
Range Management and Forestry of the Agricultural Research
Council in Islamabad engage in research relating to manage-
ment techniques and to the production of forest-derived sub-
stances. The central Ministries of Petroleum and Natural
Resources, and Science and Technology, and WAPDA generate
occasional projects in the field of forestry. Pakistan's
National Committee on Man and the Biosphers (MAB) has also
undec taken a number of stucies which relate to forests
(Appendix VII ligts MAB [rojocts in Pakistan). At the
international lavel, the nation has been participating in
.the U.%. FAO-gponsored Ecological Management of Arid and
Semi-Arid Rangelands in Africa and the Near and Middle

East (EMASAR) program established in 1974.
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Legislation. During the 19th century British administration
engaged in numerous projects relating to arboriculture

and forest management. By 1894 the Government of India

had formulated an explicit policy concerning the use and
control of the subcontinent's then shrinking forest lands.
In 1927 India was provided with its first comprehensive
legislation, the Forest Act of that same year. The statute
sought to "consolidate the law relating to forests, the
transit of forest produce and the duty leviable on timber
and other forest produce." With two subsequent amendments,
the West Pakistan Goats (Restrictiosn) Ordinance of 1959,

and the West Pakistan Goats Restrictions Rules of 1961,

the Forest Act remains Pakistan's principal legislative
instrument controlling forestry.

The Act of 1927 empowers the government to set aside
forest reserves, appoint officers charged with the manage-
ment of these territories, enforce rules governing the use
of forests, determine the degree to which timber and other
products may be exploited, and requlate the movement of
cattle upon these lends. Moreover, the Act authorizes the
government to punish violators of the stipulations con-
tained therein. The 1959 and 1961 goat restriction
ordinances recognize the damage incurred by rangelands due
to limitless grazing of goats. Accordingly, the govern-
ment has been empowered to limit the number of goats in
the country and to requlate their movement (C.H. Ahmad 1975).
More recently, passage of the Firewood and Charcoal
{Restriction) Act of 1964 limits the burning of firewood
and charcoal. Similar legislation requlating forest use
exists at the provincial level (Appendix IV).

The Forest Act provides for the imposition of penalties

when its provisions are violated. Two years imprisonment

and a Rs.600 (c. $60) fine may be imposed. Enforcement of
this and other laws, however, remains uneven. The

government concedes that a growing population and adverse
socio-economic conditions are exerting severe pressures

on forest lands. These factors are acknowledged to

hamper the strict enforcement of forest laws (U.S. AID 1979¢c).
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Policy and Planning. Partition left the bulk of the sub-
continent's forest lands in India. Less than 2 percent of
Pakistan's territory was covered by forast (Table 4). In
1962 the nation's policy focused upon the fcllowing
objectlves:

1) maximization of wood production through affore-
station.

2) control of grazing and shifting cultivation result-
ing 'in deforestation.

3) minimization of snil erosion through better
conservation and management techniques.

By the end of the decade officials admitted that these goals
were not being achieved at a sufficiently fast pace. Increased
emphasis in food production and other sectoral priorities

and inadequate institutional apparatus were cited as chiefly
responsible for the lack of progress.

During the 1970s forestry programs were assigned higher
priority in the nation's development scheme. More lands
were set aside for afforestation and the Forest Department
claimed a substantially larger area under its administrative
purview (2.8 million ha in 1972-73 vs. 1.38 million ha in
1947; Table 4). By 1978 the Fifth Five Year Plan recognized
that the previous afforestation rate of 12,000 ha per year
was too slow (GOP 1978). Acceleration of this pace to a
target of nearly 30,000 ha annually was consequently
assigned the highest priority. In keeping with this emphasis,
during 1973-75 a total of 46.1 million trees (two-thirds

of these in the Punjab) were planted in the four provinces
(R. Akhtar 1975). Figures for 1978 suggest that the pace
had been at least sustained; the Punjab Government expected
to plant 12.5 million trees that sping alone (Pakistan

Times 1978).

The current Five Year Plan additionally hopes to implement
the following measures:

1) encouragement of farm forestry

2) development of forestry in regions of adequate
rainfall, particularly in places where competition
with agriculture is minimal

3) shift from traditional timber species to faster
growing ones

4) strengthening of forest extension in privately
owned woodlands,
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In conjunction with these objectives, the government has
attempted to improve the management of existing forests
so as to increase timber and fuelwood production and
extract more and better by-products. Furthermore, the
Forest Department is attempting, through legislation, to
limit the frequently detrimental role of private con-
tractors in forest exploitation (Punjab Barani Commission
1976). Simultaneously, the government, through its growing
research facilities is hoping to improve the protection
of forest resources by controlling biological pests
(Pakistan Forest Institute 1974).

Finally, in recognition of the diminishing potential of
rangelands, in 1973 the government established a Committee
on Range Management. The committee has been charged with
formulating a policy which will improve the grazing capacity
of the nation's expansive rangelands which currently
produce only 10 to 15 percent of their potential. The
strategy of the Committee has been to restore the vegetative
cover by reseeding and planting and to bring more land

under improved livestock management techniques (GOP 1978).

3.4 Fauna and Conservation Measures

11/

3.4.1 Native Terrestrial Fauna and Its Uses

The wide diversity of Pakistan's climatic and topographical
features is mirrored by an unusually varied faunal
population with affinities to three major biogeographic
regions. The northern trans-Himalayan and western trans-
Indus regions have a Palearctic fauna, while Azad Kashmir
and the Indus basin comprise a portion of the Oriental
region and their wildlife shows affinities to that of the

17

Sources: Bagai. 1979.

Ferguson. 1978.

GOP. 1971.

Grimwood. 1972.

Mountfort. 1969.

National Council for Conservation of Wildlife, Pakistan
(NCCW). 1978.

Qadri. 1974.
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Ethiopian region. Altogether, Pakistan's fauna includes
approximately 160 species of mammals, 900 birds, and several
dozen reptiles and amphibians (Ferguson 1978).

Early Hindu and Muslim administrations recognized the
inadvisabtility of uncontrolled hunting. Game reserves were
set aside and hunting was prohibited during breeding seasons.
Nevertheless, as towns, villages, and fields spread through
the plains, the numbers of reptiles, amphibians, birds,

and mammals declined steadily. This process has been
accelerating under the pressures of modernization and
industrializaticn. Already, among large mammals, the lion
(Panthera leo persica), tiger (Panthera tigris), great one-
horned rhinoceros (Rhinoceros unicornis), and swamp deer
(Cervus duvauceli) have reportedly become extinct. The cheetah
(Acinonyx jubatus), Indian wild ass (Equus hemionus), and
Kashmir stag (Cervus elaphus hanglu) are also supposed to

be extinct (Ferguson 1978).

The continuation of practices which have threatened
wildlife for centuries has led to a visible decline in total
numbers as well as in surviving species. Various surveys
undertaken during the past: deacade have attempted to identify
those animals which are most severely in danger of dis-
appearance. The results of these surveys, which are not

in complete agreement, appear in Table 12. - The govermment's
attempts to protect endangered species are discussed in
Sections 3.4.3 and 3.4.4.

To some degree, the threat to selected species has resulted
from their economic value. Worldwide demand for skins,
furs, horns, feathers, shells, and animal-derived substances
such as musk and oils has been increasing steadily in spite
of attempts by several nations to limit distributions of
such products. Whenever pogsible, Pakistani dealers have
eagerly sought to profit from the international market for
wildlife products.

Similarly, live animals are in demand tc stock zoos, sexve

as subjects for medical and biological experimentation,

aid in hunting, or to serve as pets. Pakistan, in particular,
has in the past exported many animals for such purposes.

Rhesus monkeys are a prime example of a declining species whose
economic value is high on account of their suitability as
clinical subjects. In recognition of this fact, the
government, thrcugh the Zoological Survey Department, has
restricted expoxrt of rhesus monkeys to 200 per year. Falcons
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Table 12. Extinct and Endangered Species. Extinct = X;
endangered = E,.

Mammals JUCN FWS NCCW Bagai GOP

Horses

Asian wild ass (Pquus hemionus) E E X E
Bears
Baluchistan bhlack bear (Selenarctos thibetanus E E E
gedrosianus)
Brown bear (Ursus arctos) E
Cats
Asiatic cheetah (Acinonyx jubatus) E E X
Caracal (Fells caracal)
Fishing cat (Felis viverrina) E
Golden cat (Fells temmincki) E
Himalayan palm civet (Paguma larvata)
I-opard (Panthera pardus) E E
Leopard cat (Felis bengalensis)
Lion (Panthera leo persica)
Lynx (Felis lynx)
Marbled polecat (Vormela peregusna)
Pallas's cat (Felis manul)
Sand cat (Felis margarita)
Snow leopard (Panthera uncia) E E E
Tiger (Panthera tigris) X X
Deer
Barking deer or muntjac (Muntiacus muntjak)
Black buck (Antlilope cervicapra) X
Chinkara (Gazella gazella)
Chowsingha (Tetracerus quadricornis)
Goitered gazelle (Gazella subgutturosa)
Himalayan musk deer (Moschus moschiferus) E
Hog deer (Axis porcinus)
Kashmir stag (Cervus elaphus hanglu) E
Nilgai (Bosephalus tragocamelus)
Swamp deer (Cervus duvaucelil)
Dogs
Asiatic wild dog (Cuon alpinus) E X
Wolf (Canis lupus) E
Dolphins
Indus dolphin (Platanista indi) E E
Dugong (Dugong dugong) E
Goats
Chiltan markhor (Capra falconerl chiltanensis) E
Straight-horned or suleman markhor (Capra falconeri E E E

jerdoni)
Tahr (Hemitragus jemlahicus) E

Martens
Yellow-throated marten (Martes flavigula) E

mxm
m | Mot X

Do mm
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Table 12. - continued IUCN FWS NCCW Baqai  GOP

Monkeys
Entellus langur (Presbytis entellus) E E
Rhesus monkey (Macaca mulatta) E
Oxen
Gaur (Bos gaurus) E
Others
Common otter (Lutra lutra) E
Smooth Indian octer (Lutra perspicillata) E
Pangolin (Manis cragsicaudata) E
Rhinoceros
Great one-horned rhinoceros (Rhinoceros unicornis) X X
Sheep
Marco Polo sheep (Ovis ammon polil) E E
Punjab urial (Ovis orientallis punjabiensis) E
Shapu (Ovis vignel) E E

Birds
Bustards

Great Indian bustard (Choriotis nigriceps) E E
Houbara bustard (Chlamydotis undulata) E
Lesser florican (Sypheotides indica)
Cranes
Common crane (Grus grus)
Demoiselle crane (Anthropoides virgo)
Siberian crane (Grus leucogeralus)
Sarus crane (Grus antigone)
Ducks and Swans
Spotbill duck (Anas poecilorhyncha)
white~headed ducks (oxyura leucocephala)
Whistling swan (Cygnus columbianus) X
Cotton teal (Nettapus coromandelicus) E
Marbled teal (Anas angustirostris) E
Junglefowl
Red junglefowl (Gallus gallus)
Peafowl (Pavo cristatus) E
Pheasants
Cheer pheasant (Catreus wallichil) E
Himalayan monal pheasant (Lophophorus impejanus)
Kaleej pheasant (Lophura leucomelana)
Koklas pheasant (Pucrasia macrolopha)
Western tragopan (Tragopan melanocephalus) E E
Sandgrouse
Large pintailed sandgrouse (Pterocles alchata)
Woodcock (Scolopax rusticola)

cHcRoNo NG 1o o] 1 m M t1 9t i,

ol o]
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Table 12. - continued IUCHN FWS NCCW .Baqai GOP
Reptiles

Crocodilians
Gavial or gharial (Gavialis gangeticus) E E E E E
Marsh or mugger crocodile (Crocodylus palustris E E E E E
palustris)
Lizards
Banded dwarf gecko (Tropicalotes helenae) E
Broad-tailed gecko (Teratolepis fasciata)
Desert or Central Asian gray monitor (Varanus E E E E
(griseus)
Fat-tailed gecko (Eublepharus macularis)
Monitor (Varanus salvator)
Yellow monitor (Varanus flavescens) E
Snakes
Afro-Asian sand snake (Psammophis schokari)
Indian python (Python molurus) E
Malabar sea snake (Lapemis curtus)
Striped river snake (Enhydris pakistanica)
Tortoises
Afghan tortoise (Testudo horsefieldi)
Indian flap-shell tortoise (Lissemys punctata E
punctata)
Turtles
Brown river turtle (Kachuga smithi) E
Hawksbill sea turtle (Eretmochelys imbricata)
Indian soft-shell turtle (Trioryx gangeticus)
Leatherback sea turtle (Dermochelys coriacera)
Narrow headed soft-shell turtle (Chitra indica) E
Sea turtle (Caretta spp.) E
Sea turtle (Chelone spp.) E
Sootted pond turtle (Geoclemmys hamiltonii) E

MmN ol ol o] o]
o]

t9

Mt

Sources: Baqai:—_1979.
Ferguson (U.S. Fish and Wildlife Service). 1976.

GOP. 1971.

IUCN. 1975.
IUCN. 1978.
NCCW. 1978.
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3.4.2

also have been valuable commodities, particularly among
wealthy hunters in the Near East. Their export, too, has
been limited to 300 per annum. Other species, however,

have not benefited from the protective shelter of export
quotas. Porcupines (Hystrix indica), jackals (Canis aureus),
field rats (Tatera spp. and Meriones spp,), various snakes
(Hydrophis spp.}, and other fauna may be exported freely

or with only moderate restrictions (Siddiqui 1974; Appendix
VI}. 1In 1973 a single Pakistani dealer obtained and filled
an order for 36,000 live turtles. Throughout the early

1970s indications were that exports of live animals were
increasing. In 1970-71 total exports of faunal species
amounted to Rs. 380,000 (C.$38,000). Three years later the
fiqure had more than doubled, reaching Rs. 835,000 (c.$84,000}.

Illegal exports have further depleted certain animal
populations. Monkeys, finches, buntings and parakeets have
been smugglad out of Pakistan at alarming rates. In many
instances, saforcement of export quotas has remained
incomplete, uneven, and arbit: iry (M, Ahmed 1980)

Hunting, both legal aad extra-legal, has also playea a
leading role in reducing Pakistan's wildlife population

and limiting its diversity. Hunting for sport (shikar)

has remained an important pastime among wealthy landed
classes. Such hunting has always been subject to restrictions
but centuries of activity have nevertheless reduced or
eliminated some game species. The value of game meat,
furthermore, guaranteed a continuation of poaching within
preserves and private lands. Here, too, strict regulations.
have remained ineffectual as hunters have depopulated
entire forests and jungles of selected species (GOP 1971).

18/

Fisheries—=

Marine. Commercial fishing in Pakistan occurs both along

the 1000 km Arabian Sea coastline and in inland waters. 1In
terms of total catch, marine fishing is by far the more
significant activity. In 1974.nearly 89 percent of the total

8Sources:

R. Akhtar, 1975,
GOP, 1966,
GOP. 1977.

Govermment of the Punjab., 1976,
Johnson. 1979,

Kureshy. 1977.

Naveed. 1974.

Nyrop et al. 1975.

Quershi. 1974,
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‘production of 133,000 metric tons arose from marine fishing
(Quershi 1974). Most of this fishing is carried on just off
the shallow 250 km long coastline of Sind, centered in
Karachi. Approximately 72,000 persons operate approximately
1100 trawlers, 700 gill net boats, and 4000 sail boats. To
the west, along the Makran coast of Baluchistan, another
25,000 persons are employed as fishermen. Based in the small
ports of Gwadar, Jiwani, Ormara, and Pasni, they ply 2200
sail boats and 60 gill net boats.

The coastal waters are richly endowed with edible fish and
crustaceans. More than half the catch by weight is comprised
of catfish, croakers, drums, rays, sharks, and skates. Another
15 to 25 percent of the catch is made up of twenty species of
shrimps and three species of rock lobsters. The remainder
consists of bonita, sea bass, and tuna which appear in winter.
Most of the fish are caught during the post monsoon and winter
seasons (mid-August to mid-February). As much as 80 percent
of the total marine catch is dried and exported to the Near
East, Sri lanka, and Japan.

In order *o protect offshore fish resources, in 1973 Pakistan
extendzd its fishery zone from twelve to fifty miles. By
eliminating foreign fleets from this area, Pakistan has
attempted to limit depletion and to induce normal patterns of
fish movement from the deep seas to the coastal zone (Nyrcp
et al 1975).

Inland. Fishing from inland waters is widespread, occurring in
all of Pakistan's provinces. The lakes, ponds, and barrages
along the Indus and its tributaries within the Punjab and Sind,
and the dams and reserviors of NWFP and the Punjab are the
chief breeding areas and principal producers. Over the past
two decades total inland production has increased substantially
(from 16,000 metric tons in 1959-60 to 25,000 metric tons in
1974). This rise, however, has not kept pace with the growth
of the marine fishing industry. Consequently, during the same
period the inland fisheries' share of total production

has gradual.y fallen from 24 percent in 1959-60, to 14 percent
in 1964, to barely 1l percent in 1974,
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3.4.3

Nevertheless, inland fisheries employ more persons than their
marine counterparts. Of 201,300 persons engaged in fishing,
more than half, or 104,000, worked at non~marine hatcheries
and fisheries. The main sites for these activities are:
Manchar, Kalri, and Haleji Lakes in Sind; the barrarnes at
Gudu, Kotri, Sukkur, and Thatta on the Indus River: the
Barani tract in the Punjab; the artificial lakes created by
dams at Warsak, Mangla, and Tarbela in NWFP; and the Chitral,
Kaghan, and Swat valleys in NWFF. Endemic species of carp
such as mahseer (Barbus mosal), rohu (Ladev rohita), mori,
and thaila have been supplemented with imported breeds such
as the common carp (Cyprinus carpio) and rainbow trout
(Salmo gairdnerii). These species breed better than the
native types when in confined waters. In addition to pro-
viding a source of protein and a means of livelihood for
thousands, fish hatcheries are expected to stock several
picturesque northern mountain streams and thereby boost
tourism and sporting in these areas.

Policy: Reserves and Protected Areas 13/

Prior to 1966 Pakistan had taken no significant steps toward
establishing national parks, sanctuaries, or reserves. That
year the government requested the World Wildlife Fund (WWF)
to undertake an extensive survey of the country (then
including East Bengal). The investigztion was to recommend a
cohesive policy which would #nable Pakistaa to protect its
endangered fauna and to maintain equilibrium within its
ecosystem. Accordingly, two expeditions were undertaken in
1966 and 1967 under the leadership of Guy Mountfort and in-
cluding other noted naturalists such as Duncan Pnore,

Eric Hosking, George Shannon and Jimmy Hancock. The reports
of the team provided valuable and previously unavailable
information on existing species and recommended several steps

19

Sources: Ferguson, 1978,

GOP. 1971.

Holloway and Khan. 197..
Mountfort. 1969,

NCCwW., 1978.

Nizami., 1974,

Qadri, 1974.
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which would lead to a national conservation program.

Among the suggestions, the Mountfort team advised the
government to establish two large national parks and eight
wildlife reserves. In 1971, after the appointment of a
Pakistan Wildlife Enquiry Committee a number of the WWF
suggestions were implemented. In its report, the Committee
agreed to set up five national parks comprising 3415 sq km,
eighteen wildlife sanctuaries, and fifty-three game reserves
(GOP 1971),

The three categories of protected land are defined as follows
(U.S. AID 1979¢):

(1) National Parks. These areareas set aside for the
protection and preservation of scenery, flora, and
fauna in their natural states. National parks
are accessible to the public for recreation,
education, and research. Hunting is strictly
prohibited,

(2) wildlife Sanctuaries. These lands are reserved as
undisturbed breeding grounds intended to protect
wildlife. Public access is limited and exploitation
of forest and animal products are prohibi ted.

(3) Game Reserves, Within these territories, the
government limits hunting and shooting of animals
by issuing permits., There permits specify the
maximum number of animals which may be killed or
captured.

In 1972, within a year of the isiuance of the committee's
report, the nation's first nat‘onal park was declared. The
Lal Suhanra National Park in Bihawalpur District in southern
Punjab set aside 344 sq km ot land for the propagation of
wildlife and preservation of t}: natural enviromment. A Year
later a much larger (1883 sq ki') park was established at
Kirthar in Sind primarily for the protection of the Sind ibex
(Capra hircus blythi). In 1975 a third park (684 sqg km) was
declared in Hunza. Its main intention has been to sustain
the population of Marco Polo sheep, blue sheep or shapu,
Asian wild ass, and snow leopard. By 1978 another park

was created in Swat (389 sq km) to preserve the ibex, markhor,
snow leopard, and the Himalayan monal pheasant. Azad Kashmir,
Baluchistan, and the federally administered area surrounding
Islamabad are also slated to receive national parks (NCCW 1978).
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In keeping with the Wildlife Enquiry Committee's
recommendations, the government embarked upon a program

of establishing wildlife sanctuaries and game reserves.

The suggestions have, in fact, been substantially exceeded.
By 1978, 44 wildlife sanctuaries and 65 game reserves had
been set aside (Table 13). More than half the sanctuary
acreaje iies in 3aluchistan while the largest amount of
game reserve land is in the Northern Areas. In no instance
does sanctuary cr reserve land amount to more than 2 to 3
percent of a province. A number of the sanctuaries are
designed to protect endangered deer, goats, sheep, and
birds. The large sanctuaries in the llorthern Areas are
specially intended to preserve rare mammals such as the
black bear and brown bear, lynx, snow leopard, and the wolf.

Table 13. Wildlife Sanctuaries and Game Reservas

A, Wildlife Sanctuaries

Province Sanctuary Area District
(sq km) (r'g. 1)

Baluchistar Buz Makola 1,451.0 Makra~n
Chiltan 103.6 Kalat
Chorani 194.3 Khugzdar
Dhrun 305.7 Khuzdar
Dureji 1,782.6 Las Bela
Hazar Ganji 22.0 Quetta-Pishin
Kachau 216.6 Khuzdar
Kolwa Kap 332.0 Makran
Khurkhore 183.5 Lasg Bela
Maslakh 465.6 Quetta-Pishin
Raghai Rakshan 1,254.3 Kharan
Sashamaba 66.1 Sibi
Shaslan 295.5 Khuzdar
Surkhab 37.4 Quetta-Pishin
Ziarat Juniper 372.5 Sibi
? 243.6 Kalat

fubtotal (Baluchistan) 7.326.3

NWFP Bilyamin 16.4 KolLat
Borraka 20.2 Kohat
Chitral Gol 77.4 Chitral
Giddar Baik 18.0 Swat
Manglot 7.2 Peshawar
Manshi 9.4 Hazaza
Sheikh Buddin 46.7 Dera Ismail Khan

Subtotal (NWFP) 195.3
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13, cont.

rouvaniCe Sanctuary Area District
(sq km) (Fig. 1)
Punjab Chashma Lake 331.0 Mianwali
Diljabba 20.2 Jhelum
Jajja Kalan and 12,2 Kasur
.Guruke
Khabbake Lake 2.8 Sargodha
Kharrar Jheel 2.4 Sahiwal
Nemal Lake 4.9 Mianwvali
Phalra 214.2 Bahawalnagar
Rasul Barrage 1.2 Gujrat/Jhelum
Taunsa Barrage 65.7 Muzzafargarh
Subtotal (Punjab) 654.6
Sind Drigh Lake 1,051.3 Larkana
Haleji Lake 17.0 Thatta
Hudero Lake 132.1 Thatta
Kalri Lake 134.7 Thatta
Lung Lake 122.7 Larkana
Mahal Kohistan 706.9 Dadu
Takkar Area 435.1 Khairpur
? ? ?
2,599.8+
Northern Areas Astore 414.4 Diamer
Baltistan 414.4 Baltistan
Kargah 442.9 Gilgit
Nalter 272.0 Gilgit
Subtotal (Northern Areas) 1,543.7
Total (Pakistan) 12,319.7
B. Game Reserves
Province Reserve Ar-:a District
(sg km) (Fig. 1)
Baluchistan Gogi 77.7 Sibi
Raskoh 1l6.6 Kharan
Wam 103.6 Sibi
Zawarkan 38.9 Quetta-Pishin
Subtotal (Baluchistan) 336.8
NWFP Agram Basti 10.4 Chitral
Daggar 0.4 Swat
Darosh Gol 6.8 Chitral
Gariat Gol 15.0 Chitral
Makhniai 16.8 Hazara
Nasampur 3.2 Peshawar
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13, cont,

Province Sanctuary Area District
(sq km) (Fig. 1)
NWFP (cont.) Purit-Chinar Gol 22.1 Chitral
Resi 20.4 Kohat
Shinawari 1.6 Kohat
Surrahe 4.4 Hazaza
Swaglai 6.6 Chitral
Thanedarwaia 16.4 Bannu
Totlai 65.6 Swat
Yakhdarra 4.2 Swat
Subtotal (NWFP) 193.9
Punjab Abagia 100.8 Rahimyar Khan
Attari 17.4 Shekhupura
Bajwat 39.3 Sialkot
Bakh Gharibwal 1,342.2 Attock
Bhiot 55.3 Sargodha
Chak Dauluana 24.3 Jhang
Chak Kator 5.4 Bahawalpur
Chak No. 178/J.B. 8.3 Jhang
Chaupalia 98.6 Bahawalnagar
Cholistan 42.1 Bahawalpur-
Bahzwalnagar
Gulf Manda ? Rawalpindi
Islamabad 1.2 Rawalpindi
Kamalia 45.0 Faigsalabad
Kheri Murat 56.2 Attock
Rakh Mirjal 6.3 Attock
Sodhi 58.2 Sargodha
Subtotal (Punjab) 1,900.6+
Sind Duvh Jangisar 3.1 Thatta
Deh Khalifa 4.3 Thatta
Dosu Forest 23.1 Larkana
Hala 9.5 Hyderabad
Khipro Forest 38.9 Sanghar
Mandodero 12.3 Sukkur
Mirpur Sakro 7.8 Thatta
Nara 1,100.1 Khairpur
Pal Foxest 19.7 Nawabshah
Rainkot-Sumbak 406.5 Dadu/Thatta
Sahib Samo 3.5 Hyderabad
Tando Mitha Khan 53.4 Sanghar
Subtotal (Sind) 1,682.2
Azad Kashmir Ghomote 272.9 Muzafarabad
Hillan 4.2 Poonch
Machayara 102.9 Muzafarabad
Mohri Said Ali 2.4 Poonch
Moji 30.6 Muzafarabad
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3.4.4

13, cont.

Province Sanctuary Area District
Azad Kashmir Phallah 3.2 Poonch
(cont.) Qazinag 48.3 Muzafsrabad
Solkhala 8.1 Muzafarabad
Vatallah 4.5 Mirpur
Subtotal (Azad Xashmir) 485,.1
Northern Areas Chassi-Bowasdar 370.4 Ghizar
Danyor Nallah 442.9 Gilgit
Kilik-Minteka 650.1 Gilgit
Nor Nailah 72.5 Baltistan
Nazbar Nallah 334.1 Ghizar
Pakora 75.1 Ghizar
Satpara 310.9 Baltistan
Sherkillah 168.4 Ghizar
Tanger 142.5 Diamer
Subtotal (Northern Areas) 2,566.9
Total {(Pakistan) 7,165.5+

Administration, Legislation, and PlanningEQ/

Administration and Legislatioi. Systematic efforts by
indigenous administrations to restrict the destruction of
wildlife traditionally have been linked to preservation of
game. Because hunting provided amusement for th=s ruling classes,
governments and wealthy landowners strove to guarantee a
perpetual supply of wild animals., Favored species such as
deer, antelope, ibex, leopards, lions, tigers, and ducks,
partridge, pheasants, and grouse were permitted to

breed on restricted preserves. These areas were stocked

and hunting was limited to allow for breeding, Already

by the late sixteenth century, the Mughals' A in-i Akbari

had codified regulations pertaining to hunting. The Sikh &nd
British rulers who succeeded the Mughals, also fond of hunting,
continued these policies. In 1860 the Criminal Cocde cut-

lawed the killing or maiming of any animal whose value exceeded

2°Sources:

Ferguson. 1978, NCCW. 1978.

GOP. .1971. Pakistan Criminal Procedure

GOP. 1978. Code. 1898,

Grimwood. 1972, Pakistan Forest Institute. 1980.

Hecox and Imtiazi.
Johnson and Johnson.

1977,
1977.

Pakistan Penal Code.
U.S. AID. 1979c.

1860.
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ten rupess, The statute, moreover, extended protection to
domesticated animals such as elephants, camels, horses,
mules, buffaloes, bulls, cows, or oxen (Pakistan Penal Code
1860)., These laws were incorporated into the Criminal
Procedure Code in 1898 and have been maintained ever since.
By the twentieth century, with faunal populations coming
under increasing threat of elimination, the British government
enacted the Wild Birds and Animals Protection Act of 1912,
This law has remained in force and has served as a model for
provincial and local leqislation adopted after independence
(Appendix IV lists legislation regarding wildlife).

Establishment of provincial Game Departments charged with

issuing hunting permits and preventing illegal hunting,

trapping, and poaching dates back to the 1930 s. Each

district was provided with a Game Warden who was assisted

by several Game Inspectors. Today, following the recommendations
of the WWF, provincial game depurtments are independent

branches of the provincial departments of forestry and wildlife.
Forestry and Wildlife Departments are, in turn, divisions of

the provincial ministries of agriculture.

At the federal level, in fulfillment of the Wildlife Enquiry
Comnittee's quidelines, Pakistan in 1974 created the National
Council for Conservation of Wildlife (NCCW) within the Ministry
of Food, Agriculture, and Cooperatives. Within the same

ministry, the Zoological Survey Department provides additional
technical support. The NCCW helps formulate policies, coordinates
activities with provincial governments and international agencies,
and promotes conservation (Khattak 1980). Additionally,

wildlife Management Boards have been sat up to advise

local administrations., Existing wildlife legislation limits
hunting to certain areas, to non-breeding ceasons, to licensed
individuals, and of non-endangered species (Appendix VI). &as

has been noted, the central government sets export quotas for
live animals and animal trophies and products (U.S. AID 1979¢).

Administration of fisheries is by a National Fisheries Develop-

m at Board (NFDB), also part of the i!inistry of Food, Agriculture,
and Cooperatives. The NFDB coordinates policies at the federal
and orovincial levels. The provinces carry out fisheries
programs through regional Fisheries Departm:-~ts, development
committees, associations, and cooperatives,

Planning. According to the NCCW (1978). %o central aims of
Pakistan's wildlife conservation strato:y <4+¢ threefold. The
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s'tated priorities include:

l) wildlife education and training,
2) conducting surveys of threatened wildlife and habitats,
3) restoration and management of species and their habitats.

To date, wildlife management has been taught at the Pakista.
Forest Institute in Peshawar. Since the early 1970s attempts
have been made to improve the facilities at PFI while simul-
taneously introducing Pakistani wildlife personnel to modern
management techniques., Foreign exchange programs are now permitt-
ing these objectives to be fulfilled. Two large projects (valued
at more than $400,000) begun in 1978 have created fellowships
abroad and have begun to establish better facilities in Pakistan,
Both international organizations such as IUCN, UNDP, and FAO,
and foreign nations such as Australia, New Zealand, and the U.S.
have been assisting Pakistan in improving its management train-
ing programs (Appendix VI).

Field studies in progress are attempting to ascertain the

status of threatened species and their habitats. These surveys
are being conducted by the NCCW, regional wildlife management
boards, provincial wildlife departments and other agencies,

and individual Pakistan researchers. In conjunction with these
surveys, there are efforts to reintroduce and protect endangered
animals. In 1978 the NCCW listed eleven projects whose aims
-acluded reintroduction of species, restoration of their habitats,
anti-poaching campaigns, and management of wildlife (NCCW 1978;
Ferguson 1978; Appendix VI).

Fisheries have received increasing attention over the past
decade due to the mounting protein shortage. Recent surveys

of marine fishery regsources have revealed that the Arabian Sea

is a generally underused source of fish, Present plans call

for specific expansion of fishing activities along the Makran
Coast. Facilities at the Karachi Fish Harbour are being im-
proved hy adding to the number of fishing vessels and by increas-
ing the engine sizes on powered boats.

Inland fish production is also slated for improvement and
development. The government is extending the area allotted

to these fisheries. Estimated available area is more than

3 million ha. By better utilizing this area, Pakistan hopes
to raise inland fish production to more than 200,000 metric
tons per year from the 1978 figure of only 34,000 metric tons.
These efforts will be carried out in conjunction with programs
intended to introduce new species and designed to make better
use of available scientific hatchery technique.. The Fifth Five
Year Plan allocates Rs. 411 million ($ 4l1.1 million) to the
development of fisheries (GOP 1978).
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4.0 Environmental Problems

21/

4,1 Water Related Problems —

4.1.1 waterlogging, Salinity, and Sedimentation

Drainage and reclamation projects currently are assigned
top priority in Pakistan's water development budget,
receiving 40 percent of the sectoral allocation (GOP 1978;
Section 3.2.5). This is a clear indication of the mag-
nitude of the nation's irrigation-induced water problems.
Recent studies have estimated that as much as half of Sind
and a third of the Punjab provinces experience moderate

to severe waterlogging. In 1977 approximately 3 percent
of canal-irrigated soil was considered "heavily water-
logged" (Johnson and Johnson 1977). Similarly, more than
98 percent of Sind's agricultural land is affected by
salinity (Table 14). As early as the late 1950s plan-
ners had begun to note the seriousness of these pheno-
mena. At that time 4.85 million ha, or nearly half the
nation's irrigated area had become waterlogged or over-
salted, or both, The amount of land subjected to these
dangers, furthermore, was increasing at the rate of 40,000
ha per ysar (Akhtazr 1978; U.N, ECAFE 1966).

Table 1{ Waterlogging and Salinity

Province Waterlogging Level® (» of landb) Salinity Level (% of landb)
Moderate Severe Total Slight Moderate Severe Total
(1.5-3m) {0O~1.5m)

Baluchistan - .1 - - - 6.9

NWFP 2.5 10.0 12.5 - - - 9.0

Punjab 32.9 7.3 40,2 14.8 4.3 6.5 25.6

Sind 35.3 23.5 58.8 20.6 27.1 50.5 98.2

Pakistan 32.3 13.2 46.0 15.8 11.7 20.9 48.4

aMeasured in April when at a minimum.

Percentage

of irrigated land affected.

Sources: Akhtar. 1978.
Johnson. 1979,

21Sources:

Akhtar. 1978,

Chotani. 1974.

Daifuku. 1973.

Johnson and Johnson. 1977.
U.S. AID. 1979,



In Pakistan, as in many developing nations, irrigated land
is inadequately drained and canals are unlined. Wwater thus
seeps into the ground and causes a rise in the water table
level. Throughout the irrigated regions of the nation, the
level has risen to the surface or just below it. This
inhibits the growth of the deep-rooted crops and causes an
accumulation of alkaline salts and other minerals near the
surface. The saline build-up further impairs agricultural
yield by reducing soil fertility.

An additional problem is caused by the combined effects of
erosion and the proliferation of large dams built along the
Himalayan foothills. Mangla, Warsak, and most recently,
Tarbela, have significantly raised the amount of sediment
carried by rivers below the dam sites. The additional
weight of this sediment load poses a threat to water reser-
voirs, barrages, and other structures downstream. (Johnson
and Johnson 1977).

The problems above affect yet another important resource--

a number of the nation's archaeological sites. The construct-
ion of the Sukkur Barrage in Sind, for example, has effected
notable rises in the local water table and in the saline
content of the groundwater. Mohenjo-Daro, perhaps the best-
known and most thoroughly excavated of the ancient Indus
Valley civilization sites, lies about 70 km downstream from
the barrage. The water table at Mohenjo-Daro varies season-
ally from 1.5 to 3.9 m below the surface. Through capillary
action, water rises ahout 2.4 m above the aqueous layer and
deposits salts into the baked mud bricks used in the

ancient buildings. High temperatures and low humidity
evaporate the water, leaving residual magnesium and potassium
sulfates and carbonates. These castcucvive chemical agents
progressively fragment and weaken the bricks and endanger

the survival of the sitc., Countarmeasures have been imple-
mented,but they remain extremely expensive and of unproven
effectiveness. UNESCO has bean active in supporting the
reclamation of Mohenjo-Daro and other imperiled sites
(Daifuku 1973).

These and other attempts to salvage land damaged by water=-
logging and salinity are costly and are being undertaken
at the expense of other development projects, Tens of
thousands of tubewells are being sunk to remove water from
the ground even while the irrigation network is being
expanded. Most of the new canals remain unlined and their
addition will no doubt contribute to the problems being
combatted with SCARPs. The deployment of additional dams
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and barrages and enlargement of existing ones are certain
to increase the environmental damage caused by silting
and sediment loading.

Flooding and Drought

Flooding. As Figure 16 shows, there is a very large difference

between maximum and minimum discharges of Pakistan's rivers.
This variance is most notable for ‘the Indus, whose peak dis-
charqe is more than fifty times its winter minimum. This
phenomenon, in conjunction with the region's unpredictable
rainfall,can result either in flooding or in drought.

While periodic occurrences of each have recurred throughout
history, it is noteworthy that severe flooding of the Indus
plains has been more frequent during the past twenty-five years
than over the previous sixty-five years (Akhtar 1978; U.S. AID
1979b) . Some have attributed this change to long-term meteor-
ological conditions. Most observers, however, agree that

the probable factors have been the gradual denuding of hilly
catchments and the introduction of artificial barriers.
Deforestation and overgrazing cause rainwater to run off into
the rivers instead of socaking into the ground. The destruction
of vegetation also erodes the soil, thereby depositing silt
into the river beds, raising their levels, and permitting them
to flow over low-lying flood plains during times of maximal
discharge. Construction of barriers such as dams, barrages,
and embankments has added to the problem by raising riverine
water levels in adjoining areas. These struclures cause
additional silting, raising the levels further. When
accumulated pressure occasionally washes away these obstruc-
tions, water flows with increased force and causes more

damage (Akhtar 1978).

In the past, floods have wreaked enormous destruction to
life and property. Between 1973 and 1978 five serious floods
have victimized 12.7 millionh persons (1516 persons killed) .
and cost perhaps $15 million (U.S. AIP 1979a). Floods in
1973 innundated approximately two million ha of crops and
ten thousand villages. Flood control expenditures have been
increased but they account for only 10 percent of the

water development budget. Plans include engineering river
flood control and improved warning systems employing radar
and satellite stations. In order to be effective, long-term
flood control measures will need to focus upon preventing
the causes of flooding. Afforestation and improved planning
of artificial barriers are the most likely targets of such

a strategy.
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Drought. Most of Pakistan receives inadequate rainfall

to sustain cultivation. Because of the monsoon climate,
the precipitation is unevenly distributed through the

year, Furthermore, both the amount of rainfall and the
onset of the rainy season are subject to wide variation
(section 2.1.3)., These are precisely the climatic con-
ditions generally associated with drought. Indeed,
Pakistan has been persistently subjected to drought. Only
by the large-scale introduction of canal irrigation have
sizeable tracts of land been protected from water shortages.
Even so, large portions of the country lie beyond the

reach of the irrigation system. These areas are vulnerable
to chronic water deficit and remain unsuitable for culti=-
vation.

As the above secticn on flcoding has shown, the wvarious
attempts to counteract drought conditions have frequently
resulted in the creation of unexpected environmental
problems. Given the present state of technology and manage-
ment, it would appear that further proyress in drought
ravaged regions of Pakistan may only be achieved at the
expense of problems induced by irxrigation.

Pollution and Contamination of Water Supply

Irrigation-caused groundwater salinity is but one of the
problems affecting the nation's water supply. Groundwater,
the major source of drinking water, is also subjected to
chemical pollution from agricultural and industrial sources
and to bacterial contamination. To increase agricultural
production, Pakistan has been relying incieasingly upon
chemical pesticides, many of them dangerous chlorinated
biphenyls such as PCB (Yates et al 1974). Between 1972 and
1978 the amount of cropland sprayed nearly tripled to

5 million ha, approximately a third of the total sown
agricultural area (Akhtar 1978). The most productiva farm—
lands lie within the Indus basin. Thus, many of the
chemicals employed as pesticides ultimately seep into the
soil and contamirate the groundwater. Ch-mical fertilizer
use has also dramatically increased, doubling between 1968
and 1977. The components of these fertilizers filter
through to the groundwater to bacome unhealthy ingred-
ients of the water supply (Jackson 1973).

Industrial discharges into rivers constitute yet another

source of water pollution. Th~= magnitude of this problem
has yet to be fully assessed. A recent empirical study in
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pakistan has revealed that the effscts of industrial
pollutants are more harmful than those of organic

pollutants (R. Ali 1977, cited in MAB 1979). It is

clear, moreover, that industrial practices causing

pollution are widespread., Numerous marufacturing facilities
in the Punjab have been disposing of harmful by-products

by dumping them into nearby streams. A number of textile
mills and dying plants in Faisalbad produce such toxic
liquids as intensely alkaline liquors with high biological
oxygen demand (BOD). These are rcutinely left untreated and
discharged, Similarly, Lahore, on the Ravi, is an industrial
center. Preliminary surveys there have revealed that local
tanneries and chemical industries release dangerous effluents
which adversely affect the quality of subsoil water, damaging
crops and polluting the water supply. Other Punjab industrial
complexes in Gujranwala, Gujrat, and Daudkhel lie on the '
banks of major rivers and are suspected of causing similar
environmental damage (Chotani 1974).

Finally, living organisms pose perhaps tiic dreatest
impediment to a safe water supply. As has been described
above (Section 3.2.4), drinking water is often drawn from
open, untreated sources. Rural supplies are particularly
exposed to infestation by rodents, insects, flatworms,
roundworms, and microorganisms. Gastrointestinal disorders
as well as other sericus infectious diseases such as polio,
salmonella, hepatitis, cholera, typhoid, and tuberculosis
are contracted from stagnant, unclean water and spread rapidly
through population centers. There is also evidence that
contamination of water has bejun tc threaten fresh water
organisms. This not only endangers wildlife and fish, but
affects the food supply (MAD 1979).

In the cities, a greater proportion of residents are said

to have access to safe drinking water--75 percent

according to U.S. AID; 61 percent according to the government
(GOP 1978; U.S. AID 1980). Nevertheless, inadequate punping
facilities cannot maintain sufficient water pressure to
prevent seepage., O0ld, decaying-pipes permit additional
seepage and reintroduction of both chemical and infe :tious
pollutants. Treatment plants operate inefficiently due to
shortage of materials and manpower, and often contradictory
regulations and standards. This factor compounds the pro-
blems of supplying safe water,
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Water disposal facilities remain even more inaccessible than
pure water. Overall, fewer than 10 percent of Pakistanis
are sarved by sanitation or sewage treatment facilities--
9.7 percent according to the govermment; 6 percent according
to U.S. AID. (GOP 1978; U.S. AID. 1980). Accordingly, water
which was originally unclear and unsafe is reintroduced

into the ground and further contaminates the water supply.

Marine Pollutioh

To date, very little information has been compiled on problems
.of marine pollution, Karachi is -the only major coastal- urban
.enter. The Master Plar. Department of the Karachi Development
Auithority has launched a study arnl investigation of environ-
mzntal pollution in the vicinity of the city. The tentative
conclusions indicate that factories and other industrial
facilities have been disposing of waste products by releasing
them into deltaic streams and directly into the sea. Pollution
in these streams appears to be of alarming proportions
(Chotani 1974).

With rising levels of oil importation, furthermo e, there is a
growing danger of tanker oil spills. There is not yet any
legislation prohibiting discharges of pollutants into the
coastal zone or the high seas. Proposed legislation imposes
strict liability upon responsible shipowners and oil companies.
vakistan, however, has not yet developed an oil spill
contingency plan (U.S. AID 1979¢c).

4.2 Environmental Problems in Rural Areas

4.2.1

Natural Disasters 33/

- Floods and droughts are only two of the adverse natural pheno-

mena in Pakistan. Earthquakes, tidal waves, and cyclones
have periodically caused serious damage to the nation's
envirormental resources. Baluchistan, NWFP, and the northern
Punjab, in particular, are situated atop seismologically
active zones. 1In 1931 the vicinity of Quetta was struck by
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major tremors and four years later the city was destroyed,
killing between 20 and 60 thousand inhubitants (Stamp 1970;
Nyrop et al 1975). More recent quakes killed nearly 5000
persons in the northern Indus valley in 1974, and struck
NWFP in 1975, and again in 198l1. The amount of cropland
lost to these disasters was not estimated, but most of them
occurred in remote, non-agricultuial areas. Major tidal
waves and cyclones are less frequent, but nevertheless
cause extensive damage periodically along the coast.

In contrast to these unpreventable natural catastrophes are
other Jdisasters which are caused by human interference or
mismanagement of the environment. Tandslides are a prime
example of such phenomena. In the mount-inous regions of
the north, land clearing, roadbuilding, irr_gation channel
construction and livestock grazing have made the soil less
cohesive. Slides of these unstable soils have diminished
the availability of topsoil, reduced the amount of crop-
land, threatened settlemunts below, and increased the
destructive capacity of rivers which carry the resulting
debris and soil (Sheikh and Aleem 1975}.

Epidemics and vermin plagues are two other natural disasters
whose frequency and intensity have been amplified by inter-
ference and improper application of ccntrol measures, The
spread of disease has been shown to be highly correlated

to inadequate sanitation facilities and unhygienic drinking
water supply (Section 4.1.3)., While numerous factors enhance
conditions fcr the proliferation of parasitic and other
infectious organisms, Pakistani society's inability to
eliminate the sources of infection is the principal reason
for the nation's chronic epidemics.

The problem of infestation by rodents, insects, and other
vermin is also age-old. Locust plaguss and invasions by
rats have recursred periodically and few measures have pro-
vided effective control. To some degree the appearance of
these destructive and frequently disease-carrying animals
is inevitzble and unpredictable. But many observers
believe that the problem has been aggravated through cen-
turies of interference with the ecosystem. Predators have
been eliminated for reasons of sport, economic value, or
nuisance. This disruptive tendency has permitted certain
species to thrive and multiply. The result is that worms,
insects, crows, and rodents have reproduced alarmingly. In
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the process, they have caused unprecedented damage to an
already insufficient food supply, endangered forest and
range vegetation, and imperiled the health of humans and
livestock. Inadequately protected storage facilites,
faulty sewage systems, and poor hygiene have encouraged the
gpread of destructive species. Unfortunately, available
methods of pest control have introduced new hazards whose
effects are incompletely understood (Section 4.2.3).

4.2.2 Underuse and Misuseof land 22/

Efforts to increase agricultural production have brought
more land under cultivation. Over the past thirty years,
Pakistani farmers have increased the net area sown by

about 40 percent (Table 4, Section 2,3.1). It is generally
believed that additional land which is presently classified
as waste can be converted to cropland,

Often, however, the conversion of terrain to farmland is
accompanied by erosion, flooding, and pest outbreaks. As
plains land reserves become exhaustzd, sloping land is
brought under the plow, and natural vegetation is removed,
exposing and loosening the soil. Even when properly
terraced, such land is easily eroded to gullies by rain

and wind., The Potwar plateau has been particularly subjected
to such erosive processes (Brown 1978; Johnson 1979). Con-
verting land to agriculture also causes pests to increase as their
natural predators and competitors are eliminated either
directly or by habitat destruction. Finally, removal

of vegetation also increases rumoff, causing floods that
damage crops in the floodplain. 1Ironically, these losses

may nullify the attemptto raise production by expanding
cropland.

Production may also be increased by raising yields. Since
independence, crop production has increased at a faster
rate than the growth of cropland, indicating higher yields.
But in spite of this rise, yields remain low, averaging

23SOurces: Akhtar. 1978.
Brown. 1978.
Mian. 1976.
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just 1.24 tons per ha of wheat and 1.48 tons per ha of rice.
These yields compare unfavorably with those of developed
countries and even those of the neighboring province of

Indian Funjab, where they can be twice as great. Agronomists
agree that current yields could be increased by more intensive
use of cropland and improved land tenure distribution.

Cropping intensity presently averages less than 120 percent,
It may be possible to raise it to perhaps 180 percent.
Fer.llizer usage, currently about 56 kg per ha, could be
dntbled (Akhtar 1978). Ideally, then, these two improve-
ments alone could raise yields threefold (Akhtar 1978).

Past and present distribution of land tenure has inhibited
maximum production. Land tenure problems are of three
kinds: absentee landlordism, exploitation of tenant
farmers, and uneconomical farm size. Since partition
a number of federal and provincial tenancy laws have
attempted to alleviate these obgtructions to full land
utilization (Appendix IV). There have been difficulties in
enforcing this legislation and it is impossible to evaluate
its success in improving production and land utilization.
4.2.3 Pesticide Use 2/
Section 4.1.3 describes the effects of pesticide use on
groundwater and the drinking supply. But the hazards
associated with pesticides are not limited to water pollution.
Persistent and increasing applications of insecticides,
herbicides, fungicides, and rodenticides have begun to
damage the native flora and fauna. "Green revolution"
techniques of farming introduced in the 1960s use more
intensive pest management measures. To maximize production
from high yield hybrid varieties of grain, it was more im-
portant than ever to protect these and other crops from losses
to insects, weeds, and pathogens. Accordingly, new and more
potent chemicals were applied ir. order to reduce los3es, estim-
ated as high as 15 percent of total output (Akhtar 1978). By
1978, 5 million ha of rice, maize, sugarcane, fruits, vegetables,

~

2450urces: Akhtar. 1978,
Hayes. 1979,
Jackson. 1973,
Kazmi, 1976.

v.S. AID. 1979%c.
Yates et al. 1974.
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cotton, and tobacco were being sprayed for boll waevils,
army worms, jassids, stem borers, flies, and caterpillars.
The current plan calls for a 232 percent increase in the
area sprayed by 1983 (GOP 1978). In addition, th.' govern-
ment hopes to double the level of pesticide application to
0.64 kg per ha,

Little research has been done to discover gpecific

deleterious effects of pesticide use in Pakistan. There

is good reason to believe, however, that there, as else-
where, the toxicity of these substances is not limited to
their targets. Non-target organisms such as beneficial
insects, predators, and harmless fish, birds, and mammals

are often victimized by pesticides. Chemical toxins are
passed from one organism to another in the food chain.
Chlorinated hydrocarbons are not readily broken down by
biological agents, but accumulate irn the ecosystem, further
poisoning food supplies and organisms. Some of the PCBs

such as DDT have been proven to lower reproductive potential
in animals.Mzlaria eradication programs, the largest users

of DDT, are discussed separately in Section 4.3.4. Herbicides,
whose use is not especially widespread in Pakistan, are
regarde~ =3 safer than insecticides. Nevertheless, indiscrim-
inate or improper application can eliminate harmless plants
and trees., (Jackson 1972).

while the benefits of plant protection measures are considered
more important than the environmental damage they cause, the
government has taken steps to register and control toxic
substances. An Agricultural Pesticides Technical Advisory
Committee (APTAC) was created in 1971 under the provisions

of the Agricultural Pesticides Ordinance. Composed of
representatives of the zentral and provincial governments,
agricultural universities, tha Council of Scientific and
Industrial Research (CSIR), and other concerned organizations,
APTAC is vesponsible for the registration of pesticides upon
determination of their effectivenes and safety. In addition,
Customs S.R.0. 410 of 1959 regulates the import of pesticides.

An analysis of pesticide 1se in Pakistan by a team of U.S.
specialists (Yates et al 1)74) recommended to the government
that:

(1) Non-agricultural sale and use of pesticides be
regulated.

(2) Registration be based upon performance of vigorous
field testu.

(3) Toxicity categories be explicitly defined.
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(4) Only those pesticides which are most useful and
"safe" be approved for use. Specifically, the R
team advised the elimination of Azodrin , Bidrin,
dieldrin, methyl parathion, phosphamidon, and
dichlorvos (DDVP), substances in use in 1974.

(5) Pesticides be microencapsulated for safer application.

(6) Containers should meet minimum strength specification.

(7) The government regulate transportation of pesticides
to minimize leakage.

(8) Standards controlling storage be promulgated.

As of 1979 it¢ did not appear that any of these recommendations
had been implemented. There are, however, indications that
researchers are developing non-chemical techniques of pest
control for use in Pakistan. Biological control employing
parasites has shown some encouraging results, as has utili-
zation of insect pathogens such as viruses, bacteria, and
fungi (Mohyuddin 1974; Zethner 1974).

25/

Deforestation, Overgrazing, and Desertification —

Although land classified as forest appears to have grown
since independence (Table 4, Section 2.3.1), it is likely
that actual forest area has been decreasing (Section 2.3).
Tn Pakistan, as in most of Asia, woodlands and scrublands
are subjected to encroachment from human and domesticated
animal population growth. As Pakistanis seek new croplands,
additional living space, and timber for comstruction, they
apply relentless pressure upon remaining forests, scrublands,
and ranges. Additional damage is caused by large herds of
livestock, often introduced simultaneously. Along the fringes
of the densely settled Indus basin, these two forces combine
to destroy natural vegetation and wildlife. Elsewhere,
Baluchistan's sparsely popuiated grazing lands are being
rapidly depleted by migrant herds of goats and sheep. The
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rangeland's already iow carrying capacity of 10 to
15 percent (GOP 1978) is being still further reduced
by overexploitation (U.S. AID 1979Db).

Deliberate deforestation is most pronounced in some of

the northern Himalayan valleys. Migratory herdsmen and
residents of Hazara, Kagan, and Swat have felled entire
deodar and pine forests in order to resettle or to extend
their fields. Terracing is extensive, but few pre-
cautions are taken to prevent erosion. Landslides are
common and cause widespread damage tc structures and fields
(Masrur 1974; Johnson 1979; Section 4,2.1)., Monsoon winds
and rainstorms intensify the erosive forces and cause serious
losses of topsoil.

The long-term consequences of this soil loss are multifold.
Farming becomes less productive and land must be

abandoned. The tracts are then converted to grazing

lands and in time are allowed to become overgrazed.
Finally, the loose soil, subjected to additional erosion,
becomes incapable of sustaining growth of any sort. This
is a permanent condition unless topsoil is replaced and
afforestation measures are undertaken to prevent further
erosion. While afforestation has been encouraged and
applied on a large scale, efforts to date have not made

up for the widespread losses of land.

The process of desertification nas been occurring for
decades in Pakistan. Even while available grazing land
diminishes, the number of animals has been steadily
increasing. The number of goats has tripled to 21

million between 1960 and 1977; the number of sheep has
doubled to 18 million during that same period (Nyrop et al
1971; Johnson 1979). Techniques of range management

have been incapable of reversing the trend. As one
observer has noted, it would require enormous social change
and altered expectations to impose effective management

and "green" all of the terrain which has been destroyed
(Hewitt 1974). Section 3.3.3 has described the government's
numerous measures to rectify the problems of deforestation
and overgrazing. These steps have only recently been imple-
mented and it is too soon to evaluate their success,
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26/

4.3 Environmental Problems in Urban Areas —

4.3.1 Industrial Pollution

The by-products of industrial activity affect not only
the water supply (Section 4.1.3), but the quality of the
land, air, and the food supply as well. Factories and
enerqgy plants discharge effluents, solid and gaseous
waste, radioactive substances, and dispose of refuse
and hazardous materials. These products--both organic
and inorganic--are generally harmful to the environ-
ment. Because industrial facilities are usually
located in or near cities, it is frequently the city,
rather than the countryside, which suffers the conse-
quences of industrial pollution.

The materials released by industry include: Highly toxic
chemicals and elements such as PCBs, mercury, lead, and
arsenic; carcinogens such as asbestos, heavy metals,

and soot; radioactive substances arising from nuclear
waste and other manufacturing processes; decaying organic
refuse; and particulate matters and noxious fumes such

as carbon dioxide, carbon monoxide, sulfur dioxide and
hydrogen sulfide.

These discharges pose a number of problems to the pop-
ulation centers. Untreated landfills promote the

spread of infectious disease hy harboring insects and
other vactors., Toxic and radioactive waste perueates the
soil and vegetation. Dairy cattle and poultry are general-
ly raised in the vicinity of cities. Most vegetable farms
are also found near cities. Meat, eggs, dairy, and
vegetable prcducts are thus freguently contaminated

(Jafri 1977, cited in MAB 1979). In addition, canneries,
bottling plants, and meat packing facilities are situated
near sources of pollution, intensifying the contamination.
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Finally, smoke, harmful dusts, and other airborne part-
icles are concentrated in the cities, Heavy depend-
ence upon wood and cocal for fuel and increased use of
motor vehicles have aggravated the problem substantially,
The airborne emissions irritate eyes, nasal passages,
sinuses, and lungs and can lead to long-term illnesses
such as emphysema and cancer,

Because Pakistan has been trying to raise its level

of industrialization, the government has often been
reluctant to enact and enforce measures which might
discourage private investment. In additiorn, the rapid
growth of public enterprises such as energy generating
and processing facilities, chamical, cement, ard
fertilizer manufacturing plants, light and heavy
industrial production factories, and mines has increased
the sources of pollution. As in other developing
nations, this direct public invoivement in éevelopment
has placed the government in an awkward situation.

While, on the one hand, officials have become increasingly
aware of the dangers of pollution to public health

and the ecosystem, the industrial sector is under

intense pressure to increase productivity. Environmental
concerns are thus olten perceived as nuisances which
hamper progress.

Nevertheless, he government has acted on several
points vo limit, if not eliminate, the dangers of
industrial pollution. Perhaps the earliest measuies
attempting to regulate such matters were the nation's
pure food laws. As early - : 1960, each province enacted
such an ordinance. These laws provided for controls
over the manufacture, storage, sale, and transportation
of edible substances. In 1965 the West Pakistan Pure
Food Rules were promulgated, which increased control
and focused particularly upon the adulterations of
foods with chemi¢al preservatives, antioxidants,
colorings, and artificial flavorings. The laws also
provide for testing of foods and thus monitor the
presence of some harmful substances introduced by
industrial pollution (Ka:zmi 1976). To date, no
specific legislation exists to categorize and regulate
the use of toxic substances. In the case of pesticides,
measures have been suggested (Section 4.2.3) but these
have yet to be enacted. The government states that
release of radioactiv2 materials is controlled in
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keeping with recommendations of the International
Commission on Radiological Protection (ICRP) and of
the International Atomic Energy Agency (IAEA). It
is the responsibility of the Nuclear Safety and
Licensing Division (NSLD) of the Pakistan Atomic
Energy Commission (PAEC) to monitor and regulate
radioactive pollution. The only other area in
which the government apparently has a role is in
prohibiting mining operations from discharging mine
tailings and waste into inhabited areas. Air
pollution standards and legislation have not been
adopted, but several Pakistant and international
agencies have urged the government to do so (MAB 1979).

Noise Pollution 21/

Not until relatively recently has excess noise been
treated as a form of environmental pollution.
Pakistani cities, like their counterparts elsewhere
in the developing world, are regularly subjected to
a dangerously high level of noise from industry,
transportation, and human voices (U.S. AID 1979b).
In 1965 Pakistan enacted an ordinance regulating
and controlling the use of loudspeakers and sound
amplifiers (Ordinance II of 1965, C.A. Ahmad 1775).
The law prohibits *he use of such devices in the
vicinity of hospitals, places of worship, educational
institutions, courts, w«:.d other ! ublic places.

But the more serious noise caused by poorly maintained
vehicles, excessive use of horns, street repair
equipment, and factory machinery remain uncontrolled.
Pakistani officials acknowledge the lack of noise
control measures. They have indicated that legislation
to limit noise pollution is under consideration

(U.S. AID 1979c). But because of limited funds, and
limited understanding of the potential hazards of

noise pollution, the matter receives only low priority
(U.S. AID 1979).
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28/

4,3,3 Malaria Control —

Malaria has been Pakistan's most persistent and wide~-
spread disease. The jJovernment first undertook an
extensive eradication program in 1961, but malaria
has made a dramatic reuppearance after a period of
relative control in the late 1960s. By 1972 the
number of victims had increased thirty-fold and
affected approximately 26 percent of the population
{Nyxop et al 1975).

Although malaria strikes both rural and urban residents,
most eradication projects have focused upon cities.
Incidence there is generally more prevalent because

of overcrowding, poor sanitation, and inadequate
drainage. In addition, spraying in and around urban
areas is considered more cast-effective due to the
concentration of population. In Karachi alone,
between 330,000 and one million of the 3.5 million
inhabitants were estimated to have malaria (Mulhern
1975). In Lahore, Hyderahad, Multan, Faisalabad,
Rawalpindi and the other major cities, malaria is as
rampant. In all these places, vector mosquitoes breed
indoors in homes and outdoors along the rivers,
swamps, tanks, open sewers, storm water pools, and
other polluted waters.

Efforts to rmontrol malarial infections have thus

far relied upon chemical pesticides. Until recently
DDT has been the primary insecticide., In addition to
contaminating the food chain, groundwatexr, air, and
household articles, DDT is highly toxic to non-target
organisms. Moreover, there have been indications
elsewhere in Asia that DDT-resistant strains have
begqun to emerge {U.S. AID 1979b). For these reasons,
a number of observers have recommended decreased
reliance upon DDT and corresponding increase in the
application of other substances and techniques (Mulhern
1975, Hays et al 1978).
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Malathion, an organophosphorus insecticide, has relatively
low toxicity. It can be used both as a larvacide and
adulticide. It was first employed on a wide scale in
Pakistan in 1976; by the end of that year it accounted

for over 70 percent of all pesticides used in malaria
control. Malathion was found acceptable as an insecticide,
but at least two varieties, Snia Viscosa and Rumianca, were
determined to be dangerous to sprayers (Baker et al. 19767,
Davis 1977). It has been recommended that the use of these
substances be discontinued.

Two other chemical agents, pyrethrum and pyrethroids, are
fast acting and only moderately toxic and hazardous. They
have proven effective as larvacides but their cost is high.,
“Dibrom," an adulticide, is highly corrosive and therefore
hazardous to spraying personnel and to the environment.
Hormonal growth irhibitors such as Altoside SR10 has yet to
be approved by WHO,

In sum, none of the toxins used to eliminate mosquitoes are
entirely safe. 1In all instances, the most immediate dangers
are posed to sprayers and persons living in the immediate
vicinity of the treated areas. Environmental damage is
acknowledged by government officials and foreign advisors..

As an alternative to chemical pesticides, researchers have
been developing biological control techniques. Usually,

these measurus involve the introduction of larva-eating fish
such as guppies (Poecilia spp.), Tilapia spp., and Gambusia spp
As of 1976, however, biological control of malarial vectors

was still experimental and impractical,

Consequently, spraying with chemical toxins remains the only
effective means to destroy the vector mosquito population.
Government officials and foreign advisors tend to acknowledge
the potential environmental damage caused by these substances.
Some advisors such as the multi-disciplinary team headed by
W.E. Yates in 1974, however, have downplayed the hazards-Gf
DDT and other chemicals, citing what they interpret as incon-
clusive tests and experiments. In a 1971 statement, the
director of WHO minimized the risk of DDT use, supporting

its continued application. The Pakistani population at
large, furthermore, remains generally unaware of the dangers
of insecticide use (zaidi 1975).
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Under these circumstances, and motivated by the pressing
demands of reducing malarial infection, Pakistan is moving
ahead with its eradication proyram. Between 1970 and 1978,
40 percent of the health sector allocation went to disease
prevention. The main component of this expenditure was
malaria eradication. The Fifth Five Year Plan optimistically,
and most likely unrealistically, aims to reduce the level of
malaria to a point where it will no longer pose a public
health problem (GOP 1978). But while seeking this objective,
the government has reduced the share of preventive programs
to just 8.4 percent of hasalth sectoral allocations, or

Rs. 552,280 (c. $55,200).

29/

4.4. Enviromnmental Management Problems —

4.4,1 Training Facilities, Administration, Communication

In its environmental management report to Congress, U.S. AID
(1979b) highlighted the constraints posed by inadequate
numbers of trained personnel. Pakistan was considered one of
the Asian countries facing such a shortage., At its very
inception the new nation complained that disproportionately few
of the experiencal bureaucrats, educated scientists, skilled
technicians, and research and training facilities of pre-
partition India had reverted to Pakistan, Beginning in 1947,
therefore, the government set out to expand the number of
persons trained in administration, engineering, and the
natural sciences. Ir. order to effect this growth, the first
national development plans provided for the establishment of
more than twenty techaical institutes and the improvement of
existing facilities (GOP 1966).

Within the realm of environmental management, these problems
were manifested in the scarcity of trained botanists, demo-
graphers, ecologists, foresters, geologists,

29

Sources: Hecox and Imtiazi. 1977.

MAB. 1979.

Pakistan MAB. 1976?

Punjab Barani Commission. 1976,
U.S. AID. 1979b.

U.S. AID. 1979c.
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hydrologists, public administrators, soil engineers, toxi-
cologists, and wildlife experts. Effective management of the
biosphere also requires trained attorneys, economists,
planners, and social scientists. These persons, too, have
remained in short supply and have generally been drawn to
more lucrative professional opportunities. With the
establishment of the Pakistan Forest Institute, the Punjab
Agricultural College and Research Institute, the Zoological
Survey, the Geological Survey, and the upgrading of the
nation‘s leading universities, Pakistan has been producing
qualified environmentalists. Unfortunately, funds and
salaries remain low. As a result, these institutions still
do not train enough persons to manage Pakistan's serious
ecological problems.

Another serious shortcoming was pointed out by several
participants at a 1977 seminar sponsored by Pakistan's MAB
Committee. The nation has failed to integrate its diverse
measures and numerous governmental bodies charged with
managing the environment (MAB 1979). As the preceding sections
have demonstrated, Pakistan'’s management of environmental
problems is distributed over a maze of ministries, departments,
agencies, councils, and committees. Mnre cften than not,

these administrative divisions communicate poorly with each
other, foster rivalies, and duplicate efforts. Such piecemeal
treatment of environmental issues makes it difficult for
coherent policies to ewvolve, In addition, the ministries
within which the pertinent agencies are situated have con-
flicting objectives. Frequently, as in the case of the
Ministries of Atomic Energy or Petroleum and Natural Resources,
the goals of these ministries are development-oriented and there-
fore incompatible with ecological concerns.

Pakistan has consequently been obliged to rely rather heavily
upon foreign assistance. This aid has come in the form of
funding, technical advice, employment of foreign experts,
and education of Pakistani' students abroad. Some of the help
has been unilateral, as from U.S. AID (Appendix VIII)and the
Ford Foundation. Much of it has been multilateral, The
United Nations, through ESCAP, FAQ, IBRD, UNDP, UNEP, UNESCO,
WFP, and WHO has provided assistance and training in matters
concerning the environment., Other multinational organizations
such as the Indus~Tarbela Development Fund, the Consortium,
and a group of Islamic nations have also contributed heavily
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4.4.2

to the improvement of training facilities. Sometimes, as
with the U.S. AID-sponsored Mangla Watershed Project, the
programs include specific managerient training activities.
Frequently, foreign nations provide selected Pakistani
environmentalists with training courses abroad (for instance,
the Joint Australia New Zealand International Training Course
in Administration of National Parks and Reserves).

Pakistan's environmental management problems are amplified by
the nation's difficulties in effectively disseminating
information. Lack of a single national language is the

first obstacle. Research, scientific instruction,; and publica-
tion of technical materials are in English, Official trans-
actions at the federal level are conducted in English and in
Urdu. Provincial matters are frequently discussed, written,
and communicated in Punjabi, Pashto, Balochi, and Sindhi.
Except for English, technical vocabulary is limited. New
words, derived from Arabic and Persian, are introduced into
Urdu and the other languages, but few people are familiar
with these terms. English remains inaccessible to all but
perhaps two prnrcent of the population while Urdu is spoken

by about half the persons. If important decisions or policies
relating to the environment are to be made public, the
language barrier and the low literacy rate remain grave
impediments to effactive implementation. This problem is
particularly troublesome with regard to health-related

matters such as sanitation, water pollution, and malaria.

Administrative inefficiency, changing national and reqional
priorities, seemingly contradictory and inconsistent official
pronouncements, ineffective use of medla, and long-

standing cultural barriers dividing various communities all
add to the difficulties of communicating both within the
government and to the public. General apathy regarding the
immediacy of environmental hazards further hamper efforts to
limit or eliminate such dangers (Zaidi 1975; U.S. AID 1979b).

Legislation, Policy, and Enforcement

As the foregoing sections have shown, Pakistan, and British
India before it, have had a long tradition of environmental
legiglation, Land tenure and ugse, forestry, caial irrigation,
wildlife protection, energy development, pesticide use, and
noise pollution have all been regqulated to some degree.
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The quality of this lecislation is not uniform, nor does it
always cover all eventualities. Many aspects of environ-
mental degradation remain uncontrolled or under-regulated.
Mineral developers, for examp’'z2, are not presently required
to restore mined land., Toxic substances are neither
categorized nor controlled. 9Offshore pollution and solid
waste disposal are still uncontrolled., Nevertheless, the
government of Pakistan has acknowledged the environmental
conseqguences of development and mcdernization., The current
Five Year Plan provides a number of instances of this
recognition. Land reclamation, land tenure reform, disease
eradication, improved sanitation and drinking water facilities
and forest and range management are all provided for in the
budget.

Pakistani officials are drafting legislative and budgetary
provisions intended to improve the quality of the environ-
ment, New laws would limit water pollution through monitering
stations and implementation of standards. Proposed air
quality control measures would restrict harmful chemical lands
in fuels, and attempt to regulate vehicle emissions. Additional
legislation is being prepared to regqulate vehicular, industrial,
and construction site noise (U.S. AID 1979¢c). It is not
possible to fully evaluate the effectiveness of existing laws
because no specific information exists on their enforcement.
As with other laws in Pakistan it is reasonable to agsume that
those dealing with the environment are adhered to only in
accordance with a number of cultural and political factors.
These include: the nature of the political climate (enforce-
ment and obedience are normally greater under military rule),
the prevailing level of corruption, morale among enforcement
personnel, the financial trade-offs of compliance and non-
compliance, incentives for acquiescence, social dynamics
between officials and potential violators, perceptions of the
urgency of a given problem, and the social or religiocus merit
accrued by obeying a particular injunction. 1In a society as
diverse and as complex as that of Pakistan, it is clear

that each of these factors poses numerous obstacles to
effective enforcement of environmental legislation. Indeed,

it is reasonable to state that in each of the above cases
there are compelling inducements to disregard the laws,
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Table 1,
Ohumbers in thousands.

Estimates and Projsctions of Popu;ation and Growth Rates, 1950-1979

Orowth ratos, in percent, sre from midyear to midyear)

Year or period

Pumber or
percent

Yoar or periocd

Mumber or
parcent

Year or period

Number or
percent

POPULATION
Estimates

1930.‘................
1951..........0..-....
1”2....0.............
19’3..................
1”‘..................

l’.‘.s:................-
19’6..\‘...............
1”7....".............
19’8..................
1”9........0.'.......

1’“..................
1961..........'.......
1962..‘....'..........
1963..................

19“'................'

39,448
40,382
41,347
42,342
43,372

44,434
43,536
46,680
47,869
49,104

50,387
51,719
33,101
54,524
55,988

POPUIATION-~Con.

Estinates—Cou,

19“.................
1966.....0...........
196700000000000000000
1“‘.................
1”’.0...............

1’70................'
1’71.................
1’72................'

Projections

1973...............0.
197‘....‘............
1’75.................

57,495
39,046
60,642
62,282
63,970

65,706
67,491
69,326

71,206
73,164
75,198

POPUIATION=~Can .
Projections~~Con.

1976........;........
1977......0..'....“'
1’7’.................
1’7’.................

AVERAGE ANNUAL
GROWTE RATE

1’50"3.....0000.0.0.
1”"‘”0000..0......-
1’“-‘3..............
1965'70..00........0.
1’70-75......-::...-.

1’73'790..00.0...0000

77,299
79,477
81,733
84,073

2.4
2.3
2.6
2.7
2.7

Source:

U.S. Dept., of Commerce.

1980,
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Table 2.
Olusbers in thousands,

Population bv Age and Sex, 1972 and 1979
Figures may not add to totals dus to rounding)

Adjusted census,

Projected populatien,

Age Septenber 1972 aidyesr 1979
Both sexes Male Pomale | Both sexes Male Pouale

POPULATION

All ag0Bccccrccvacccrescscoenvs 69.717 36.93‘ 32.781 “.07’ “.3” 39.6”
0 toé JOAYBococescescencccccncsccnce 11.”’ 6.1“ ’.72’ u.w 7.’” 7.0“
53 t0 9 yoarsiseccecsceeresscococcnnsse 9.667 5,078 4,588 11,655 6,120 5,538
10 to 16 yearscccessscesscssocecsncan 8,295 4,363 3,932 9,972 5,248 4,723
15 to 19 JORTBoovccscecscccensscvccone 7.022 3.707 3.3“ ‘."6 4.528 4.0”
20 to 24 b L TT YT Y I YY PR YY Y Y 5.507 2.”3 2.“‘ 7,334 3.”1 3.“3
25 to 29 Y8RTBescscscvccvccsccccncsee ‘.7” 2.“' 2.271 ’.‘“ 3.106 2.7’6
0 to 24 Ay TP YT Y Y Y YYYYYYYYRYYYY Y ‘.270 2.249 2.021 ‘.”2 2,327 2,275
35 to 39 JORXSooss000000000000000000s 3.721 1.’7‘ 1.7‘6 ‘.27’ 2.2’3 2,021
40 to 44 YearSccccscccnccccsesccsesene 3.10’ 1.675 1.434 3.766 2,001 1.765
45 to 49 JOAYBosecccennceccsscvscsone 2.7” 1.‘” 1.237 3.“6 l.‘,z 1.““
50 to 54 YORX'S oo nsccssssccccscscoseses 2.498 1.3" 1.!10 2.6" 1.‘3‘ 1.21’
55 to 59 YoarSeesccccnsssevccsccssecee 2.0‘, 1.165 924 2.361 1.2” 1.070
60 to 64 YOArScccescceccencescrcrsase 1.629 903 724 1,976 1,088 - 892
65 yeoars and OVerecccccscccsscssssone 2.520 1.372 1.1{“ 3.127 1.6" l.“z
PERCENT

All 8g0B.cscccveccacevecccscces 1060.0 100.0 100.0 100.0 100.0 100.0
0 tod YORTBoosesocsscccsccsscncrsncs 17.1 16.7 1705 17:-3 17.0 17-7
5 to 9 YORTBeeesces0c0vs0000s00000000n 13.9 1307 14.0 Bo, 13.8 n.,
10 to 1’0 YORTBoeessssossscssesssccsnas 11.9 11.8 12-0 . 11.9 11.8 11.9
15 to 19 YOaXrSccecesecesscsscussecnse 10.1 1000 10.1 1002 10.2 10-2
20 to 24 JORTBescoscnvevcoscossscsens 709 7.’ 7., 8.7 8.7 a.7
25 to 29 yﬂm«.o.ooooooooo.oooooo-oo.o 608 6.7 6.’ 700 7.0 6.9
30 to 34 YeaXScceccsccscceccscsccccccss 601 6.1 6.2 5.7 5.7 5.7
35 to 39 YORrSeccecscosscscsccscccecnces 5.3 5.3 5.3 S.1 3.1 5.1
40 to 44 YOAIScoccccccsscscsncccscose 4.5 4.5 4.4 4.5 . 4.5 &.4
45 to 49 YOATBeescsescecascccccccccee 3.9 4.0 3.8 3.8 3.8 3.7
50 to 54 yoarscececescocscccccscccces 3.6 .3.8 3.4 3.2 3.2 3.1
55 to 59 YORTBoooscoccccconccncsnscscne 3.0 3.2 2.8 2.8 2.9 2.7
60 to 64 JOArBocccoccccccsscsnsoncces 2.3 2.3 2.2 2.4 2.4 2.2
65 yours And OVeFececcccessoscvcscsss 3.‘ 3.7 3.5 3.7 3.8 3.6

Source: U,S. Dept. of Commerce.

1980,
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Table 3.

Population by Urban and Rural Residence and Size of Urban Locality, 1961

and 1972
1961t 1972
Area Peroent Ferceat
of total of total
Wumbar | Posulation | coumtry Yumber | Population country
Total Countryeceococoscecsccnce 62.“0.311 100.0 65.309,340 100.0
Urban mu2nc-.o.-no-oa-ooooooo.ooao 313 9'“6.512 22.5 43 16.5’5.‘651 25 .4
Localities with 500,000 or
more inhabitantSccecacccccececvrese 2 3.209.07’ 73 6 6.“6.47“ 10.3
Localities with 100,000~ ‘
500,000 inhabitantBecccsccoeveccoce 10 2'676.“” 5.8 18 2.963.533 4.5
Localities with 50,000- :
100.000 4nhabitantBeseccccsscccoce 10 702.26’ 1.6 22 1951‘.51’ 2.3
Localitiex with 23,000~
50.000 inhabitants.cecccencsnceese k] 1.1”.“1 2.6 32 1.”’.”6 2.2
Localities with 10,000~ , )
25,000 inhabitantsecscessccccsnsece 78 1.1".“70 2.7 159 2.633.2“ 3.7
Localities with less
than 10.000 inhabitantsScececssccase 185 1.016.-‘2’ 2.4 176 1.027.176 1.6
RUral AXYOAScescescescsscscsssccccccsne 33.225.805 77.3 “.7”.\%89 74.F

lpxciudes 97,883 non-Pakistanis.

2yrban areas are defined as “those having a mumni
In general, an area was
population of at least 5,000 persons 4n a continuous coullection of houses and if

board, or town committee.

cipal corporation, municipal committee, cantooment
designated as urban if it had a coocentration of
the community sense

was well developed and ths cossunity maintained public atilities such as roads, street lighting, a

water supply, and ssnitary
but had a population of fewi.:
Pe 1-37)0

Source:

arrangeaents.

U.S. Dept. Commerce. 1980,
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In spocial cases, a few areas that had urban characteristics
thaa 5,000 were also trested ss wiben.” (Latif and Sheikh, 1976,



Table 4. Population by Province/Division and Density, 1972

Province/Division

Pakistan

Baluchlistan
Quettr
Kalat

N.W.F.P.
Peshavar
Dera Ismall Khan
Malakand

Punjad
Rawalpindl
Sargodha
Lahore
Multan
Bahawal pur

Sind
Sukkur
Hyderabad
Karachl

Centirally Administered
Triba! Areas

Federal Capltzl Territory
(1slamabad)

Source: U.S. AID, 1979a

Population
64,979,732

2,405,134
1,306,001
‘.099’ ‘s

8,337,385
5,498,137
1,041,412
1,797,836

37,507,855
5,671,414
8,980,236
9,795,042
9,508,008
3,553, 155

14,007,722
5,045,373
5,372,356
3,589,993

2'485'“1

235,749

120

Density
~ROR./AQ km,

8l.4

lﬂ?\l
& WY

112.0
197.7
77.8
54.1

lea.6
201.5
202.7
424.7
147.9

78.0

99.2

101.2
6l.4
1,017.8

91.5

260.2



Table 5. Vital Statistics

Population dansity pcz square kilometer (1978)
Population density per sq. km of arable land (1978)
Percentage of population in urban areas (1980)
Urban population growth rate (1978)

Crude birth rate per thiunend (1978)

General fertil ty rate (1278)

Sex ratio at birth, males per 100 females (1974=75)
Crude death rate per thousand (1978)

Life expectancy at birth (1978)

Infant mortality rate per thousand live births (1971)
Males
Females

Average annual population growth rate (1970-78)

Population per physician (1975)

Average daily caleric consumption (1977)

Percentage adult literacy (1975)

Per capita share of GNP (1978)

8y.s. AID. 1980a.
buorld Bank. 1980.

cU.S. Dept. Commerce. 1980,
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Source

96.0
30S8.0
28,0%
4.4%
45
6.7
1.05
15
52 years

142

140

144
3.1‘

3,730
2,281

21

us $230

ToouovUoUsUOeES
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Appendix II. Economic Characteristics Y

Ingofar as per capita GNP per annum may be taken as an economic
indicator, Pakistan ranks as the world's 24th poorest nation with
an average figure of $230 (World Bank 1980). During the 1960s

the country's GDP grew at a healthy rate of 6.7V per year. The
following decade's growth rate was less impressive, but still
respectable at 4.4% yearly=--about 33% ahead of the population
growth rate. Indicators of production, resources, services, trade,
consumption, health, and education confirm that Pakistan remains
one of the globe's least affluent countries despite visible efforts
to improve economic conditions.

Agricultural Sector.

As in most low-income nations the economy is still heavily reliant
upon agriculture. In 1978 a third of Pakistan's GDP was attributable
to this sector, compared to 16% in middle income countries and just
4% in industrialized countries. Over the past two decades the
government has been successful in reducing the emphasis on agri=-
culture from 46% to 32% (World Bank 1980). The current Five Year
Plan, although it increasesspending for this sector, reflects
government strategy by allocating just 21.7% of the total public
sector outlay to agriculture and water. Nevertheless, planners would
like to increase the annual growth rate of the agricultural sector
(GOP 1978).

The Fifth Five Year Plan for the 1978-83 period spells out Pakistan's
agricultural development objectives. The goals were to:

(a) achieve a growth rate of 6.0 per cent per annum for the
agriculture sector;

(b) make a transition from self-sufficiency in wheat to export
of agricultural products; to increase production of rice
for domestic consumption and export; and to increase
exports of other agricultural commodities;

(c) increase oilseeds production so as to limit imports of
vegetable oil;

(d) accelerate production of protein rich foods such as
pulses and of meat, milk, egg, and fish at a rate higher
than the population growth in order to improve the average
nutritional level;

lSources: GOP, 1978,
Johnson, 1979.
World Bank. 1980,
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(@)

(£)

(9)

(h)

(1)

(N

accelerate production and preductivity of cotton and
sugarcane)

accelerate fruit and vegetable produc’ion for local con-
sumption and export;

upgrade agricultural production in the ill-endowed areas
(arid, hilly, sallaba and barcni)through an integrated
plan for exploitation of natural rasources with a view

to minimizing inter/intra-regicnal farm income disparities)

improve productivity of small £arﬁorl in the irrigated
areas)

Jﬂidersigy agriculture, through a multiple cropping system
and by promoting such minor crops as soyd baan and
sunflower; and

increase and protect wooded area and develop range-
lands for livestock production.

Table 1 compares agricultural production goals with past outputs.
Table 2 presents the planned allocations within the agricultural
sector under the current Five Year Plan.
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Benchinarks (1977-78) and Crop Production Targets for 1982-83

Table 1.
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able 2. Subsectaral Allocations within Agricultural Sector, 1978-1983

Sub-sector
Category Allocation
L Crop Production Sub-sectors ,
1. Fertilizers o  5308.56
2. Improved Seed ‘ o 888.60
3. Plant Protection v 239U
4. Soil Survey - .o X )
5. Mechanization $95.00
6. Soil Conservation . 110,00
II. Infrastructure and Institutional Arrangsments
7. Agricultural Marketing . 3.0
8. Cooperatives . 116.%9
9. 'Government Foodgrains Storages o 993.60
10. Research on Crop Production .o 425 .00
11. Agricultural Education . 173 .00
12, Agricultural Extension . 657 30
13. Agricultural Economics and Statistics 37.60
14, Consalidation of Agricultucal Land Haoldings - 6.40
ML Other Sut-sectors.
16. Animal Husbandry .. 1201.20
17. Range Management e 59.50
18. Forestry . 953.10
19. Watershed Management . 170 .00
20. Fisheries . 411 00
Sub-total .. 14,601.00
21. Kashmir Affairs Division . U500
22, Imterior Division .o 12.%
23. States & Frontier Regions Division . 100 .00
24. Planning Division .o 27.%
25. Commerce Division (Tobacco Board) . 9.00
26.

Science and Technology Division (Animal Husbandyy) .. 500
‘ Grand Total .. 15000.00

Source: GOP. 1978,
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http:15,000.00
http:5,305.56

Other Sectors.

The economy of Pakistan over the past decade was distributed as shown
in Table 3.

Table 3. Structure of GNP and GDP, 1971-19782

Sector 1971=-72 1973-74 1976-77 1977-78%
(pexcent of GNP)
Agriculture 38.5 35.6 34.5 32.2
Mining & quarrying 0.5 0.5 0.5 0.5
Manufacturing 15.3 15.6 14.4 13.4
Large-scale (11.6) (12.2) (10.9) (10.2)
Small-scale (3.7) (3.4) (3.5) (3.2)
Construction 3.6 4.0 5.1 5.0
Electricity & gas 2.4 2.8 2.4 2.7
Transport, 3:orage, communications 6.2 6.9 6.2 6.5
Wholesale & retail trade 13.5 14.3 13.6 13.1
Banking & insurance 2.0 2.3 24 2.6
Ownership of dwellings 3.6 3.4 3.5 3.3
Public administration & defense 7.0 7.3 8.1 7.7
Services 7.3 7.1 7.1 7.4
Gross Domestic Product (GDP) 99.8 99.5 98,2 94.5
Net factor income from/to 0.2 0.5 1.8 5.9
rest of the world .
Gross National Product (GNP) 100.0 100.0 100.0 100.0

aAt constant factor cost (1959-60).

bProvisional fiqures.

Source: Johnson. 1979. Originally from National Accounts, 1973-74
to 1976-77; Pakistan Staktistical Yearbook, 1974; and Pakistan
Economic Survey, 1977-78,

The industrial sector's share of the GDP rose from 16% in 1960 to
24% in 1978. Similarly, the menufacturing component of this sector
also grew from 12% to 16% during this period (World Bank 1980).

Over the past decade, however, this trend was not sustained. On the
contrary, manufacturing declined by more than 12% (Table 3). During
the 1970s only construction, defense, administration, and banking
and insurance experienced meaningful growth. Between 1973 and 1978,
moreover, energy. transport, and trade--other key components of
developing eccnomies-- all declined. These tendencies de¢ not augur
well for Pukistarn's immediate economic prospects.

Table 4 shows the priorities of the Government of Pakistan under
the current Five Year Plan.



Table 4. Sectoral Allocations under the Fifth Five Year Plan

(1978-1383)
Sestor Percent of total outlay of Rs. 148,170 million
Powax 18.8
Ti:ansport and Communications 18.5
Industry 14,2
Water 11.6
Agriculture 10.1
Education 6.9
Housing & Physical Planning 6.6
Health 4.5
Fuel 3.8
Minerals 1.3
Population Planning 1.2
Rural Development 1.0
Manpower. 0.5
Mags Media 0.5
Tourism 0.4
Social Welfare 0.1
Total 100.0

Source: GOP, 1978.

Trade. Immediately following independence, Pakistan's export trade
was minuscule and consisted primarily of agricultural produce. Raw
cotton accounted for 84% of the nation's export earning. Principal
imports were cotton cloth and yarn, heavy machinery, minerals,
petroleum, and food supplies. 1In 1950-51, one of the few good years,
exporte exceeded imports by 15%, Throughout the 1960s and 1970s,
however, imports generally rose at a far faster pace than exports.
By 1978 Pakistan imported more than twice as much as it exported,
pushing the balance of trade deficit to $1.8 billion for that year
(World Bank 1980). Table S shows the nation's balance of trade
since 1950,
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Table 5. Balance of Trade, 1950-1978

Year Imports Exports Balance
(millions of Rg.)

1950=-51 1,167 1,342 +175
1955-56 964 742 =222
1960-61 2,173 540 -1,633
1965-66 2,880 1,203 -1,677
1970-71 1,998 3,602 =1,492
1971=-72 3,495 3,371 =72
1972-73 8,393 8,551 +224
1973=74 13,479 10,161 =3,246
1974~75 20,925 10,286 =10,469
1975-76 20,465 11,253 =-9,091
1976=77 23,012 11,294 =-11,429
1977-78 27,178 12,730 «=14,448

Sources: Pakistan Statistical Year Books)
U.8. AID 1979,

Foreign Aid

Because the balance of trade usually has yielded a

net deficit, Pakistan has had to borrow substantial
capital abrcad. By 1977 the cumulative total of this
debt had reached $8.26 billion -- approximately a quarter
of that amount resulting from'U.S. loans. Table 6 presents
Pakistan's outstanding_ foreign debts.

Table 6. Foreign Debt Incurred, 1977

(US $ Millicns and per cent of total)
Total: $8255 million of which disbursed $6341.5 million.

UsA 2,187.3 26°5 Canada 315.2 3%
IDA 791.2 9.6 China 263.3 3.2
Iran 778.6 9.4 France 261.8 3.2
Germany 617.2 7.5 UK 223.6 2,7
IBRD 542.9 6.6 Saudi Arabia 130.7 1.6
USSR 517.6 6.3 Italy 121.7 1.5
Japan 412.3 5.0 Abu Dhabi 113.0 1.4
ADB 392.8 4.8 Netherlands 111.8 1.4
aOnly totals of more than 1% are included

Source: Johnson. 1979. Originally in Pakistan Economic
Survey, 1977-78,

130



T€T

Table 7, Foreign Grants in Aid, to 1977 (millions of §)

Pre~-1lst lst Plan 2nd Plan 3rd Plan .

Donor Plan® 1955-602 1960-652 1965-702 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976—-77b
Consortium Countries~ 207.9 566.9 573.2 330.5 82.5 27.6 32.4 55.5 82.2 53.3 106.4
Non-Consor tium

Countries 7.7 11.2 66.1 50.4 0.2 - - - - - -
Indus-Tarbela Devel.

Fund® £ - - 465.9 321.9 12.6 33.9 16.4 13.3 11.6 14.7 24.0
Islamic Countries - - - - -

- - - 7.2 30.5  40.0
Total 215.6  578.2 1,105.2  702.9 _ 95.3  61.5 48.8 68.8 101.0 98.5 170.4

Spre-1971 figures refer to both wings of Pakistan, including present Bangladesh.
bPartial projection based upon figures to March 1977.

cIncludez-: canada, Germany (BRD), Japan, Netherlands, New Zealand, Noxrway, Sweden, Switzerland, U.K. and U.S.A.
Also included are the following agencies: U.N., Ford Foundation; FAC, EEC,

dhustralia and Taiwan.

eAustralia, Canada, Germariy (BRD), India, New Zealand, U.K., U.S.A.
fIran and Saudi Arabia.

Source: GOP. 1977.
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Appendix III. Acronyms Used in this Report

ADB: Asian Development Bank

AID: Agency for International Development

APTC: Agricultural Pesticides Technical Advisory Committee (Pakistan)
AWSP: Accelerates Waterlogging and Salinity Programme (Pakistan)

BRD: Bundesrepublik Deutachiland (Federal Republic of Germany)

CSIR: Council of Scientific and Industrial Research (Pakistan)

DDVP: Dichlorvos

DFO: Divisional Forest Office

ECAFE: Economic Commission for Asia and the Far East (U.N.)

EEC: European Economic Community (Common Market)

EMASAR: Ecological Management of Arid and Semi~-Arid Rangelands (U.N,)
ESCAP: Economic and Social Commission for Asia and the Pacific (U.N.)
FAC: Aid and Cooperation Fund (France)

FAO: Food and Agriculture Organization (U.N.)

FWS: Fish and Wildlife Service (U.S.)

GPP: Gross Domestic Product

GNP: Gross Natinnal Product

GOP: Government of Pakistan

IAEA: International Atomic Energy Agency (U.N.)

IBP: Inaus Basin Project (Pakistan)

IBRD: Internztional Bank for Reconstruction and Development,
or World Bank

ICRP: International Commission on Radiological Protection (U.N.)
IDA: International Development Association (Branch of IBRD)

IDFCRC: Irrigation, Drainage and Flood Control Research Council
(Pakistan)
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Appendix IXX. Continued.
ITDF: Indus-Tarbela Development Fund

IUCN: International Union for Conscrvation of Nature and
Natuxal Resources

KANUPP: Karachi Nuclear Power Project

KESC: Karachi Electric Supply Corporation

MAR: Man and the Biospher - {U,N., or Pakistan Committee for)
NCCW: National Council fiur Conservation of Wildlife (Pakistan)
NESA: Nesar East-South Asia Association

NFDB: National Fisheries Development Board (Pakistan)

NSLD: Nuclear Safety and Licensing Division (Pakistan)

NWFP: North West Frontiex Province

OGDC: Oil and Gas Development Corporation (Pakistan)

PAEC: Pakistan Atomic Energy Commission

PARCO: Pak-Arab Refining Company

PCB: Polychlorinated Biphenyls

PFI: Pakistan Forest Institute

PIDC: Pakistan Industrial Development Corporation

SCARP: Salinity Control and Reclamation Project (Pakistan)
UNDP: United Nations Development Program

UNEP: United Nations Enviromment Program

UNESCO: United Nations Educational Scientific and Cultural Organization
WAPDA: Water and Power Development Authority (Pakistan)

WFP: World ¥ood Program (U.N.)

WHO: World Health Organization (U.N.)

WWF: World Wildlife Fund
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Environmental Legislation
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Table 1. Land Use Legislation

l.
2.
3.
4.
5.
6ﬂ
7.
8.
9.
10,
1.
12,
13,
14,

15.
16.
17.

18.

19.
20.
2l.
22,
23.
24.
25.
26.
27.
28.
29.
30.

3l.

The Easements Act (No, V), 1882, Law of Easements and Licenses.

Transfer of Property Act, 1882,

The Land Acquisition Act, 1894.

Government Grants Act (No. XV), 1895.

Punjab Tenancy Act (XVII), 1887.

Government Tenants (Punjab) Act, 1893,

The Punjab Land Preservation Act (No, II), 1900,

The Colonization of Government Lands (Punjab) Act, (No. V), 1912.

The N.W.F. Tenancy Act, (No, XXV), 1950.

The Punjab Betterment Charges and Acreage Rates Act, 1952,

West Pakistan Land Reform Rules, 1959,

West Pakistan Land Reforms Regulation, 1959, M.L.R. No. 64.

Consolidation of Holdings Ordinance (No. VI), 1960.

West Pakistan Land Reforms (Ejectment of Tenants to Provide for

Buildings) Rules, 1961.

Grant of Land (Gudu Barrage Area) Rules, 1964.

Land Revenue Act, 1967; Rules, 1968; Assessment Rules, 1968,

Pat Feeder Canal {Control and prevention of alienation of land)

Ordinance (No. IX), 1967.

West Pakistan Land Revenue (Conferment of Rights of Ownexship)

Rules, 1969.

Land Reforms Regulation, 1972 (Repeals 1959 Regulation).

Sind Land Reforms Rules, 1972,

Land Reforms Regulation Sind (Amendment) Act, 1972.

Land Reforms Regulation Sind (Second Amendment) Act, 1972,

The Punjab Land Reforms Rules, 1972.

Punjab Land Reforms Rules, 1972 (Amendments).

Land Reforms (Amendment) Act, 1973.

Land Reforms (Punjab Amendment) Acc, 1973,

Land Reforms (Amendment) Act, 1974.

Procedure for Ejectment Suits Rules, 1974.

Land Reforms (Amendment) Act, 1975.

The Punjab Land Reforms Appointment of Managers of Impaxrtible

Joint Holdings Rules, 1375.

Board of Revenue Instructions about Colonization Operation.
(Standing Order No. 67 date uncertain).

Sources:. Johnson and Johnson. 1977,

M. Z. Khan., 1977.
Mian. 197s6.
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Table 2.

Table 3.

Legislation regarding Energy and Soils

The Electricity Act (IX), 1910

Soil Reclamation Act, (No. XXI), 1952, (Amended by
Ordinances, 1964, 1965, and amanded and extended by
Ordinance (No, V), 1964).

Sources: C. H. Ahmad. 1975,
Johnson and Johnson, 1977,

Water Legislation

1. The Canal and Drainage Act (No. VIII) 1873, There are
several similar and related acts; ordinances, amendments
(1952, 1965, 1968, 1970).

2. The Sind Irrigation Act, 1879 (Amendment Ordinances,
1961, 1969).

3. Criminal Procedures Code (Act V), 1898, Sections 324
and 430,

4. The Punjab Minor Canals Act (No. VII) 1905.

5. The Inter-State Water Dispute Act, (No. 33) 1956.

6. The West Pakistan Water and Power Development Authority
Act, 1958. (Similar Ordinance and Amendment Ordinances;
1958, 1964, 1967).

7. Determination of Land Revenue and Water Rate Ordinance,
(No. IV), 1959, (Amended 1961).

8. The Indus Water Treaty, 1960,

9. The West Pakistan Land and Water Development Board
(Authority for payment from Board Fund) Rules, 1966;
Reclamation (Fee) Rules, 1965,

10. The Greater Lahore Water Supply Sewerage and Drainage.
Ordinances, 1967,

1ll. Notification (No. 5174-68/155-CRI) National Calamities
(Prevention and Relief) Rules, 1969, Extensive pro-
visions especially in respect of flood control.

12, Ordinance (No. IV), 1969. The Kabul River Project
(Control and Prevention of Speculation in Land)
(Amendment) Ordinance, 1969. Further amends the Kabul
River Project (Control anc Prevention of Speculation
in Land) Act, 1948.

Sources: Johnson and Johnson. 1977.
Major Acts. 1976.
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Taple 4. Legislation regarding Vegetation

1. Forest Act, (No. XVI) 1927, The Forest Act (Several
Notifications fall under this heading). Protection,
regulation of exploitation; includes protected forests.

2. The West Pakistan Goats (Restriction) Ordinance (XLII),
1959,

3. West Pakistan Goats Restriction Rules, 1961.

Sourcens C, H, Ahmad, 1975,
Johnson and Johnaen, 1977,

Table 5. Legislation regarding Wildlife

1. Wild Birds and Animals Protaction Act, 1912.

2. Rules for the Prohibition and Regulaticn of Fishing
Burboster, Labeo Rohita, Catlcatla, Cirrhina and
Mirgala less than 10 inches in length. (No 2989/54-6541-D
(£), 1954,

3. The Punjab Wild Birds and Wild Animals Protection Act
(No. XIII), 1955. Punjab Wildlife (Protectien,
Preservation, Conservation and Management) Ordinance,
(No. XXI), 1972; specifically related Rules, 1973,

4. Food and Agricultural Department (No. IV/(5) 17-SOA-VII~-F
and A/58). Rules for the Protection of Fish in the Waters
of the Shikapur District. (Preceded by a Provisional
Constitution Order , 1957).

5. The Goats (Restriction) Ordinance, (No. XLII), 1959.
Restricts the number of goats.

6. West Pakistan Wildlife Protection Ordinance, 1959,

7. Wild Life Protection Rules, 1960. Regulates hunting.
(Various licence fzims attached.) Wild Life Protection
Ordinance (MNo. LVI) 1959,

8. Fisheries Rules, (No. 4(107)S.0. (F and C)), 1964.
Licences, etc.

9, The Sind Wildlife Protection Ordinance,

10. Baluchistan wWildlife Protection Act (No. XIX), 1974,
11. NWFP Wild-life (Protection, Preservation, Conservation
and Management) Act (No. V), 1975,

Sources: Baluchistan Gazette. 1974.
Johnson and Johnson. 1977.
NWFP Gazette. 1975.
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Table 6. Noise Legislation

The West Pakistan Regulation and Control of Loudspeakers
and Sound Amplifiers Ordinance (II), 196S5.

Source: C, H., Ahmad., 1€£75.
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Table 1.

Vegetative Species in Forests

Name of Species

Local

1. Natural Conifer Forests

b,

English

Botanical

Fir Type, 11,000 to 7,500 feet; moist, temperate

Dominant 1.
2.

Agsociated 1,
2‘
3'
4.
5.
60

Paludar
Xachal

Dayar

Xail

Bhuj Patra
Baniar
Tarkan
Kain

Fir
Spruce

Decdar
Blue Pine
Birch
Oak
Maple
Elm

Ables webbliana
Ficca smithiana

Cedrus deodara

Pinus wallichiana
Betula utilis

Quarcus semecarpitalia
Acer caesium

Ulmus wallichiana

Pine Type, 7,500 to 4,000 feet; moist, temperate

Dominant 1,
2.
Associated 1.
2.
3.
4.
5.
6.
7.
8.

Kail
Cchil

Akhrot
Sufaida
Rin
Barungi
Tarkan
Kalakot
Bankhor
Batangi

Blue Pine
Chir Pine

Walnut
Poplarx
Oak

Oak

Maple
Cherry
Chestnut
Wild pear

Pinus wallichlana
Pinus roxburghid

Juglans regia
Populus cilieta
Quercus incana
Quercus delitata
Acer caesium
Prunus padus
Aesculus indica
Pyrus pashia

Juniper Type, 10,000 to 6,000 feet; dry, temperate

Dominant 1.

Associated 1.
2,
3.
4.

Juniper

Necza
Pista
Hanus
Ephedra

Juniper

Nut Pine
Pistacia
Ash
Ephedra
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Juniperus macropoda

Pinus gerardiana
Pistacia khinjak
Fraxinus xanthoxyloides
Ephedra gerardiana



Table 1 (continued)

2.

4.

Name of Species

Local English
Natural Hardwood Forests
a. Riverain Forests
Dominant 1, Babul Acacia
2. Jand Prosopis
3, Ehan Poplar
Associated 1. Pilchi Tzmarix
2., Farash Tamarix
.3, Kana Cane
b. Coastal Mangrovo e
Dominant 1., Tiwar Avicennia
Associated 1, Chauri Ceriops

Artificial Hardwood Forests

ae.

Irrigated Plantation, Plains areas

Dominant

Associated

1.
2,

l.
2.
3.
4.
5.
6.

Tali
Tut

Bakain
Semal

Babul
Sufeda

Kalz Shirin

Shisham
Mulberry

Melia
Kapok
Acacia
Eucalyptus
Black siris

Chitta Shirin White siris

Canalside and Roadside Plantations

Dominant

Shrub Forest

Q.

Tali
Babul
Semal
Xala shirin

Hill Schrub Forest

Dominant

1.
2.

Zaitun
Phulai

Shisham
Acacia
Kapok
Albizzia

Olive
Acacia
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Botanical

Acacla arabica
Prosopis spicigera
Populus euphratica

Tamarix diolca
Tamarix articulata
Saccharum spp.

Avicennlia officinallis

Ceriops candolleana

Dalbergia sissoo
Morus alba

Melia azedarach
Samalia malabarica
Acacia arabica
Eucalyotus spp.
Albizzia lebbeck
Albizzla procera

Dalbergia sissoo
Acacla arabica
Salmalia malabarica
Albizzia lebbeck

Olea cuspidata
Acacla modesta



Table 1 (continued)

Name of Species

Local

Asgsociated 1.
2.
3.
4.

Ber
Meskeet
Sanatha
Garna

Inland Shrub Forest

Dominant 1,
2,
3,

Associated l;
2,

Pilu
Farash
Jand

Meskeet
Karir

Source: Zehngraff,

1967.

English

Jujuhe
Megsquite
Dodonia
Garanda

Salvadora
Tamarix
Prosopis

Mesquite
Capparis
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Botanical

Zizyphus jujuba
Prosopls juliflora
Dodonia viscosa
Carlssa spinarum

Salvadora oleoides
Tamarix articulata
Prosopis spicigera

Prosopis juliflora
Capparis aphylla



Table 2. Vegetative Species in Rangelands (exclusive of species listed
in Table 1)

a. 'rrogical maritime

Cenchrus setigerus
Cenchrus ciliaris
Comaiphora mukul
Cymbopogon jrarancusa
Eleusine flagellifera
Elsonurus hirsutus
Euphorbia caudicifolla
Dactiloctenium scindicum
Panicum turgidum

L. Tropical plains (non=sandy)

Dicanthium annulatum
Dismostachya bipinnata

Most of the species of a. above except C. mukul, and
E. caudicifolia.

C. ‘I‘rogical plains gsandxz

Aerva persica

Aerva tomentosa
Aristida depressa
Calligonum polygonoides
Elyonurus hirsutus
Haloxylon salicornicum
Heliotropium tuberculosum
Ipomea pes-caprae
Panicum turgidum

Penni. .etum dichotomum
Salso.a foetida
Sericostoma pauciflorum
Suaeda fruticosa

d. ‘I‘rogical submontane

Acacia modesta
Adhatoda vasica
Aristida spp.
Bothriochloa pertusa
Bothriochloa spp.
Capparis aphylla
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Table 2 (continued)

d. Tropical submontane gcontinuod)

Cenchrus ciliaris
Chrysopogon aucheri
Chrysopogan montanus
Cymbopogon jwarancusa
Cymbopogon shoenanthus
Cynodcn dactylon
Desmostachya bipinnata
Dicanthium annualatum
Digitaria : spp.
Dodonea viscosa
Eleusine flagellifera
Elyonurus hirsutus
Eulallopsis binata
Gymnosporia royaleana
Haloxylon ammodendron
Haloxylon salicornicum
Heteropogon contortus
Olea cuspidata
Otostegia limbata
Panicum antidotale
Pennisetum orientale
Rhyza stricta
Sageretia theezan
Tetrapogon villosus
Themeda anathera
Zizphys spp.

e. Mediterranean

Acantholimon spp.
Artemisia maritima
Artemisia sacrorum
Caragana spp.

Causina spp.
Chrysopogon aucherd
Cymbo pogon shoenanthus
Ebenus stellatus
Ephedra spp.

Fraxinus xanthoxylo ides
Haloxylon griffithii
Juniperus macropods
Lactuca spp.

Pinus gerardiana

Pinus wallichiana
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Table 2 (continued)

Mediterranean (cont.)

Agrephyron spp.
Brow:us app.
Brymopyron spp.
Xoeleria crisata
Lolium spp.

Oryzopis aequiglumis
Pennigetum orientale
Poa bulbosa

Poa sinaica
Rotobellla spp.
Stipa pinnata

Source: C.M.A. Khan, 1974,
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Table 1. Animals which may be Hunted on an Ordinary Game Hunting
License

Taxon Common Names Season

ANATIDAE Oct.l=-Mar.l

Dendrocygna javancia
Dendrocygna blcolor

Tadorna ferruginea
Tadorna tadorna

Anas acuta
Anas crecca

Anas formosa

Anas platyrhynchos
Anas strepera
Anas falcata

Anas penolope
Anas querquedula
Anas clypeata

Netta rufina
Aythya forina
Aythya nyroca

Aytha baeri

Aytha fuligula
Aythya marila
Clangula hyemalis
Bucephalus clangula
Mergus albellus
Mergus merganser
Mergus serrator

PHASIANIDAE
Lorwa lerwa

Ammoperdi x
griseogularis

Tetraogallus
himalayensia

Alectoris graeca

lesser whistling teal; silahli

large whistling teal, bara sila~

hli chuka

ruddy shelduck, brahminy duck,
surkhab, chakwa lal surkhab

common shelduck, safro chakwa
safed surkhad

pintall, sanh, sikhpar, digosh

common teal, keraputari, suchuruka,

huraro

baikal teal, keraputari, suchuruka,

barkani

mallard, chaka, nilsir, nilrugi

gadwall, mila, bhur, beykur

falcated teal, chotiya, wano hurwa
wigeqn, peasan, partargi, lal sir

garganey, chai putari

shoveler, tidari, punana,
tarakwala, ghira

red-crested pochard, lalsir

common pochard, burarna, thurhandao

white-eyed pochard, karachiya,
burar mada, lalbigri buiha
Baer's pochard

tufted duck, dubaru, ablak bohwara

scaup
old squaw, longtail duck
goldeneye duck, kumbaro
smew, dayali, jhalli
goosander

red-breasted merganser

snow partridge, titlue dhedu
parahut

seesee partridge, kuckie
chauklau, siai

snow cock, golind, lip, lipya

chukor, chukra, khonk, charu,
zarkar
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Table 1. Continued

Taxon Common Names Season
Francolinus francolinus black partridge, kala titar, As above
asiae tetra, karo titra, kais titar

Francolinus pondicerianus gray partridge, titar, kyan As above
khyr, kaijah, bhura titar

Francolinus gularis swamp partridge, gul titar, As above
bheel titar

Coturnix coturnix common quail, bater, kurrak Nov. l=Mar. 1l
bhatri

Coturnix coromandelica
Coturnix chinensis
Perdicula argoondah
Perdicula asiatica
Turnix sylvatica

Turnix tanki
Turnix suscitator
Arborophila ryfogularis

Arborophila atrogularis

Gallus ¢gallus

OTIDIDAE
Chlamydotis undulata

CHARADRIIDAE

Vanellus leucurus
vanellus vanellus
vanellus cineneus
Vanellus indicus

Vanellus spinosus
Vanellus malabaricus

Pluvialis apricaria
Pluvialis dominica
Numenius phaeopus

Numenius arquata
Capella momoricola
Capella gallinago
Capella solitaria
Capella stenura

Capella minima

Capella media
Rostratula benghalensis

rain quail, baster
blue-breasted quail, gurru
rock bush quail, lowwa
jungle bush quail, lowwa
little bustard quail, badkhi,
chota bater
button quail, bater, lowwa
common bustard quail, gulu
rufousthreated hill partridge, Wednesday,
dau bui Sundays, and
gazetted
holidays from
Nov, l=Mar, 1
white checked hill partridge,
peura, san batai as above
red jungle fowl, jungli murghi as above

houbara bustard, tilocor, khermor,
kar wanak as above

white-tailed lapwing Nov., l=Mar. 1
lapwing, rodhur, sabaz titti
gray-headed lapwing
red-wattled lapwing, tita,
titeri, tetechar
superwingad lapwing
yellow-wattled lapwing, zirdi,
jithiri
golden plover, chota battan
eastern golden plover, sona batan
whimbrel, chota, goungh, chota
golinda Nov, l-Mar, 1
curlow, goar, goungh, choppa, sada
wood snipe, chaha, sumkikri, julkikri
fantail snipe, pakhi, jalakri
solitary snipe, ban chaha
pintail snipe, pakhi, jalakri, kadakhocha
jack snipe, chota chaha, asraf pak
great snipe, dum pakhi
painted snipe, rajchaha, baggargi
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Table 1. Continued

Taxon

Common Names Season

BURHINIDAE
Burhinus oedicnemus

Esacus magnirostris
PTERICLIDIDAE
Syrrhaptes tibetanus

Pterocles exustus
Pterocles senegllus

Pterocles orientalis

Pterocles coronatus
Pterocles indicus

COLUMBIDAE

stone curlew lambi, kerakwanak, Nov, l-Mar, 1

basiri
great stone plover

Tibetan sandgrouse, nok kaling,
kung

Indian sandgrouse, bhattitar

spotted sandgrouse

imperial sandgrouse, bhattitar
gero bakht, bakh

coronetted saiidgrouse, bhatta, bal

close-barred or painted sandgrouse,
harisia, sina, dukru,

All species of Pigeons, green pigeons and doves other than
members of the genus Ducula (imperial Pigeona) which are protected

RALLIDAE

Amauyronis phoenicurus

Gallinula chloropus
Porphyrio porphyrio

Fulica atra
MAMMALS

Lepus capensis
Lepus nigricolis
Lepus arabicus

Source: GOP. 1971

white breasted moorhen
dawk, pampaira, kuraki
moorhen, jal murghi .
purple moorhen, kaim, kulang,
cajro
coot, khushkal, dasari, kanramdab

cape hare, khargosh all year
Indian hare, khargosh round

Arabian hare, khargosh
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Table 2. Animals for the Hunting of which a Special Permit is
Required
Taxon Common Names Season Localities
Nartes foina beech or stone Nov l= .Wherever found
narten Mar, 1 except in national
' parks, wildlife
sanctuaries or
game reserves,
Selanarctos black bear (all July 1- In areas to the
thibetanus races except S, Dec. 1 north and east
gedrosianus which of the Ksbul
is protected) River that the
rich bhalu Chief Wildlife
Warden may from
time to time
specify,
Felis libyca desert cat, jhang Nov. 1l- Wherever found
meno Mar, 1 except in national
parks, wildlife
sanctuaries or
game resexrves,
Felis chaus jungle cat, ban As above As above,
bilar, khatas
Nemorhaedus goral, pij, pijur,
goral bai bom As above In such areas as
the Chief wildlife
Warden may from
time to time specify.
Capra ibex ibex, sakin, Nov, 1=~
danmo, tangrol 1 4ar As above.
Capra hircus sind wild goat, As ahove As above.
sarah,phasin
Capra falconeri markhor (ail races As above AS above.
except the straight
horned races C.f,
Jjerdoni and C, f.
chialtanensis which
are protected) markhor
Ovis orientalis urial (all races As above As above.

Source: GOP, 1971.

except O, o.

punjabiensis) which
is protected, urial

shpu, shah kchi,

koch
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Table 3.

Animals for which a Certificate of Lawful Possession

is Roquired

1. Any live protected animal or game animal,

2. Any trophy or meat derived from a protected animal,

3, The horns of goral, ibex, Sind wild goat, markhor
and urial.

4. The skins of beech or stone marten, jungle cat and
desert cat.

Source: GOP, 1971.
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Table 4.

Animals which may not be Hunted, Killed or Captured

1,

2.

All game animals when immature or not fully grown.

All female game animals when:

(a) pregnant;

(b) in a condition that indicates they are suckling
or feeding young;

(c) accompanied by their immature offspring.

All females of the following species:

Nemorhaedus goral (goral or piji, ban-bakri, gurrur,
gudh, sar, pijur, rai, rom)
Capra hircus (Sind wild goat or ter, sarah, pashin, pachin)
Capra falconeri (all races--markhor or rawachi)
Capra ibex (ibex or trangol, khail, dadmo, danmo)
Ovis orientalis (all races--urial or ghapuy, hurian,
shah kohi, koch, gad, garand)

All individuals of the following species, genera, families
or groups of birds:

All members of the family Ardeidae, i.e., all herons,
night herons, paddy birds, egrets of bittorns

All members of the family Pelecanidae, i.e., all
pelicans

All members of the family Ciconidae, i.e., all storks

All members of the family Threskiornidae, i.e., all ibises,
and spoonbills

All members of the family Phoenicopteridae, i.e., all
flamingos

All members of the genera Anser and Branta, i.e., all
geese, including the bar-headed goose

The following speciaes of dQucks:

Anas angustirostris (marbled teal or choi, lanjoh, dudjalri)
Anas poecilorhyncha (spot-bill duck, or garmpai,gugral,hampur)
Nettapus coromandelicus (cotton teal or giri, girria)

Oxyura leucocephala (white-headed duck or stiff-tailed duck
Cairina scutulata (white-winged, wood duck)

Sarkidiornis melanotus (comb duck or nukhta)

Rhodonossa caryphyllacea (pink headed duck)

All members of the family Acciptridae, i.e., all hawks,

vul tures, kites, buzzards, hawk-eagles, eagles,
harriers and ospreys
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Table 4.

S.

Continued

All members of the family Falconidae, i,e. all falcons,
kestrels, hobbies

All members of the family Phasilanidae, i.e., all pheasants,
partridges, quails, spurfowls, jungle fowls, and pea-
fowls, other than these species specified in the First
Schedule

All members of the family Gruidae, i.e., all cranes

All members of the genus feliopais, i.e., all finfoots

All members of the family Otididae, i.e., all bustards
other than the one species specified in the First Schedule

Scolopax rusticola (woodstock or simkukri, jalalkari,wilaiti
chaha, bumpal, dhabba

Pterocles alchata (large pin-tailed sandgrouse)

All members of the genus Ducula, i.e., all imperial pigeons

All individuals of the following races, species, genera
or groups of mammals:

Nycticebus coucany (slow loris or shamindi billi, lajja,
lajjaweti, babar)

Macaca mulatta villosa (himalayan rhesus monkey, i.e.,, all
rhesus monkeys found in Pakistan, bandar, punj, markat)

Macaca assemensis (assames macaque or bandar)

Macaca irus (crab-eating macaque)

Macaca specicosa (stump~tailed macaque)

Presbytis pileatus (capped langur)

Presbytis entellus (common langur or hanuman, dendoa)

Presbytis obscurus (dusky leaf monkey)

Hjlobates hoolock (hoolock or white-browed gibbon, uluk)

Manis crassicaudata (pangolin or bajra kit, bajra, kapta,
suraj mukhi, silu, liishaur, sibi, mirun, challa, kat pohu)

Vulpes cana (Blanford's fox)

Cuon alpinus (wild hog or dhole, rankun, ban kutta, bhoonsa)

Melursus ursinus (sloth bear, or bhalus, rinch)

Selenarctos thibetanus gedrosianus (baluchistan black bear
(i.e. all black bears found south and West of the Kabul River
kala rinch, bhalu,  kaput, mam) .

Ursus arctos (brown bear or red bear, barf ka rinch, safed bhal

Helarctos malayanus (sund bear or honey bear)

Martes flavigula (yellow-throated marten or tuturala, chitrala)

Vormela peregusna (marbled polecat)

Mellivora capensis (ratel or honey badger, beju, corpat, ghurna

Lutra lutra (common ctter or ludher, ud-bilaw, pani kutta, sagi

Lutra perspicillata (smooth indian otter or ludher,ludra,udni)

Aonyx cineria (oriental clawless otter or Ludher)

Viverra zibetha (large 1indian civet, kettas, mach bhondar,
bagdos, pudu, gaula)

Viverricula indica (small Indian civet or naundero, gandogaula,
kasturi)
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Table 4.

Continued

Paradoxurus hermaphroditus (common palm civet or toddy cat,kakati

Paguma larvata (civet of masked palm civet)

Arctictis binturong (binturong or bear cat)

Fells caracal (Caracal or Siya-gush, ech)

Felis manul (pallasis cat)

Felis Lynx (lynx or patsalan, phiauku)

Felis margarita (sand cat)

Felis bengalensis (leopard cat or chita billi, ban bilar)

Felis viverrina (fishing cat or mash billi, mach bagral)

Felis marmorata (marbled cat)

Felis emmincki (golden cat)

Neofelis siebulosa (clouded leopard or amchita, kung)

Panthera tigris (tiger or bagh, sher, char)

Panthera unica. (snow leopard or ounce, barhel he, lkar)

Panthera pardus.(leopard or panther, tendwa, chita, chita
Bagh Suh)

Acinonyx jubatus (cheetah or laggar)

Caprolagus hispidus (hispid hare or Assam rabbit)

Calloscicurus pygerythrus (hoary-bellied Himalayan squirrel)

Elephas maximus (elephant or hathi, gaja)

Equus hemionus (wild ass or ghor khar, ghuran, kiang)

All members of the genera Rhinoceros or Didemoseros i.e. all
rhinoceros, gainda, gagdan

Moschus moschiferus (musk deer or kastura, musch, bina,biiri)

Muntiacus muntjak (barking deer or muntjac, kakar, maya)

Axis axlis (spotted deer or chitral, chitra, jhank, pagal,
hiran, boro, khetiya)

Axis porcinus (Mog deer or para)

Cervus unicolor (sambar)

Cervus duvauceli (swamp deer or barasingha, maha)

Cervus elaphus (kashmir stag or barasingha, hangal, honglu)

Bos gaurus (gaur or bison,solni (incl.the feral hybird B.g
frontalis or Mithan, gayal)

Bos Banteng (tanteng of tsaine)

Gazella subgutterosa (goitred or Persian gazella, pharal ghazal)

Boselaphus tragocamelus(bluebull or nilgai, gond,bain,ranjb,roz)

Tetracerus quadricornis (four-horned antalope or chowsingha)

capricornls sumatraensis

Hemitragus jemlahicus (tahr or kras, jagla, tehr)

Capra faloneri jerdeni and C.f. chialtanensis (straight
horned races of markhor( i.e. all markhor found to the south
and west of the north Waziristan Agency) sarah,pachin,buzkuhi)

Pseudois nayaur(blue sheep or bharal, na, sna, maitu ghard warr)

Ovis ammon (both the race O, a. Poli (Marco Polo sheep or
kuchan, roosh) and the race 0. o. hodgsoni (great Tibetan
sheep or nayan)

Gazella gazella (Indian qazelle or chinkara, kal-punch, gora
hiran, chitka hiran, chiatica, abu, ast, phaskela, area
gambat, gajar onashkai)

158


http:bina.bii.ri
http:hezomaphrodi.us

Table 4. Continued

Ovis orientalis punjabensis (Punjab urial,i.e. all urial
found on the west bank of the river Indus below its junction
with the River Kabul) Hurian, Shah Kohi, Koch, Kar Gad)

Sus salvanius (pygmy hog)

Platanista gangetica-(river dolphin or sus, susu, susuk,
bhulan, sunsar)

6. The following reptiles:

Crocodilus palustris (marsh crocodile or mugger, magarmach)
Crocodilus porosus (estuarine crocodile or mugger)
Gavielis gangeticus (gharial, or soondy mugger, sansar)
All snakes of the genus Python,i.e. all pythons, azdha, or arar
All lizards of the genus varanus,i.e. all monitor lizards,

goah bari chapkali ram gaddi, suna gaddi or kala gaddi
All marine turtles of the genera Darmochelys, Chelone,

Caretta and Eretomochelys, i.e. all leather! ack, green

or edible, hawksbill, loggerhead and tortoise shell turtles.

Source: GOP. 1971.
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Table 5. Annual Quota of Exportable Faunal Species

Taxon and Season Annual

Common Name Export Quota

MAMMALS

Rhejus macaque (Macaca mulatta) April - Nov,. 200 a,

Striped hyena (Hyaena hyaena) May = Aug. 50

Common mongoose (Herpestes Sept. = Dec, 100
edwardsi)

Five striped palm squirrel April = July 2,000
(Funambulus pennanti)

Porcupine (Hystrix indica) - Any ramber

Jackal (Canis aureus) - Any number

Hedgehogs (Hemiechinius spp. Hov, = Feb, 300
& Paraechinus spp.)

Wildfield rats (Tatera spp. - Any number
Meriones spp.)

BIRDS

Black or king or eared vulture Dec. ~ April 50 b,
(Torgos spp.)

Indian griffon (Gyps fulvus) Feb. - April 10 b,

Cinerous or hooded vulture Feb, - May 200 b,
(Aegypius monachus)

Saker or cherrug falcon April - July 200
(Falco biamicus cherrug)

Laggar falcon(F. biarmicus Feb. - June 100 b,
Jjugger) .

Tawny eagle (Aquila rapax Nov. - April 100 b.
vindhiana)

Imperial eagle (Aquila heliaca) Feb. - June 100 b,

Greater spotted eagle (Aquila April - June 100 b,
clanga)

Common quail (Coturnix coturnix) April - June 5,000 b,

Pigeons (all sorts except blue March - Oct. 1,000
rock (Columba spp.)

Ring doves (Streptopellia sp.) March - Oct. 1,000

Large Indian parakeet Dec. - April 5,000
(Psittacula eupatria)

Northern roseringed parakeet Jan. = April 10,000
(Psittacula krameria)

Indian myna (Sturnus sp.) April - Aug. 400

Redvented bulbul (Pycnonotus Feb. = June 1,000

cafer)

160



Table 5, Continued

Taxon and Season Annual

Common Neme Export Quota

White eared bulbul (Pycnonotus March - Sept. 1,000
leucogenys)

Common weaver bird (Ploceus May - Sept. 2,000
philippinus)

White~throated munia (Lonchura Oc¢, = May 75,000
malabarica)

Red munia (Estyilda amandava; Sopt, - Jan. 260,000

Black-haaded and red-headed June = Aug, 6,000
bunting (Emberizs melanc-
cephala and Emberiza
bruniceps)

Budgerigar (Melopsittacus Feb. - April
undulatus)
(1) red-eyed (albino) 2,000
(ii) harlequin (telbino) 1,000

(1ii) common (black=-eyed) 8,000

Common turkey /(Maleagris - 5C
gallopayo)

Domestic guinea fowl (Numida - 50
meleagris)

Gray pelican (Pelecanus Feb, - April ? b.
philippensis)

Egrets (Egretta spp.) and - 200 b.
heron (Ardea spp.)

REPTILES

Freshwater turtles (Kachuga - 600
smittl & other spp.)

Python (Python molurus) - S0 c.

Uromastix Uromastix hardwickil) - 500

Sea snakes (Hydrophlis & other - Any number

SPP.)

a. From NWFP .& Azad Kashmir only
b. From NWFP & Baluchistan only

¢. From Baluchistan only

Source: Siddiqui. 1974.
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Table 6. Wildlife Species not Restricted for Export

Mammals
Barking deer
Gazelle (Indian gazelle and goitred gazelle)
Goral
Ibex (Siberian ibex and (Sind ibex)
Urial (Balochi urial and Hazara urial)

Birds
Buzzard and Vulture (except lame giere and golden eagle)
Falcon
Partridge
Pelican
Pheasant (except cheer pheasant)

Source: Qadri, 1974,
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Table 7.

Wildlife Development Programs

Note: More detailed information describing the programs below exists in NCCW (1977).

Title

Principal Inveatigator (s)

Budget

Foreign Training in Wildlife Managment ani
Conservation

Bducation and Research in Wildlife ’ianagement
Public BEducation ir Environmental Conservation
Survey of Threatened Wiidlife and their Habitats

Reintroduction of Blackbuck and Wild Ass in
Kirthar and Lal Suhanra National Parks

Restoration of Gavial and March Crocodile in their
Former Ranges of Occurrence in Pakistan

Restoration of Weotlands in Sind

Antipoaching in Punjab

Antipoaching in NWFP

Antipoaching in Baluchistan

Antipoaching in Northern Areas

Antipoaching, Propagation, Conservation, and Cap-
tive Breeding of Rare High-Altitude Pheasants in

Azad Xashair

Restoration and Propagation of Wildlife in
Pakistan Air Force Wildlife Reserve, Gilgit

Reintroduction and development of Wildlife in
Harqalla Hills

Source:

NCCW. 1977

NOCW

Pakistan Forest Institute
NOCW
A. Aleem, R. Masud, 7, lep, 2.B. Rirza

Sind Wildlife Management Boaré and Punjab
Wildlife Management Board

Goverrment of Sind and Govermment of Punjab

Sind wildlife Management Board

Forestry and Wildlife Department, Government
of Punjab

Chief Conservator of Forests, Govt. of MNFP
Div. Forest Officer for Wildlife, Baluchistan

Conasexvator of Forests, Northerm Areas; and
Resident Commissioner, Morthern Areas

Wildiife Warden, Forest Department, Azad
Kashmir

Bagse Coamander, Naltar, Gilgit

Capital Development Authority, Islamabad

uss 72,300

Rs. 3,400,000
n.a.
Ra. 590,000

Rs. 300,000

uss 22,500

usg 35,500
Rs. 297,500

Us$ 15,100

Rs. 253,000

Ra. 312,500

us$ 107,000



Appendix VII

MAB Projects in Pakistan
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Table 1.

Project
I, To 1977

Modernization and improvement of agri-
culture in the Punjab basin aree

Increase and improve resource use and
human welfare in the Northern Areas

Long-term stability and productivity
of Indus basin

Ecological studies of freshwater
hypomycetes

Limnological survey of Rawal Lake,
Islambad

Impact of metropolitan expansion on
the ecology of rural-urban fringe
in Peshawar

Socio-demographic survey of Daudzai
Integrated Rural Development Area

Problems of resource utilization in
human settlement of Murree-Kahuta
Region

II. Post-1977

Utilization and disposal of industrial
wastes of Rawalpindi/Islamabad

Utilization of sewage solid waste
Atmospheric and water pollution

studies for urban and industrial
areas of Pakistan

Pollution and aquatic organisms of
Leh Stream in Rawalpindi
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Specific MAB Projects in Pakistan

l.
2.
1.
2.
3.

4.

5.

1.

1.

1.

2.

2.

2.

3.

ll

Specified Objectives

Arrest rapid deterioration of
rescurce base .
Maximize high poiential for growth

Compile reference materials
Prepare maps of land hydrology
Identify opportunities for
technology

Build infrastructure for science
Survey existing resources

Use as biolcgical indicator of
water pollutiocn

Eventual introduction of
commercial fisaing

]
Examine nature of ecological change
Guidance for future land reserve
policies

Creation of data bank for growth
and development of area

Model for planning elsewhere in
Pakistan

Assess magnitude of industrial
pollution

Find methods of recovering useful
materials

Find ways of disposing of remaininc
waste

Retrieval of solid sewage for
industrial use

Study different kinds and degrees
of pollution
Identify biological pollution

" indicators

Control water pollution by

.biological means



Appendix VII. cont.
IIX. Suggested projects

Preparation of a national resource atlas

Integrated resource survey of Baluchistan

Impact of heavy engineering works on ecosystems

Study of lake resources and ecosystems in Sind

Perception of environment in rural and urban Pakistan

Human migration from highlands to lowland cities of Pakistan
Monitoring and control of desextification in Pakistan

Source: Pakistan MAB, 1978,
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Recent U.S. AID Programs of Environmental Significance
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Table 1 Project Descriptions
a, Malaria Control
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STRATEGY:
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SUMMIARY:  LOAN EXTENDED TO PAKISTAK TO SUPPORT S YR MALARIA CONTROL PROJECT RLPLACING FOAMER ERADICATION PRUJECT wHICH FAlLED
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PROBLENS IN THE FIVE YEARS FOLLOWING TERMINATION OF AN
EFFECTIVE MALARIA ERADICATION PROGRAM,INCIOENCE OF
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EPIDENIC PROPORTIONS. A SHORTAGE OF
IMSECTICIDE, SPHAYING EQUIPMENT . AND WELL~TRA INED
WALARIA EXTENSION PERSONNEL ¢ HONEVER yRESULES IN THe
GOP BEING UMABLE TO INITIATE CONTRUL MEASURES TO UMCE
AGAIN SRING DOWM MALARIA INCIDEMCE TO AN ACCEPTABL:E
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STRATEGYS

FIVE-VEAR PROJECT CONSISTS OF A LOAN AND GRant
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SPRAYING TECHNIQUES WILL B& USED.

ARIA REGIONS. 8DTH TOTAL{™BLANKE T®)AND FOCAL

ACVIVEIACD)IAND PASSIVE CASE OETECTIONIPCOIMETHODS WILL 8E EMPLOYSD FOR MALAREA SURVEILLANCE. ACD UPERATION MILL
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MONITOR THE SUCCESS OF THE SPRAYING IN RELATION TU REDUCED UISCASE INCIDENCE. AEGULAR EVALS UF PRCY LAB UrtMATIUNS MILL
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A SERIES OF STUDIES MILL BE CONDUCTED BY GOP*S CIRECTORATE UF MALARIACOONION INSECTICIOE SUSCEPTInILITYALTERNA TE
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L.HOUSES SPRAYED WITH RESIDUAL INSECTICIDE. 2.ACTIVE AND PASSIVE MALARTA CASE OETECTIUN PRUGRANS ESTAOLIMMEUV.
3.DIAGNOSED MALARIA CASES TREATEO. ~.MALARIA PRUGRAM CUNT1NUOUS EVALUAT ION SYSTEN ESTAULISHEO. 5.MALARIA CunTnUL
METHUDS RESEARCHED. 6.PUBLIC MEALTN PERSOWMEL TRAINED IN MALARIA ACTIVITILS AMU TrikORY. T.MALARIA wORRCRY TRAINCD 1N
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FULL=TIME ADVISORS ARE PRESENTLY ON-8OARU. IN AUDI TION, USALID MAS PROVIDED LOANS FOR US COMMODITIcS
AND LOCAL CURRENCY SUPPORT. THE MEF BEGAN IN SHEIKHUKPURA AND DINAJPUR ¢ROVINCES (3.2 RILLIUN
LUMBINED POPULATION) AND MUW COVERS THME ENTINE NATION 1112 MILLION). APPRAISALS OF THE NEP mAVE
SHOWN THAT FOR EVERY RUPEE SPENT OM THE PUOGRAM, THO AND UNE~HALF ARE RETURNED THRUUWH INCREASCD
FARM PROLUCTIVITY AND JAVINGS IN COSTS UF MEOICAL TREATMENT. FROVIS)ION OF PL&BD FUMUS LOCAL COSTS
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LUSTONS DUTIES AND TARES ON IMPURTED DOT. AID MADE EROLRAM ADRINISTRATIUN MURE DIFFILULY aY
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ADRINSTRAVIVE PRDCESS AND GOP UMMILLINGNESS TO STUCR SUPPLIES. THERE wAS MO CHIEF MALAKIA AOV]SU&
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MALARIA CONTROL WAS BEGUN IN PAKISTAN IN 1961 AND STRATEGY: FIVE-VYR PROJECY CONSISTS OF A LOAN,TECrmiICAL
FUNCTIONED QUITE SUCCESSFULLY QURING ITS INITIAL VAS. ASSISTANCE,AND EQUIPMENT TO INPLERENT A COUNTRv-WIDE
HOWEVER,OUE TO A VARIETY OF TECHNICAL & MGMT MALARIA CONTROL PROGRAM N PARISTAN. IN ADDITIUN,A
OIFFICWLTICS,THE DISEASE SHOwcD A KESUAGENCE BY 1969 USAID GRANT WILL FINANCE 733 OF WCAL CUKReNCY CUSTS.
AND BY 1974 REACHED I0 MILLIONM CASES. THE PRINCIPAL TrE MOST COUNTRY WILL PROVIDE FINANCAL AND
DIFFECULTIES HAVE INCLUDED PERSIMMEL SHUKTAGES,SUPPLY INSTITUTIONAL SUPPORT. THE WORLDU HEALTH ONGANIZATION
& MAINTENANCE PROBLEMS,VECTUR RESISTANCE TU DOV .AND WILL ALSO PPOVIOE TECHMICAL ASSISTANCE.

THE LACK OF A PERMANENT mLTH INERASTRUCTWRE TO

CONTINUE ERADICATION tEFFORTS. TrIS BRtAXDOWN HAS

RESULTED IN LOST PRUODUCTION,HIGr . TH CARE COMTS ;AND

OTHER MAJOR ECONOMIC LOSSES.

LOAN, GRANT TECH ASSISTANCE,AND EQUIPAMENT ARE PKOVIOED TO THE GOVI UF PAKISTAN TO INPLEMENT A CUUNTRY-WIUE MalAxia
CONTROL PRGGy WITH ThE SPECIFIC UBJECTIVE OF REDUCING THE IWCIOENCE OF ACTIVE PARASJTES I SLOUD SAMPLES TU S00 PER UM
NILLION OF POPULATION. Thr PROG wILL INCLUUE FIVE BASIC COMPUNENTS: LiSPRAYING THE INTERIOR UF RUKAL MOMNES WiTn
RESIOUAL INSECTICIOES (DOT,MALATHIUNSENELENE nEXACHLUKIO—uaiC) , 23(OATINVDUS SURVEILLARCE OF Trt POPULATION AT RISK,
JITREATMENT, A)ASSISTANCE TO UKSAN MALAKIA CONTROL EFFURTS, AND SIRESEARCH € PUBLIC MLTH EDUC.

THE FEOERAL DIRECTURATE UF MALARIA (DuM} WILL oE RESPUNS IBLE Fux TECHNICAL AUDITINGe INTER-PUUVINC Ial COURULINATIUN wITH
INTERNATHNL AGENC SES¢OVENALL EVALUATION,TRNG ;ANO RESEANCr. FAOVINCIAL RALARIA ORGANIZATIONS MILL CARRY OUT THE aCTuaL
SPRAVING & SURVEILLANCE ACTIVITIES. MALARIA 3UMVESLLANCE wILL INCLUUL ACTIVE CASE OETECTION 1N WBIICH RURAL WUBE
VASITORS MAKE MONTHLY INSPECTIONS,SEARCHING FOR FEVER CASES,TAKING BLOOD SLIDESoAND rROVIOING PReSUNPTIVE TRcATNENT
WITH ZNTI-MALARIA TABLETS (CHLOROWANE). A PASSIVE CASE DeTECTION OPERATIUM WILL ALSU OF ENPLOVED CUNSISTING UF 30L.UU0
SLIDE COLLECTIONS AT MLUM CENTERS & HUSPITALS.

THE DOM WILL IMPLENENT A RESEARCH PHGG COMCEMTRATING SN INSECTICIOE SUSCEPTIBILITVIVECTUR INVESTIGATION IN PhunLER
AREAS AND THE USE OF ALTERNATE METHUULOLOGIES3THE SENSITIVITY UF P. FALCIPARUM (A PARASITE OF A VIRULENMT TYr: &
MALARIA) TO ANTIMALARIA DRUGS:THE ROLc OF SECUNDARY MALARIA VECTORS 1AND Trc INPACT OF MALAKIA ON €ECONDMIC DevELPMNT.,
RALARIA CONTROL THROUGH IMPROVEU WATEXR MGMT ,LARVICIOING.AND ORAENING & FILLING OF waTek SUURCES WILL ALMW ac
INVESTIGATED. THE GUP WILL FINANCE IN-SEhvICE REFKESMER TG & TANG OF NEW MALARIA CUNTROL PeaASUNNEL AT T MALARIA
ERADICATION TRNG CENTER IN LAHORE. ALSD,A 4LTH EDUC PKUG IS PLANNED WICH WwILL UTILIZE KEV UFFICIALS UNIUNS, AU

COMMUN ITY SOCIAL ORGANIZATIONS 70 EQUCATE FHE GENEXAL PUBLIC CONCERNING THE CAUSES OF MAI A]a & WETHODS UF PREVENT JON.
IN ADOITION: THE WORLO MEALTH ORGANIZATION WILL GRANT=HFUND FIVE MALARIA CONTROL SPrCIALISTS.

HEALTH AND ECONOMIC WELL-B8EING OF THE PEOPLE PRCMUTED PURPUSE: TriE INCIDENCE OF ACTIVE MALAREA-BcARING PANASLITES IR
IN PAKISTAN, SLUOD SARPLE REDLE Tu 300 CASES PEx UNt MILLIUN OF
PURYLATION IN PAKISTAN.

1.COUNTRY—10E MALARIA CONTROL PHOGRAM SOINTLY LMPLEMcATED SY THE FEDERAL OIRECTORAT: OF MaLARIA (DUM) C PxuvINCIAL
RALARIA CONTROL ORGANIZATIONS: a.TrE INTERIOR UR MUKAL HOMES SPRAVED wIVs RESIOUAL CINCIES CUOT,NALATHII,0bNELEN
WEXACHLURIDE~=BMC) . B.POPULATIUN AT RISK PLACED UNDER CONTINUWS SURVEILLANCE OF maLARA €A o CoMALAKRIA LASES
TAEATEU. Do ASSISTANCE PROVIDED TO UKBAN MALAKIA CONTROL cFFORTS. E.MALARIA RESEARCH CUNOUCTED ANO Trt GEMLRAL PUSLIC
EDUCATLD MITH REGARD TO THE CAUSES U1 MALARIA AND McTHOS Ur COSTAOL.
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ABSTRACT:
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OOCUScNT TITLeS
AUTHDIXR(S)?

COnTIRACT:
PRUJSECTIS)S

ABSTRACT:

EVALUATES MALARIA CONTHOL PROLRAM IN PAAISTAN Fux PERIUL 2777 TO 2/778. PADGRARN IS AN INUENSIVE,
MATION-WIVE ATTEMPT TU REUUCE MALAKIA UNJERTAKEN 3Y LOVI OF PARISTAN (LUP) WIlr Vi€ roklP UF ALID anbL
THE WORLO HEALTH ORGANIZATIUNG. PREScwT YSARLY CVALUATICY wAS CAXRIED OUT 1IN ACCORDANCe «1TH T PP
WITH AESPELT YO VIMING, 3CUPE, STuuY DESAGN AND METruUDGLIGY. THt SAL4ARY JATA FOR Tié tvwALUATIUN
wWAS COLLECTEU AT Tk FIELD AnD NATIUNAL LEVELS BY AN UJTSIIc TeAR OF cRPcRTS FROM THe ASOVE
ORGANLZATIONS AND THE FINDINGS WerE PRESENTED UFFICIALLY 10 Tre GOP FUR Teic NMECESSAXY ACTIuN. Tnk
TEAM MEMUrERS REMAINED IN PARISTAN TU REVIEW THEIA FINUIWGS WITH GOP OFFICTIALS RESPONSIBLE Fum
IMPLENENTING THE RECOMMENDATIONWS,

In SPITE OF A NUMBER UF SExIOUS PRUDLEMS SUCH AS INSECTICIOE TOAICITY In 1976 LEADING VO THE uEaTn
OF SEVERAL MALARIA WORKERSy Trc LATE ARRIVAL OF COMAJOITICcS AND A LACK OF TRAINED PEXOUMMEL LN
TECHNICAL AND ADMINISTRATIVE POSITIUNS IN Trde PROGHAM, TdE MALARIA PROGRAN KAS MADE PROGRESS IN
KEDUCING THE IMCIDENCE OF MALARIA. IT IS STILL MUT CEATAIN WreETHER OR NOT Trc PROJECTED GOAL OF 500
CASES PLR 1 MILLIUN POPULATION WILL SE WEACHED By Trc END OF THE PROJECT. CASES ARE LOING Dunn,
rOWEVER ¢ AND THE CEFFECTIVENESS OF TnE PROVINCIAL K2LARIA OFFICIALS TU DEAL w'in FUTURLE QUTIBREARS LR
OTHER PROBLEMS HMAS GRcATLY IMPROUVED.

THE FOLLOWING ACTION DECISIONS WERE REACHED: Lo MALAXIA TRAINING FOR HEALTH AECTUR cMPLOYEES
PRESENTLY ASSIGNED YO MALARIA UUTIES AS A RESULT UF THE INTEGRATION AND RcTRAINING Or MALARLA
WORKERS NEEDS TO BE EXPANDED., 2. EPIOEMIULOGICAL ANL ENTIYOLOGICAL OATA COLLECYION A4D EVALUATIUN
NNED TO BE IMPROVED. 3¢ SAFETY MEASUKES FUR USE OF INSECVICEDES MuSl BE CUNTINUED ANMD INPRUVCD. &,
RESCARCH ON AALARIA-RELATED PROBLEMS SHOULD B¢ INCREASED AND STRENGTHENED. 5. CLOSE CudRDINaliuve
SO0 Bt ODEVELOPED IETWMEEN THE OIRcCTORATE OF maL ARIA, PROVINCIAL MALARIA, ANU scALTes OFFILIALY,
COORDINATION 1S ALSU MEQUIRED WiITn URGAN UFFICIALS wrERE URSAN RMALARIA PRUGRARS Adc PLAN%CU.
MUNDALE RUPEES GRANT #ROPOSAL wiLL Bk PREFARED FLR RESEARCH.

PROJELY EVALUATION SUMMARY PUSLICATIUN DATES 0272077y
RALAR LA CONTHOL CALL NUMBLKS
MARTINGY ORGARIZATIO: JUSAJUZranlSTAN
STEFFEN.A L
OTnen JU3 USAIG/ ISLARAraO: 39L=9v=3
391624060 PUSLICAT ION NOS

EVALUATES IMPLEMENTATIUN UF A CUUNTRY-aldt MaLARJA CONMTRUL PROG 1IN vAKISTAN FRON 2770 10 27719, T
ERATERNAL REVIEW TEAM (ERT=TY) ,wWHICH UNUERTUUR TnIS cVAL,LONSIATED UF USALUIP ANy MOXLD Ttk
URGANIZATI(N REPRESENTATIVES.

OESPLITE PREVICUS EMT RECUMMcHDAIIUNS TU STR:NLTScM SUMVEILLAYCEPASSEIVE CASE DLNECTIONISLUODSLILES
TagEn EHOM Fcviet CASES AL miIn CLINICYS & HULIPITALY D REMAINES AT A Luw LeveL SO0 I awiAL L UngAn
AHEAS, FOR EXAMPLE oTriE AVG NUMBER Or SLIUCY #RUVEULID 37 (0 UNITS PEX Ya AN PUNJAI PRUVINCE relLi
SUCCESSIVELY~=22T 4 M9T30e003( %7021 %15)sk10%n) 0212110 a0 ~O(*Pud, ALTIVE LADE
LETECTIONISUAVEILLANCE 3Y MUMt VvISITORS) PRULVUCIU A AUJr<aTE PIELD UF MULDSLIV:S. JLSIRICT M En
OFFICERS € THEIR MALAKIA SUPcAINIchuenTS OFlich MISStd e SESNIFICAIME Ur THE Lwmdcast OF P
FALCIPARUR (A FARTICULANLY VINULENT mALARIA) OVeR Trx GAST Tttt YRS, ToMOUGHMDUT PAKBATAN, THE
SURVEILLANCE SYST uAS POORomEVIEW & ANALYSIS OF LUATA HAPHAZARD,AND CONTROL MEASURES UNSATISFACTORY.

. TnE ERT-T9 SUPPURTS THE CONTINTION UF THe RAJURITY UF PAKISTAN] MALARIA WURKRERS 1HAT VDT & BHC ARE

N0 LONGER cFrECTIVE IN THIS CUUNTRY. IN SIND PROVINLE ;WHICH DLPENOED SEAVILY UPON BMC,THE INCIDENCE
OF @ FALCIPARUM WAS NINE TINES THAT Or OTHER PRUVINCES IN 1978, ALSOsA MEAVY RASNY SEASOM L
+LOCDING IN 1978 PREVENTED A SECUND APPLICATION UF INSECTICIOES IN SIND € SALUCHISTAN. FLOOUING
LINITED COVERAGE IN 76 & °77 AS WELL.

SPUAYMEN WERE GENERALLY CAREFUL TO vROTECT ToEMMELVES FROM UNOUE EXPOSUME. HDWEVERMITit AEGARD TO
RORE SAFETYeA USAIO REPRESENTATIVE QEPORTED THAT EATING & CODKING UTENSILS WERE OFItR STILL ONn InE
SHELVES ANLC ThAT OPEN TRAYS OF FODDSTUFFS WERE LLFT OUT DURING SPRAYINGY, THME CRT CURMCLUSES TerA¥
V€ PAKISTAN PROGRAM IS SUCCEEODING DMLY bY VIATUR OF Tre STILL EFFECTIVE MALATMION, t£al cHPMAMI2EY
TraAl THERE SMUULD BE ND REDWCTIUN OF RALATHIUN MPRAYING wITHOUT A DETAILELD cPIDENIOLGICAL
EVALUATION. )
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OOCUMENT TYPES AUDIT REPOART PUBLICATIUN DATcs US/707/776

OOCUMENT TITLES MALAWIA ERADICATION PROGRAMS LALL NuMBcxd

SUTHOR(S): ORGANIZATLION: AIO/w

CONTRACT: JTrizrR 103 AUUVIT REPURT NUZ To=34d
PRUJECTIS ) 39101390C PUBL ICATION NO3

ABSTRALT: DETAILS MISTORY £ PRESLNT STATUS OF MALARLEA EKADICATION PROCRAMS IN VARIOUS COUNTRIES-—RELATING
THEIR LEVEL OF AFFLICTION £ REASONS FOR FAILURE UF cRADICATION PROGRAMS IN THOSE COUNTRIE> wMICH
HAVE HAD A RESURGEMNCE OF THE DISEASE. CITES DCESTAUCTIVE EFFECTS OF MALARIA JUN SOCIO-ECUROMIL LROWIM
€ SUGGESTS COUNTERMEASURES TO RESTORE EFFECTIVENESS OF PROGRAMS.

FICunenT TYPEsS SPECIAL cVALUATION REPORT PUBLICATION OATc: 08703/76
BOCUNENT TITLES CONSUMER DEMANU, MARKERTIMG, AND CUMMERCIAL CALL NUMGOERS PKO53.809615T06FT727
DISTRIBUTION OF CONTRACEPTIVES IN PAKISTAN
AUTYOR{S) S FORNOS ) WERNER ™ ORGANI ZATIUNS AMERICAN PUBLIC HEALTA ASSUCIATIUN
CONTRACT: OTneER 103
PROJECTIS): 391999999 PUBLICATION NOZ
A3 STRACT: THE MUST SIGNIFICANT SHUATCUMING UF THE PRUGRAM AT TH1S TIME IS THE LACK OF AM EFFECTIVE STRATEGY

AND ACTION PLAN GEARELD TU CREATING CONSUMER DLMAND . IF Trc PRAGRAM IS TOU SULCEEDe A COMMEACIAL
VEMAND CREATION, MARKETINLe AnD COMIRACCPTIYE UISTRIBUTION PROLRAM +UST BE DEVELUPED, TESTED, ANU
IMPLEMENTED WITH DELIBcRATE SrecDe JEMANU FUR BIaTh CUNTKOL SkRYICEY MAS STAOILIZED AV A VeRY Luw
LEVEL. COMTRACEPTIVE ACCEPTANLE MATES ARE THL SARE AS THeY wéRE IN J9048. ALL AVAILAALE WAREnNUUSC
SPACE ANO ALL DISTRIBUTION CHANNELS ARE rILLcl U LAPACITY, Mt OUTLETS AT FAE RETAIL LEVEL aARE
NEEDED TO ABSURB THIS SUPPLY. PRESENT MaRKETING EFFURTS IN SUPPURT OF THE IMUNOATION rkOGRAM arc
UCVOIO OF STRATEGY, IMPROPERLY UTILIZE THE MLDIA CHANNELS: CALA APPAUPKMIATE PUINT OF SALES
MATERIALS, AND D0 NOT STIMULATE CUNSUMER OEMAND, THERE IS PRcIENTLY UNDERWAY A nIGHLY EFFeCTive
STUDY OF COMMERCIAL DISTRIBUTION OF CONTRACEHTIVES THAOUGH Tk COMMEACIAL SECTOR, EMPLOYING duCH
FAMILIAR TACTICYS AS ATTITUOINAL ASScSSMENT, PACKAGING, ANU MAARETING TECANIVULS OESIGNEL TO GkT
SHUPKEEPERS TO BECOM: SALES AGENTS. FME EVALUATOR DISCUSSED CURRENT CONSUMEL ATTITFUDLS, Tre
COMMERCIAL DELIVERY SYSTEM, AND NEW PROUGAAM MANAGEMENT NECDS. HE MADE ELEVEN RECUMMENDATIUNS
INCLUVING THATS (1)A PUBLIC OPINIUN REScARCH PROJECT BE UNODE<TAKEN] (2)A COMMERCIALLY-RUN
CONTRACEPTIVE OISTAIBUTION ANU MARXETING >VIFEM 8E TESTED, MILIrFrIED AND IAPLEMENTEDS AND 13)Tnk
FAMILY PLANNING EFFUKRT 3t NATIUNALILZED.

DOCUMENT TYPEs INCOMING CASLE (NISSIUN TOU AlID; PUSLICATIUN DATES OR/726770

DOCLUMENT VITLES MALARIA CONTROL PROLKAM PULICY IMPLICATIONS CALL NUABERD

AUTHOR(S) S LEVINTOw,DAVID URGANIZATIONS AlD/v™

CONTRACT: UTHER 103

PROJECTIS)S 391013900 PUBLICATION NUZ

ABSTRACT: DISCUSSES ILLNESS IN SPRAVERS AS A MESULT OF LOMFOSITION and UTILIZATION UF PESTICIDE. SUGGESTIUNS

MADE REGARDING CORRECTIVE MAFETY MEASURES AND AID*S PDOSIBLE KOLE It MONITORING SPRAVING. RLLATES
ACTIUN ALREADY UNDERTAKEN UM THIS MATTENR.
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L FRUJECT EVALUAVIUN DUCUMENTATIWN .
® COUNTKRY/BUREAUI TECHNICAL ASSISTaANCE PAUJECTE 9300689 .
®  PROJECT TITLES UN-rURM WATEKR MGT/UTILIZATIUN IMiTlaL FYs o8 FINAL Fvs 80O

.........‘.....................0.............U.......................‘.......“'...‘.'......‘..‘

SPECIAL EVALUATION REPORT PUBLICATIUN DATE: 02701776
ASSESSMENT ANU FIeLD REVIEW COF MATER MANAGEMENT CALL NUMBEXS PR333.913115)3
RESEARCH BY COLURADD STATE UNIVERCITY

MALSE ¢ HUMAND URGANIZATIONG

PEHLAN, JInN

CATOK DUUGLA S

AlD/CSD-2162 UTHER JD3

30040100 931046900 PUBLICATINN NO3 PNAACUOa-AL

THE CSU WATER MANGEMENT KESEARCH PRUJECT CUNSISIS UF SEVERAL SUSBPROJECTS. THE PROJECT MAS HelLD
CUURSES AND EACH PIELE OFWORK HAS FOLUSED ON Tnt TAauST OF RESEARCH ON ON~-FARM WATER SUPPLY AND
USE. Tt CSU APPRUACH IS BASEL ON THE FULLUWIML CONCEPTS ON ON: SIDE THERE IS TECHNICAL ANO
SOCIO-ECONOMIC REMEARCH ON INFrOXMATIUN NEEOS UF rAKMEKS AND POLICY-MAREKS. ON T OTMER S JUE, THEME
AME THE CATEMOLRS ¥r) CARRY THE MESMAGE TO FakMcnS. In IHe MIDOLE IS A "PACKALE®™ OF aNOWLEUGE AND
ACTIVITY, FARMERS ) RESEAKCHERS AND tXTENUERS ALL CONTRISUTE Ti) AND URAW UPON THIS PALKAGE. It TEAm
FUIND THE MIDULE GROUND BETWEEN KRESEARCH AND Tht FARMERS. ITS vAPERIMENTS wERE CONDUCTED IN AN
ACCEPTABLE AMD INNOVATIVE MANNER WHACH LUCATEL AND PUINTED OUT THE NATUKE OF TECHNICALy SUCIAL, AND
LCONUMIC CONSTRAINTS. CSU EFFORTS HAVE BEEN OF nIGh UKDER AND OF GREAT DEMONSTRATIONAL VALUE. THE
PROJECT naS DEVELOrED FIELD AND SURVEY METHUDS AND TtLMnIQUES weICH CAN BE TESTED FO
REPLICABILITY, THE ctVALUATORS RECUMMENDED THAT [EN CUMPONENTS UF THE £SU PROGRAM 8t CUNTINUED. THLY
ALSU RECUMMENDED TriaT: (1 )TECHNICAL ASSISTAMCE TO FACILITATc FORMATION OF FARMER ASSULIATIONS AND
12)INPUTS OF FERTILIZER AND CREUVIT BE PROVIOED. IN ADDITIUN, THcY POINTED OUT THAT THE GUVEHRMMENT
UF PARISTAN NELDS AN ORGANIZATIUN WiTH THAINING AND WATER MANAGEMENT KNUWLEOGE LR THE LOAN EFFOX]
MAY FAlL.

SPECIAL EVALUATION HzPURT PUGSLICAT JuN DATES 03700770
FRIELD REVIEW AND ASStSSMENT UF MATER MANAGEMENY CALL NUNdcH: LAT333,913V898
KESEARCH BY UTAM STATE UNIVERSITY
SMERDUN yERNES T URGANIZATIUNS
HAISE s HONARD
CATON,DOUGLAS
UTHER 103
¥310+8900 3910~0100 2UBLICATIUN NUS

WORK UNDER THE PRESEMT CONTRACT SHOULD Bt CUNTIMICU Ad PROGRARMED. SUBSEQUENT TO THE CuMPLETION OF
THE PROJECTy MAJUR EFFORT SHUULD BE PLANNED DEALING o)TH PROGKAMS TO ASSIST SMALL FAKMERS 1IN
ON—FARM WATEX MANAGEMENT IN CENTRAL AND SOUTH AMtRICA. IN ADDITION, THE SOCIO-PULITICAL STUDIES
UNDERWAY SHOULD BE CONTINUEU, BUT RESTRUCTURED ALUNL SUCIO-LCONOMIC AND IMPACT ASSESSMEMT LINES. 1V
APPEANS THAT WwORK O EVAPOTRANSPIRATION SHOULD NUT NAVE SUCH HIGH PRIORITY IN THE FUTURE. EAKLY
SORK HAD A LAKGER COMPONENT IN FIELD DEMONSTRATIUN UF IKRIGATION METIIUDS AND PRACTICES. HUWEVER,
Tht PROJECT mAS DRIFTED rROM THE GOAL OF IMPROVING UN-FAKM WATER MANAGEMcNT, MORE EMPHASLS UN
ADAFTIVE RESEARCH AND DEVELUPMENT AND “HOW TU™ UcMUNSTKATIONS StEMS TO oE DESLIRLO. EACH INODIVIDUAL
PROJET SHOULD KELATE TO OTHERS TO ENSURE A FOCUS UF ALL CUMPUNENT PROJECTS UN THE OBJECTIVE OF
INMEDIATELY INPHOVING FOOU PROOUCTIUN THAOUGH BLTTER UN-FANM WATER MANAGEMENT. -RECOMMENDATIUNS
INCLUDES (L)OTHEMGTHEM IMTERNAL COMMUNICATION TU REDUCK COnrUSIUN AND PROBLEMS FOR THE CUnNTRACTORS}
(Z)STRENGTHEN AID®S AGILITY TO BETTER RELATE PRUJECT SUBSTANCE 10 PROJECT PURPOSE ANV O8JECTIVES}
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. PROJECT EVALUATION DOCUMENTATION .
® COUNTRY/BUREAU:Z PAKISTAN PROJECTE 3910401 L
¢  PROJSECT TITLE: WATER MANAGEMENT INITIAL FYS T FINAL FYS T8 -

‘........‘.........'Q‘.................‘.‘.0...0.0.....O...........0.....‘...‘...............‘..

DOCUMENT TYPES PROGRESS REPORT/INTERIN REPORT PUBLICATION DATE:
DOCUMENT TITLE: PRECISION LAND LEVELING PROJ-CT, INTERIN CALL NUMHER:
EVALUATIUN REPORT~3IND PROVINCE
AVTHURES) DEMSTER o THOMAS 401, URGANIZATION: USDA SUIL CONSERVATIUN SERVECE (PASA)
CONTRACT: OTHER ID:
PRUJECTIS) 391040190 PUBLICATION Nu:
ABSTRACT: PROBLEMS WERE ENMCOUNTERED CUNUERNING COLLECTION OF WATER MEASUNEMENT OATA IN THE OcMONSTRAT ION

AREASs DEMONSTRATION PROGHAM WAS OISAPPUINTING SINCE WATER SAVINGS IS AN IKPURTANT ELLMcMT OF THE
PROJECT MEASURZS. EXTENUED WURK IS NEEDED VO FURTHER SUPPURT WATER SAVINGS ASPECT OF PMEC ISICN LaND
LEVELING PRDGRAN,

DOCUMENT TYPE: SPECIAL EVALUATION REPORT PUSBLICATION DATE: 024/0%/7e
DOCUMENT TITLES ASSESSMENT AND FLEW RevVitW OF WATER MANAGEMENT CALL NUMBER: PX333.913153
RESEARCH BY COLORADO STATE UNIVEARSITY
- AUTHORIS) 8 MALSE ,HOWARD ORGANIZATIONS
PEMLAN, JUMN
CATUN,DOUGLAS
CONTRACTSE AIR/CSD~2162 OTHER 103
PROJECT I )2 391040100 9310+489C0 PUSLICATION NO: PNAACOOM-AS
ABYTRACT: THE CSU WATER MANGEMENT RESEARCH PRUJECT CONSISTS OF SEVERAL SUAPKOJLCTS. Tt PROJECT HAS HELD

COURLES ANO EACH PIECE OFMOAR HAS FUCUSED UN THE TAHGET OF RESEARCH DN ON-FARM WATER SUPPLY AND
USE. THE CSU APPROACH [S BASED UN THE FULLOWING CONCEPT: ON UM SIDE THERE IS TECHMICAL AND
SOCIO--ECONOMLIC RESEANCH OM INFORMATION NMEEDS OF FARNERS AND PULICY-MARERS. UN THE OTHER S IDE, THERE
ARE THE EXTENDERS w0 CARRY THE MENSAGE TO FARMERS . IN THE MIOOLE IS A *PACKAGE™ UF KNONLEDGE AND
ATIVITY. FARMERS, RESEARCHERS AND EXTENOERS ALL CONTRISUTE TO AND DRAM UPOM THIS PACKAGE. THt TEAM
FOUND THE MIDDLE whOUND SETWEEN RESEARCH AND THE FARMERS. ITS EAPERIMENTS MERE (ONDUCTCD 1IN AN
ACCEPTALLE AND INNOVATIVE MANNER WHIC™ LOCATED AND POINTED OUT THE MATUME OF TECHNICAL, SUC 1AL, anD
ECONOMIC CONSTRAINTS. CSU LFFORTS MAVE BEEN OF HIGH UKDER AND OF GREAT UEMUNSTRATIONAL VALUE. TrE
PROJECT rAS DEVELOPED FIELD ANU SURVEY METHOUS AND TECHNIJUES WHICH CAN 2c TESTED FOn
MEPLICABILITY, TnE EVALUATURS RECOMMENDED THAT TeN CUMPUNENTS ur TrE (SU PRUGRAN uE CONTINUEY, TreY
ALSO RECOMMENOED TnAT3 (1 )T=CHNICAL ASSISTANCE TO FACILITATE rORMATIUN OF FAxMei ASSOCIATIONS ANy
(21 INMUTS UF FERTILILER AND CREULIT BE PROV IOED. IN ADOIVION, THEY PUINTED OUT THAT THe LUVEWNMENT
OF PAXISTAN NEEOS AN URGANIZATIUN WITH TRAINING AND WATER MANALEMENT KMOWLEUGE Ul THE LUAN LFFORT

MAY FAlL.

DOCUMENT TYPE: SPECIAL EVALUATION REPORT PUSLICATION DATE: 03/0V/76
DOCUMENT TITLET FIELO REVIEW AND ASSESSMENT OF WATER MANAGEMENT CALL NUMBEHS LAT333.913u898
RESEARCH BY UTAH STATE UNIVERSITY ’

AUTHOR(S) 2 SMERDOM ERNES T URGANIZATIUNS
HAISE ,HOMARD
CATON,DOUGLAS

CONTRACT: OTHER 1D3

PRUJECT(S)¢e ¥310+69G0 391040100 PUBLICATION NO2
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ABSTRALT:

WORK UNDER THE PRESENT LUNTRACT SHUULD BE CONTINUED AS PHROSRAMMEU. SUBSEQUENY TO THE COMPLEVION OF
THE PROJECTy MAJUR EFFORT SHUULD 8E PLANNEU OEALING WITH PRUGRAMS TU ASSIST SMALL FadMENS IN
UN-FARM WATER MANAGEMENT IN CENIRAL ANU SOUTH AMERICA. IN AUDUITION, THE SUCIO-POLITICAL STUULES
UNDERWAY SHOULD BE CONTINUED, BUY RESTRUCTURED ALDMs SOCIO-ECONUMIC AND IMPACT ASSESSMcNT LINES. IV
APPEARS THAT WORX UN EVAPOTRANSPIRATION SHUULD NOT nAVE SUCH HIGH PRIOCRLITY IN Th: FUTURE. EAMLY
WOKK HAO A LARGER COMPUNENT IN FIELD DEMUONSTRATION UF IRRIGATIUN METHODS AND PRACTICES. MOWLVER,
THE PROJECY HMAS DRIFTED FRUM THE GUAL UF IMPHRUVING ON-FALM WATER MAMAGEMcNT. MURE EMPHASIS ON
AUAPYIVE RESEARCH AND OEVELOPMENT AND "HUw TO™ ULMONSTRAVIONS StEMS TO 9 DESIRED. EATH INULVIOUAL
PROJEY SHUULD RELATE TU OTHERS TO ENSUKRE A rUCUS UF ALL CUOMPONENT PROJECTS ON THE OBJECTIVE UF
IMMEDIATELY IMPROVING FUOU PRODUCTIUN THROULHM BcTTER ON-FANM MATER MAMAGEMENT. RECOMMENOATIUNS
INCLUDE: (1)STRENGTHEN INVERNAL COMMUNICAT 10N TU REVUCE CUMFUSION aND Pu0BLEMS FOR Tt CONTRACEIORS;
(2)STRENGTMEN AJD®S ABILITY TO BETTVER RELAT: PRURCT SUBSTANCE TUu PROJECT PUAPUSE AND L3JECTLIVESE
AND {(3)DEFINE "RESEARCH®™ SO AT nAS THE SAmE MeaniNG FOX ALL PaARTEcS INVELVED BN Tuk PRIJECT.

........‘...........‘...........‘.......Qv.....‘..................................O.......'O....

L4 PRUJECT EVALUATION DUCUMENTATIUN L
® COUNTRY/BUREAUS PAKISTAN PROJECTS 3910413 L4
S PROJCT TITLES ON-FARM WATER MAMAGEMENY 11 INITIAL FY3 Te FlnaL FYI 80 .

.......0.‘.......................'..................0.............O.............................

DOCURENT TYPF3  FROJECT EVALUATION SUMMARY PuUBLICATIUN DATES 03/31/780

OOCURENT TITLES UN=-FARM WATEKR MANAGEMENT CALL NUMSERS

ADTUR(S)E URLANIZATRUNS USAID/7PAR] $TAN
CONTnal Ts UTHer 103 USALIO/PAKISTANS 2
PRUJECT{S ) 391041300 PUBLICATIUN NOS

ABSTIRACT: EVALUATES PRUJECT 1O IMPROVE ON-rARN WATSH MANMAGEMENT (UFWM) IN PAKISTAN DURING THE PERIUD

5/78=-9/79, EVALUATIUN TEAM INTEKVILNED PARTICIPATING FARMERS AS WeilL AS GOP, AlUy AND OFwn
PERSOMNEL. IN PREPAXATION FUR TnIS EVALUATIUN, TrE MISSION CONUUCTED IN-DEPTH STUOLES DN 2 R2 908
PROJECT. CONPONENT S—wA TEXKCUURSE IMPROVEMENTS AND PRECESION LAND LEVELING.

SLON PROJECT START-UP aANU PERSISTENT IMPLEMENTATION PROSLEMS KESULTED IN POSTPUNEMENT OF TH': SECUND
INSTALLMENT (815 MIL) OF Tnt 822 MILLION PROJECT LOAN. ALSO, APPLICATION OF SECTION 069 DF ¥t uS
ASSISTVANCE ACT (NUCLEAR NUN-#ROLIFERATIUN) PROMIGITED THE 4ISSION FRON USLIGATING ADUIVIOLAL FUNDS
FOR 2 WEDESIGMED UFWM PHOJECT. nOWEYER,y THE GOP AND ALSSIUM AGREED {6/79) TO tXTEND Tc TERMINAL
DATE 8Y 1 YR. IT waS DECIDtD THAT THE SOIL CONSEAVATIUN SERVICE (SCS) ADVISORS SHOULD FOCUS TmtiIR
FUTURE EFFORTS ON COMPLETING FIcLD TetAM MANUALS AND TRAINING. UNFORTUNATELY, THE PROJELT WAS
FURTHER O1SRUPTLD WITH THE BURMING OF THE US EMBASSY AND SUBSEQUENT EVACUATION OF LS EMPLOYEES. IN
3/80¢ 2 SCS ADVISORS RETUKNED. :

DESIGN AND IMPLEMENTATION PROSLEMS MAVE CONTINUCD. PROJECT COSTS ARL MIGH AND THE PRECISION LAND
LEVELING (PLL) COMPOMENT nAS muT brtN WELL RECEIVED B¢ ranKERS. INCLUSION OF VERY SMALL FARMERY AN
THIS PROJECY wAS DIFFICULT StLAUSE OF THEIK INABILITY TO OBVAIN CHEVIT AND BECAUSE TRACTUNS WeRE
NOT PROVIDED, EVALUATION COMMITTEE RECOMMENDED THAT THE PROJECT BENEFICIARIES BE CHANGED TO "KURAL
POOR® WHICH WOULD INCLUDE VILLAGE ARTISANS, LABOUNERS, HAULERS, AND OTHERS. HOMEVER, THE MISSIUN
BELIEVES THAT THE CHANGE WOULD BE INCONSISTENT WIThH THE PHOJECT GOAL OF INCREAS ING AGRICULTURAL
PAUDUCT ION AND 1MPROVING INCOmEtS OF LOW-INCOME FARMERS. PROJECT EXPcRIENCE DEMONSTRATEO THE MEED
FOR WELL=THOUGHT OUT AND CAREFULLY ARTICULATEU PLANS IN SELECTING TAKGET GROUPS AND ASSIGNING
KeSPUNSIBILITIES TD VHE VAMIuUS GOP UNITS INVOLVED IN UFWM ACTIVITIES. OVERALL, THE AUTHOKS
CONSIGER THE PROJECT TO B A SULCESSe A VIABLE UFWA UKGANIZATION--WITH TXAINING SCHOOLS AND MULH
SOUGHT AFTER FIeLD SERVICES-~HAS BEEN ULVELUPED. PES FACESHEET LISTS THE ABOVE,y PLUS SOME
ADDITIONAL RECOMMENDAT JONS .
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PRUJELY DESIGN INFORMATIUN .
® COUNIRY/BILREAUL PAKISTAN PROJECT: 3910413 SUB-PROJECTS 00 o
® PROJECT TITLES ON-FARN WATER MANAGENENT INITIAL FYS 76 FINAL FY3 30 =

............................0................“".....l...‘.......l.......‘......‘...!..........

LUSSES UF WATER IN FARMEK~UPEAATED SECTIUN OF WATCR
DELIVERY SYSTEMy UNEVEN AND IMEFFICIENT APPLICATION
OF WATER ON FIELOSy AND FAMMER CULTURAL PRACTICES NOT
GEARED TO WATER ECONOMY ARE MAJOR CAUMES UF LOW FARN
outTeuT.

STRAVEGYT LONG TERM, CAPITAL INTENSIVE APPRUALH UEVELOPS mM
INSTITUTION IN PUBLIC SECTOR,

LOAN TO PAKISTAN ESTABLISHES 3-YR PILOT PROGRAM TO OEvcl OF CAPABILIEY TO PLAM, DELIVER ON-rAKM wATER MGMT SERVICES.
ACTIVITIES ARE COUNDUCTED IN ALL PRUOVINCES YO IMPRuUVE 1500 WATERCOURSES, LEVEL 425,000 Ay AND PROVIVE OEMUNSTRATIONS OF
IRPROVED CROP C MGRT TECMMIQUES. FARMERS MUST FORM wATER USER URGS Tu APPLY/QUALIFY. [IMN €aCHM PROYVINCEy WATER KULMT
TEAMS OF 10 TECHNICIANS SELECT SITES AFTER EVALUATION Ur APPLICATIONS AND AREA. EACH TEAM REMABILLITATLES CLuSTew OF S
WATERCOURSE COMMAMDS/YR axU SETS UP 1=3 OcMU PLOTS IN tACH COMMAND. RINISTRY OF FOOD & AGR AS3UARES OvViRaLL

COORDINATION, WMMILE PROVINCIAL AGR UEPARTMENTS SUPEAVISE AUTIVIVIES. ANMUAL EVALUATION ALLUWS NOOIFICATION OF PRUJECT.
TEAMS TRAINED IN COUNTRY.

INCREASED AGR PROOUCTION AND INPROVEOD INCOME FUR LOW FURPOSES
INCOME FARNERS IN PAKISTAM, SUB-GOALI ON-FARM WATER

MANAGEMENT COMCEPT IS FULLY APPRECIATED AND TAXEN

ACCOUNT DF B8Y GOVERNMENT OF PAKISTAN IN AGA PLANNING

ARD PROJECT IS REPLICATEU.

FUBLIC AMD PRIVATE SECTUR CAPABILITY 1S ESTABLISHED
TO PLAN AMD DELIVER UN-FARM WATER MANAGLEMENT SERVICES
O FARMERS AT ECONONIC COSTS.

L.PERSGNNEL TRAINED. 2.TEANS OPERATING IN TrE FIELD. 3.CREDIT MECHANISAS ESTASLISHED FOR FARMERS. 4o LONTRALTURS
IDENTIFIED. S.PUBLICITY PROGRANY BEING EXLCUTED. &.DAVA FLEDBACK SYSTEM.
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. PRUSECT UESIGN INFORMATION .
®  COUNTRY/BUREAUS PAKISTAN PROJECTS 3910296 SUB-PROJECTE: 02 o
® PROJECY TITLE: AGRICULTURAL RESEARCH INITIAL FY: @9 FINAL FY1 82 =
........“........““....l............“‘.‘.........................0.......“......‘..........

PROBLEMS  LITTLE KESEARCH CONDUCTED IN PAKISTAN TO CONTINUE STRATEGY: TECHNICAL AND FINANCIAL ASSISTANCE TO  -VELOPAcSI oF
ADAPTATION OF MEW VARIETIES ANO VECHNULOGY OR TG A CONPLEX OF PRIURITY~ORLENTED RESEAK( CUOKDImATED
OEVELOP NEw CRUPS, INOIGENUUS SCIENTIFIC CAPASILITY VIROUGH AGRIC RESEARCH COUNCiL (AKC) .0 Pxisview [AL
UNABLE TO ASSURE THAT REWUIRED RESEARCH CaN BE RESEARCH COORDINATION BUARDS AND CARK D OuT 6V weMT
EFFECTIVELY APPLIED. PARISTAN AGRIC UNIV (WPAU) ANDOTHEK ¢ _LEGES ahy

RESEARCH STATIONS. =Pau ASSISTED IN € ELUPING
SUITAGLE RESEARCH AND ACADEMIC STANUA 3.

SUMMARYS  ESTABLISHMENT OF AN ADMINISTRATIVE URGANIZATION Tu SEV NATIONAL AND POV INCIAL RESEARLM PRIURITIES AMD Ti LLUCATE
RESOURLES TO WEET THEM. CONTINUED AND FURTHER DEVCLOPMENT OF RESEARCHM PROGRAMS FOR WHEAT, RICE, CUKN, MIv: [, 1] TRYS TN
AND PULSES. COCRDINATED RESEARCH DtVELOPED AT WPAU USIMG GRAIN LEGUME CROPS AS A MUDEL. VAKIEFAL IMPRUVEALMTS AND
AGHONOMIC RECOMMENDATIONS FOR INCREASED PEANUT #KODUCTION. OEVELOPACNT OF PROCESSING AND MARKETING PROLKAM FOR tulSic
OILS. IMPAUYVED UTILIZATION AND MANAGEMENT UF WATEK ON TnE FARM oY STUDIES AND ANALYSES OF PReSENT SYSTEMS AND
COMPARATIVE AMALYSES OF NEW PRACVICES AND MEVHODS .

GOALS INCRESED PRODUCTION OF FUOD GRAINS AND EXFURT CROPS PURPUSE: GOVT UF WEST PAKISTAN MAS RESEARCH FUUNUAT LUN
IN WEST PAKISTAN. I NECESSARY TO SUSTAIN AND DIYERS IEY AGKICULTURAL

PRODUCTION. 1

QUTPUTST AOMINISTRATIVE ORLANIZATION FOR CONDUCTING RESEARCH; RESEARCH PRUGRAM FUX GAINS, OIL3EEDS, PULSESE PRULRAM TU ENChca3iE

PRODUCTIONs PROCESSING AND MARKETING OF PEANUTS AND EDISLE OILS; PROGRAM TU IMPROVE WATER MANAGEMENT. |
“...O.‘“..........“‘..“..“G...‘.‘..‘.....“.“..........“..0..“.“............0.....“...
. PROJECT UESIGN INEOCAMATION ]
® COUNTRY/BUREAUS PAXISTAN PROJECT: 3910401 SUB-PROJECT: 0 =
® PROJECT TITLE:z PRECISION LAMD LEVELING INITIAL FY: Ta FINAL FY: 7 -
.‘..‘...“.........‘“..“..“..“‘.0.‘.‘.....“.”.........t..‘----‘-- SS0SSPSS OISO IS

PRUSLENS ON-FARM WATER MANAGEMENT PRACTICES ARE INEFFICIZNT STRATEGY: PROVIDE SINPLE PRECISION LAND LEVELING TOULS AmD
WHEN EVALUATED B8Y SOCIAL AND COST BENEFITS. TRAINED MANPOWER. DEVELUP AN INSTITUTIUMAL 5TRWTumE
TRADTT IONAL IMPLEMENTS TO MOVE SOIL AND SMOOTH LAND TO PROVIDE AOVISURY AND SUPPORT SERYVICES.

GRADE ARE INEFFICIENT.
SUMMARY: INVRODUCTION OF EXTENDED APPLICATION UF PRECISION LAND LEVELING AND RELATED AGRONOMIC XNOWLEDGE ON INUIVIDUAL FAxms
WITHIN IRD LUEAS INCLUDIAG FORMAL AND ON-THE-JUB TPAIMING 3Y U S TELHNICTIANS FOR PROVINCIAL GOVERMMENT aGRACULTURAL
ENGINEERS AND PRIVATE E!TREPRENEURS. GRADUAL PARTICIPATION OF PRIVATE ENTERPRISE WITH PARLSTAN GOVERNMENT IN TnE
ESTABLISHMENT OF SMALL YOOLS OF SIMPL: PRECISION LANU LEVEL ING EQUIPMENT WITHIN IRD AREAS. DEVELOPMENT UF A GUVERNMEN]
COST~SHARING PROGRAM TO ENCOURAGE AND BENEFIT SMALL FARMEAS WHD WANT TO USE EQUIPMENT. LIXD) INTEGRATED RUKAL
DEVELOPMENT,
GOoAL: ACCELERATION OF PRODUCTIVITY IN IRRIGATEL AREAS.I PURPOSES  IMPROVED ON-FARM WATER USE THHOULH PRECISIUN Law3
LEVELING WHICS IS TECANICALLY SUITED TU LOCAL Lawd
CONDITIONS, ECONOMICALLY VIASLE, INCOMi UISTRISLIIVE,
AND ORGANIZATIONALLY APPLICASLE.]

VIPUTSSE

ONGOING EXPERIMEMTATION wWITH AND AUDPTION OF PRECISION LAND LEVELING TECHNIQUES SUITED TO 1RU I INTEGRATED nURAL
DEVELOPMENT) AREAS} U S -THAINEU PHOVINCIAL AGLRICULTURAL VECHNICIANS aNO SPECIALISTSI AN INSTITUTIUNAL FRAMEWUKR s wil=
THE GRADUAL PARTICIPATION UF PRIVATE ENTERPRISEs TO PRUV IDE SERVICES, MAINTAIN RESEAKCH DATA AND CASE STUDLIES UN SOCIaw
AND COST BENEFITS, AND AUMINASTER 57STEMS OF CUST SMAKING AMD DATA ANALYSIS.]
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. PROJECY OESIGMN INFORMATION .

¢ COUNTRY/BUREAUZ PAKISTAN PROJECTE 391usl3 SUB-PROJECTE 00 »

® PRUJSECT TITLES DRY LAND AGRI OEVELOPMENT INITIAL FY: 0 FINAL FY3 79 e

GUSRIINIUNL 000000400002 CIVS0L 0000000000 IIENT0I0IE0ESES00000SESL0S0004000C 000000000
PAKISTAN®S ECONOMY IS AGRICULTURE SASED ANO 1ITS STRATEGY: BY PROVIDING NEEULEO FINANCING THIS PROJELT IMSURES
POPULATION LARGELY RURAL WETH SMALL FARAMS THAT ARE THAT Tnt LOW INCOME FAAMER WILL HAVE ACCESS Tu
POORLY CAPITALIZED. MOST OF THe CROP AND PRODUCTION ADEQUATE CREDLT, SUPPLEES Or PRUDUCTLON INPUTS AND
COMES FxOM ITS 33 MILLION ACRES OF IRRILATED LAND SSRVICES AND TO CASH MAMKETS FUR INCREASED GUTAIT
WHERE FARMERS HAVE BEGUN TO APPLY MUDERNIZING INPUTS GENERATEOD.

AND PRACTICES WHILE THE RAINFED AREAS ARE MUCH LESS
ADVANCEDy YIELDS ARE MUCH LOWER, TILLED ACREAGLE PER
FAMILY SMALLERy AND CONSEWULNTLY FAMM INCOMES LOWeKe

THE GOVERNMENT OF PAKISTAN AND ALD AGREEO TO CARRY OUT A MAJOR PROGRAM TO INCREASE AGRICULTURAL PRUUUCTION ANU INCOMc)
ON SMLLL FARRS WHICH PREDDMINATE IN THE HIGHER RAINFEGC UNIRRIGATEO AKEAS OF PALISTAN, BY ESTASL ISHING THc NECESSARY
CONDITIONS FOR WIDESPREAD PROOUCTION AND INCOME-INCREASINuL PRACTICES. THESE INCLULET IDENTIFICATIUN OF FACTUKS THAT
MOTIVATE FARMERS TO ADOPT IMPROVED AGRICULTURAL PRACTICES, IMPROVEMENTS NEEDED IN MARRETING, ANO PRODULCTZUN-INULREASING
INPUTS; PROVISION OF ADEQUATEs AVAILABLE FUNDING3 ANDs IDENTIHICATION TESTING AND DtMONSTRATION UF PRODUCTIUN ANy
INCOME ~INCREASING CROPS AND PRACTICES.

1. IMCREASE PRODUCTION OF PRINCIPAL FUOD CUMMUDITIES. PURPOSEs ESTABLISIH A StT OF CONUITIUNS SUFFILIENT TU BriNu
2. INCREASE INCOMES CF THESE LOW 1MCOME BARANI FARM ASQUT WIDESPREAD ADUPTION OF PROOUCTION ANV INLUME
FamILIES. IMCREASING PRACTICES ON SMALL BAKAM] FARNMS,

1.5TUDLES OF SOCIUECONOMIC AND MDTIVATIONAL CHARACTERISTICS OF SMALL SARANI FARMERS COMPLeTED. ADOPTION CRITerla
ESTABL ISHED. 2.TESTED AND PROVEN PRODLCTIVEITY-INCREASING VARIETIES AND PRACTVICES ARE SCRECNED FOPR SUITASILLTY,
3.ADAPTIVE ANU VERIFICATION TRIALS WILL BE COMDUCTED. 4.NIDESPREAD DEMONSTRATIONS OF ACCEPTABLE PRUDULTIVITY~-INCR:ASING

VARIETIES PRODUCED. 5.TAAINED EXTENSION PERSONNEL. S¢AVAILABLE CREDiT. F.COURDINAFION AND LIMKAGLE BETWELH KESRLH any
OUTREACH AGENCIES.

SLO0000000 0000080000 55335550 080800000000 08888055030030000550000000880008000003000808000880888000888

. PROJECY OESIGN INFORRATION -

® COUNTRY/BUREAUS PAXISTAN PROJECTE 3910406 SUB-PROJECT: 00

& PROJECT TITLE: RURAL CLEAN WATER INITIAL FY: FINAL FVS L4

CSTI V0050000000 0000800003030000 085S SL0S000PPS0SC00000000000500000800800000300008808000088008S
AT PRESENTy OMLY 14% OF PAKISTAN®S RURAL POPULATION STRATEGY: FOUR-VEAR PROJECT CONSISTS OF A LUAN AND A GKANT
1S BEING SERVED BY GOP EFFORTS TO PROVIDE ADEQUAIE PROVIUVDENG VECKNICAL ADVISOAY SSSISTANLE ¢MATEN SUPPLY
SUPPLIES OF CLEAN WATER, THt PREPONDLARANCE OF THlIS AND DRAINAGE EQUIPMENT AND CONSTRULTIUN SERVICES.AMU
ASSISTAMCE IS FOCUSSED ON COMMUNITIES wITH IN-COUNTRY TRAINING TO UPGRADE RURAL WATER SUuPPLIE>.
POPULATIONS OF 10,000 TO 25,000. SMALLER RURAL MUST CCOUNTRY PRUVIDES OVEXALL PRUSECT ADMINISTRATION
COMMUNITIESy CONMSEQUENTLY, ARE LEFT Tu FACE A VARIETY AND LUNG~TERM MAINTENANCE.

OF WATER SUPPLY PROULEMS, INCLUDING INADEJUATE SUPPLY
AND DISPOSAL SYSTEMS, INADEQUATE SYSTEM MAINTENANCE,
AND IMPURE WATER ., WATER-BURNE AND HYGLIENE—RELATED
DISEASES ARt ACCORDINGLY WIDE SPREAVL.

LOAN AND GRANT PROVIDED TQO THE GOVERNMENT OF PAKISTAN TO IMPRUVE TAE WATER SUPPLY SYSTEMS OF RURAL COMMUNITIES
(PRIMAKILY COMMUNETIES WITH POPULATIONS OF 1000-5000) IN THE PROVINCES OF PUNJAB, SINU, BALULHISTAN, AND THE NUATHREST
FRONTIER.

LOAN FUNDS WILL BE DISBURSEC IN THREE SEQUENRTIAL TRANCHES SPANVING A PERIOD OF 9 YEARS. ACTIVITIES TO ut IMPLEMENTED
UNDER THE FIRST TRANCHE INCLUDE: {1)CONSTRUCH IOM OF APPROXIMATELY 200 VILLAGE PIPED WATER SuPPLY AND WASTE4AYER
DRAINAGE SYSTEMSE (2)THE INSTALLATION OF 28,000 HAND PUMPSE (3)THE EXECUTIONR OF «~00 SINPLE WATER SUPPLY LMrPROVEmENT
SCHEMESy INCLUDING KAREL IMPROVEMENT, PROTECTION OF OPEN WELLSy AND THE PKROVISION Or SMALL STORAGE TANKS WITh FILTERS
FOR SPRING WATER.

GRANT WILL BE USED SOLELY TO COVER TECHNICAL ASSISTANCE EXPENSES. SHORT AND LONG-TERM ADVISURS witL Bt ASSIGNED Tnt
FOLLOWING TASKSE (1JASSIST THE COP wiTH THE IMPLEMENTATION OF PILOT FROJSCTIS On HEALTH/SANLITATIUN MEASURLS EFFECTLVE IN
PAKESTAN, EXCRETA DISPOSAL, AND COMMUNMLITY MOTEVATION: (20A0VISE PROVINCIAL IMPLEMENTING AGE7CIED ON SIMPLEs LOW-LUO3T,
LOW-NA INTENANCE WATER SUPPLY STHEMES, ANOD/UR METHUUS FOM DESIGNING AMD PROMOTING nEALTH/SANLTATIUN ACTIVITLICSS
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I30ASSIST THE GOP wilTH FEASIBILITY STUUIES Un THE PUSSIBLE LOCAL MANUFACTURE OF ranD PUMPS AND OTHER TYred UF walkk
SVSTEM HARUWARE AND SUPPLIESE («2ADVISE Trie GUP UM IMPRUVED WATER SYSTEMS DESIGN (PARTICULARLY LUw UPLRATIUN AND
MAINTENANCE DcSIGNS) AND THE IAPLcAENTATION OF SELcCT nEALTA/SANITATION ACTIVIFIESE (S)DEVELOP A PROGRAM TU STHRENGTHeN
PRE-SERVICE AND IN-StRVICE TRAInING Furl SANJITARIANS AT AN IN-CCUNTRY INSTITUTE OF HYGIENE AND PREVENTLIVE M:OlCINE.

10 FURTHER STRENGVHEN AN INDIGENGUS CAPABILITY IN HEALIH AND SANITATION, 32 ENGINGERS FRUM THE FUUR PRUVINCES wILL BE
TRAINED IN SANITATIUN ENGINEERING, SUURLE AND STURAGE FACILITVIES ENGINEERINGe WASTEWATER TREATMENT, WATER ANU ruuUD
HYGIEMEs AND GENERAL SANITATION AT THc UNIVERSITY UF ENGINEERING AND TECHNMOLOGY IN LAMURE. ALSO, FUUR PRUVINCIAL
TRAINING CENTERS wiLL BE ESTASLISHED TO PRUVIDE PRE-SERVICES AND INSERVICE TRAINING TU TECHNICAL PERSUNNEL N THE
OPERATION/NAINTENANCE OF RUXAL wATER SYSTemS.

REOUCTION IN THME INCIDENCE OF wWaTER-RELATeD ILLNMNESSES PURPOSEL L. INCREASE TriE QUANTITY UF WAlck AvAILABLE TU AND
AMUNG THE RURAL POPULATIUN UF PaniSTan. USED UY THE RURAL POOR N PARLSTAN +UNR
ORINK LNG oWASHING oAND BATHING N AMEAS WHERE AVAILABLE
IUPPLI=S ARE INSUFFICLIENT. 2,1MPRUVE ThE wUALITY OF
MATER wWHICH 1S uUStD FUR THEME PUMPUSES IN TMUSE RURAL
AREAS WHERE wATHER IS ABUNULANT oUT ul PUON
SACTERIULOGECAL YUALLTY,

LoHAMDPUMPS e 2.VILLAGE PIPED wATER AND OKAINAGE SCHEMES. 3.SMALL WATER IMPROVEMENT SCHEMES. @ .NATERWURKS UPERATORS
TRAINING CENMTERS. S.GRADUATE PRJIURAR IM SANITAAY ENGINCERING, 6.PILUT STUDIES CAKRIED OUTe TSELECTIUN LRITcRIA ANV
MAINTENANCE PLAN ADUNTED.

.....................‘...l.....................‘.‘0..........0‘.................................

. PROJECT ULSILN INFURRATION ®

&  COUNTKY /bBUKEAUS PAK] STan PUOJECTE 3Y10+19 SUB-YROJECT: OD »

®  PADJECT TITLE: PaKISTAN-AGRICULTURAL INPUTS INITIAL FYS 7o FINAL FY3 w0 ¢

......'......0.......‘.........................‘..........O......‘...‘.-.0..........O.....O....O
SINCE 19706 AGRICULTURAL PRODUCTIUN 1IN PAKISTAN WAS STRATEGYs EXRTEND LOAN TO GOVY OF PAKISTAN 10O FINANLE
NOT MET Trit MEEDS OF Trt LROWING POPULATION. MAJOR ALRICULTURAL INPUTS PRUGKAM,

CONSTRAIMTS TD INCHEASED PHOOUCTION AKES THE FAILURE
TO OPTINIZE MANAGEMENT UF THE CUUNTRY®S AMPLE LAND
AND MATER R:SUURCES, ABSENCE OF an EFFECTIVE SEED
KRULTIPLICATION AND DISTRIGUTION SYSTEM, AND A
SERIOUSLY INAGEWUATE USE OF CHERICAL FERTILIZER AND
OTHER PRODUCTON INPUTS,

LOAN 15 EXTENDED TO GOVY OF PAxISTAN TO INSURE INCHEASED AND DEVTER BALANCED USE OF FERTILIZER AND OTHER AukILuLTUKAL
PRODUCTION INPUTS BY PAKISTANI FARMEMS. GUYERNMENT EFFURTS TO ASSAST SMALL FARMERS WITH CREDIT AND TELHNICAL
INFORMATION CAN SUCCEED UNLY IF REQUIHED AGRICULTURAL INPUTS ARE ALSO PHOVIDED. COMMODITIES PUMCHASED WITH LOAN FuNDS
INCLUDE: FERTILMZEWy SEED AND SMALL SCALE FARM EQUIPMENT. THESS COMMODITIES ARE MADE AVAILABLE TO FARMEXS TrkuuGH A
NETHORK OF KETAJL SALES PUINTS.

INCREASED AGRICULTUKAL PRODUCTIUN AND INCREASED FARM PURFOSET INCREASED AND BETTER BALANCED USE UF FEXTALLIZER AND
INCOMES. OTHER AGRICULTURAL PRCOUCTION INPUTS BY ALL FAKMENY,
ESPECIALLY LOd INCONE FARRERS.

1.NETWOKK OF HETAIL SALES POINTS FUR ASRICULTURAL PRODUCTION INPUTS THROUGH-OUT THE COUNTRY. 2.SUPPLIES OF PHOSPHATAC
AND MIT.WGEM FERTVILIZER AN MYV SEEUS AVAILABLE AT EACH RESFECTIVE mETAIL-SALES POINT AUEQUATE 10 MEEV ALL LFFECTIVE
DEMAND »Y THAT SALES POINT (1 E, MU EACESS DEMAND AT KEASUNASLE PRICES). 3.ADEQUATE FARMGLATE PRICES FUR FakM PAOLULTS.
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L] PRUSECT DESIGM EINFUREATION b
® COUNTRY/BUREAUS OAK]STAN PROJECTS 3910432 SUG-PRUJECTS O @
®  PROJECT 11TLk3 FAUJDI=-AuLNICO FERTILIZEK PRUJECT INITIAL FY: 77 FINAL FYI b2 »

‘.......‘O..O..‘.....-................................‘.........".........‘.-“.............b..

PAKISTAN'S DUMESTIC PRUDUCTIUN OF THE FERTILIZER STRATEGYs L0OAN TO GOVY OF PAKISTAN FOR FAUJI-AGLKRICU FERTILEZcR
NECESSARY FOR TS AGMICULTURAL PRUGUCTION HAS ProJECT MILL ASSIST IN FINANCINGL, UESILNe AND
HISTOMICALLY JEEN BELOW UOMESTIL CUNSUMP TION,. THIS CUNSTRUCTION Ur A ROGEKN PERTALIZEN PLANY 3N

HAS LED Tnk GOVY OF PAXKISTAN (GOP) 10 IMPURT PAXISTAN, FAUSI~AGRICD FERTILIZER 27D, A NLW (UMPANY
FERTILIZER ON & LARGE SCALt. GOP rA> RECENTLY CO~0wnED BY FAUJE FOUNUATION UF PAKISTAN AnD AGRICO
EMSARKED UN A PKUGRAM OF EXPANUED PRULUCIION UF FLOD CrEXRICAL CUMPANY OF TULSA, 0Ky WiLL IMPLEMENT
GRAINS . AT VHE SAME TIME, mOWEVER: YNERE nAS BEEN A PRUSECT. AGKICU WILL ALSU PROVIDE TECHNICAL
WORLOWIOE AND MROWIBITIVE INCREASE IN FERTILIZER ASSISTANCE AND EQUITY. OTHER PROJECT FINANC ING [ (XS
PRICES. PAKISYAN®S DUMESTIC PRUDUCTION OF FERTILIZER Bt BY IoRD AND BY KREDITANSTALY FUER W1tDcKauFbau OF
MUSY THEREFORE BE INCRZASED IF ITS NSWw AGKICULTURAL THE FEDERAL REPUBLIC OF GERMANY.

GUALS AKE TO BE RETV,

LOAN TO THE GUVERNMENT OF PAKISTAN (GOP) WILL ASSIST FAUSI-AGKICO FERTILIZER LINITEDy A NEW COMPANY CU-OUNCD oY FAUJ]
FOUNDATION IN PARISTAN AND AGRICO CHLRICAL COM~ANY OF TILSAy UK, TO DESIGK AND CONSTRUCT A MODERN FERTILIZLA FLANT N
PAKISTAN AND THEREBY INCREASE PAKISTAN®S DOMESTIC PROVUCTION UF FERTILIZER,

NEW FACILITY.TD BE GUILY Ih THE PUNJAB PROYINCE, 4PPROXIMATELY 375 MILES FROM KARACHI, HILL INCLUDE A 1,725 Yun rer Day
[TPD) LREA PLANT ¥1TH AN INTERMEDIATE AMMONIA PRODUCT 1N PLAMT OF 1,000 TPDy, ALUNG WITH ALL NECESSARY ANC 1LLAKY
FACILITIES. ON THE EASIS OF 315 DAYS PER YEAR ON-SIREAM TIME, THE PLANT WILL nAVE ANNUAL CAPACITIES OF APPROAIMATE LY
543,000 TONS OF UREA OF 244,000 NUIREENT TUNS OF NITRODLEN, WITH INTERMEDIATE PRODUCTJON CAPACITY UF 315,002 Tuny OF
AMRONIA. THE RAW MATERIAL FOR THE PLANT wWiLL BE NATURAL GAS TO SE srCUSHT TO Tnt PLAKT SITe VIA A 30 MILE PIPEL IN: Trald
WItL BE CONSTRUCTED AS PART OF IHE VOTAL PROJECT. ALSU INLLUDED IN THE TOTAL PKOJECT ARE A PUWER GENLRATING CaracCliy,
AN EMERGENCY DIESEL GENEKATOR, A CUOLING wATER SYSTEM, A WATER TREATMENT SYSTEM, aND A STEAR GENEXATIUN SYSTEN.
RECRUITMENT OF QUALIFIED PROJECT PEKSONNEL WILL Bi oY THE FAUJI FOUNUATION. AGRICO COMPANY WILL OESIGN any SUPcRVISE a
TRAINING PROGRAM FOR KEY PERSONNEL IM SPECIFIC PROSECT REQUIRERENTS AKD WILL ALSO NOMINATE, FROR 17S UNN PERSONNEL,
INDIVIDUALS TQ FIL. THE vOSIVIUNS OF DEPUTY HMANAGING OIRECTOR, DIRECTOR OF OPERATIONS, AND DEPUTY LIRECTURS UF riNANLEy
ADMIMISTRATION AND MARKETING .

ADOITIOMAL DOMNURS IN THE PROJECT AKE 1BRD AND THE XREUDITANSTALT FUER WIEDERAUFBAU OF THE FEDERAL KREFUSLIL OF i xMaRY,
LOAN FUNDS OF 340 MILLION, WHICH WILL PRUVIDE l6.5t UF TOTAL PROJECT ESTIMATED COST OF $246.7 MILLION, wloL Bt USEDL Tu
FINANCE ONLY FDALIGN LXCHANGE COSTS UF GDODS AND SERVICES.

AVAILABILTIY Cf FERTILIZeR ON RELIABLE BASLS ARO AT PURPDSES INCREASED DOMESTIC PROCUCTION OF FERTILIZ:k.
REASONABLY DEPENDASLE ECONUMIC COSTS.

Lo PLANT WITH KATIO CAPRCITY OF 53,000 TON5 OF UREA WILL D;IIODL(E AT 90X OR MIGHER.



Table 2. Other Projects, by Title

182



Project
Number

3910011
3910013
3910015
3910016
3910022
3910027
3910028
3910030
3910031

3910035

3910237
3910054
3910058
3910096
3910017
3910080
3910018
3910024
3910166

3910145

3910151

3910167

old

Project

Number
3911218011
39112120013
39111110015
39112120016
39111130022
39111120027
39112120028
39111120030
39111120031

39111120035

39112520237
39111180054
39111120058
39111180096
39112120017
39112520080
39111120018
391225200240
391521201660

39111110145

39111170151

391521201670

Project
Title

Karachi Fish Harbor

Soil Mechanics & Hydraulics Lab
Locust Control

Bolan Dam

Plant Protection

Soil & Water Conservation
Taunsa Barrage

Soil & Water Conservation

Soil & Water Conservation

Ground Water Survey, West
Pakistan

Karachi Water Supply
Fisheries, West Pakistan

Water Resources Advisory

- Fisheries Development

Makhi Dhand Reclamation
Village Water Supply
Ground Water Exploration
Water Sewage Disposal
SCARP No. 1

Agricultural Area Development,
West Pakistan

Forest & Range Management

Salinity Control & Reclamation--
SCARP 2-A

183

Date

Started Completed

53

53

53

53

54

54

54

. 54

54

54

54

55

55

55

56

56

57

58

59

63

63

63

Date

59

62

59

59

62

62

62

59

62

69

63

62

59

62

59

62

59

70

68

72

70

68



Project 0ld Project Date Date

Number Project Title Started Completed
Number
3910160 Coastal Embankments 63 74
3910008 39111120008 Waterlogging, Pakistan 65 67
3910253 39111210253 Mineral Resources Appraisal 66 72
3910221 Irrigation Project, Chaj Doab 66 75
3910254 39111120254 Land & Water Use 67 72
3910257 39111120257 Hydrological Monitoring & 67 73
Research
3210143 Ground Water Survey 69 74
3910182 Indus Basin Development Fund 72 74
3911820 Indus Basin 76 81
3910447 Water Management Research 79 80
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Table 1. Completed Agricultural Research Grants, 1961-1980v

Studies on ccale insects, fruit flies, and mites and their natural enemies im Pskiscan.
Commonwealth Institute of Biological Control, Rawalpindi.
COMPLETED June 23, 1966.

Al7-ENT-7 (FG-Pa-1C8)

Investigations on the natural enemies of corn borers.
Commonwealth Insticute of Biological Coantrol, Rawalpindi.
COMPLETED December 7, 1966.

Al 7-ENT-8 (FG-Pa=110)

3t\dies oa the natursl enemies of insect pests of rice.
Commonwealth Institute of Biological Control, Rawalpindi.
COMPLETED Decambar 7, 1966.

Al7-ENT=-9 (PC-Pa~101)

Studies on insect enemies of noxmious weeds in Pakistan.
Commonwealth Instituce of Biological Control, Rawalpindi.
COMPLETED July 21, 1965.

Al7-ENT-10 (FG-Pa-114)

Studies of the oriental lesfhoppers (Typhlocybinas).
University of Karachi, Karachi.
?JH!U.T!D Februery 29, 1968.

Al7-ENT-13 (FC-Pa-117)
Insects, cther plant-feading organisms or plant disesases which sttack Zurasian watermilfoil (Myriophyllum
spicatum), an aquatic weed.

Commonvealth Institute of Biological Coutrol, Rawelpindi.

COMPLETED May 31, 1970.

A.l']-m-lb {FC~-Pa~120)

Biologies and host-plant ranges of insects that attack noxious waeds common to Pakisten snd the United States.
Commonwveslth Institute of Biological Coatrol, Rawalpindi. ’
COMPLETED September 15, 1970.

Al7-EVT-13 (FG-Pa-123)
==

Basic scudias of parssites of the green peach aphid in northers Pakistan.
Commonwealzh lnstitute of Biological Control, Rawalpindi.
QWPLETED June 23, 1971.

Al7-ENT-16 (FG-Pa-124)

Relations betveen the parasite-predator complex and the hoat plamts of scalo imsecta is Pakistas.
Commrowealth Institute of Biological Coantrol, Aewelpindi.
COMPLEYED June 23, 1971.

Al7-ENT-18 (C-Pa-133)
A revision oi the genus Iricentrus Stal (treshoppers ancountarsd at U.S. ports of eantry) from
Pakistan.

University of Xarachi, Karechi.

COMPLFTED December 11, 1971.

Al7-ENT-19 (PC-Pi~126)

Parasites, predators, and pachogens of stiok bugs (Pentatomidse) that sttack veedy =i cultivated graminaceous
plasts. .
Commonwealth lnstitute of Biological Control, Rawalpindi.
TEXIMATED Devember 31, 1969.

Al7-BT-20 (FG-Pa-123)

NHatural ememies of fotage and grain legume aphids in Pakistan.
Commoowealth Institute of Biological Control, Rawalpisdi.
COMPLETED December J1, 1971.
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Completed Grants, '61-'80, cont.

Al7-ENT-21 (FG-Pa-127)

Studies on the e-ology of soma important species of fruit flies sod their nstursl enemies in Pokistan.
Cosmonwealth Institute of Biologicsl foatrol, Rawalpiodi.
COMPLETED Cctober 31, 1972.
Cooperating Scientist: Dr. A. K. Burditt, Jr., SEA, Miami, Plorida.

Al7-ENT-22 (PG-Pa-134)

A otudy of cthe parasites of grasshoppers in Pakistam.
Commonwealth Institute of Biological Control, Rawslpindi.
COMPLETED March 31, 1974.
Cooperating Scientist: Mr. Norman Rees, SEA, Bozeman, Montana.

Al7-EXT-23 (FG-Pa-148)

Evalustion of sterile male technique in the control of fruit flies (Dacus spp.).
Atomic Energy Agricultural Research Centre, Tandojam.
COMPLETED April 14, 1974.
Coooperating Scientist: Dr. Roy Cunningham, SEA, Honolulu, Hawaii.

Al7-ENT-25 (FC-Pa-132)
Taxonomic studies of Deltocephalinae: Cicadellidae of Pakistan and adjoining countries of the Oriental
Region,

University of Karachi, Karachi.

COMPLETED February 28, 1973.

Cooparating Scientist: Dr. Jameo P. Kramer, SEA, Washington, D.C.

Al7-ENT=26 (FG-Pa=-144)
Taxonomic studies of the mites belonging to the families Tetranmychidss, Phytoseiidae, Teouipalpidae, snd
Stigmaeidae.

University of Agriculture, Paisalabad,

COMPLETED December 1, 1973,

Cooperating Scientist: Dr. Edward W. Baker, SEZA, Beltsville, Maryland,

Al7-ENT-28 (PG-Pa-150)
Systematic studies on Pyralidae (s family of moths).
Agricultural Research Institute, Peshavar.
COMPLETED Januscy 31, 1976.
Cooperating Scientist: Dr. Douglas Parguson, SEA, Washingtonm, D.C.

Al7-ENT-29 (PG-Pa-178)

Ing.ct and spider mite pests of cotton in Pakistaa.
University of Agriculture, Paisalabad.
COMPLETED February 8, 1977.

Al7-ENT-30 (FC-Pa-158)

Studies of biology, ecology, life history, and control of Typhlocybine leafhoppers in Pakistan.
Karachi University, Karachi.
COMPLETED October 10, 1973.
Cooperating Scientist: Mr. Ralph D. Guetin, SZA, Brookiags, South Dakotas.

Al7-ENT-32 (FG-Pa-151)

Iovestigation on natural enemias of some flice that dreed in dung and vegetable refuse.
Commonveslth Institute of Biological Control, Ravalpindi.
COMPLETED December 31, 1974.
Cooperating Scientiet: Dr. R. R. Bluse, SEA, College Station, Texas.

Al7-ENT-33 (PG-Pa-164)
Search in West Pakistan for parasit.s, pradators, and pathogens of the pink bollworm, Pectinophora
ossypiella, sod their introduction into isfested areas of the U.$.A.

Cowmouweslth Institute of Biological Control, Rawalpiadi.

COMPLETED Juse 23, 1976.
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Completed Grants, '6l-'80, cont.

AlT-ENT=34 (PC-Pa-i56) . .
Laboratory testing and evaluation of insect snemies of Balogeton and Russian this*le research on biological
cootrol of weeds cowwmon to Pakistan and the United States.
Cocmonwealth Institute cf Biological Control, Rawalpindi.
COMPLETED September 15, 1975. .
Cooperating Scientists: Drs. Lloyd A. Andres, SEA, Albany, California, snd Kennath E. Prick, SEA,
Stoneville, Mississippi.

Al7-ENT-35 (PC-Pa-165) .

Insects and other phytophsgous organisms which atiack Florida alodes (Bydrilla Yyerticillata) ia Pakistan.
Commonwealth Iostitute of Biological Comtrol, Rawalpisdi.
COMPLETED March 31, 1976.

Al7-ENT-)7 (PG-Pa-181)
Systematics and biclogy of pentsto-momorphous superfsmilies Coresidea and Pastatoawides of
Pakistan, )

Karachi University, Karachi.

COMPLETED December 31, 1977,

Cooperating Scientist: Dr. J. L. Herring, SEA, W *hiogtom, D.C.

Al7-ENT-43 (FG-Pa-189)

Studies on parssite-predator complex and important species of Coccinellids on scale insacts in Pakistan.
Commonwealth Institute of Biological Control, Ravalpindi.
COMPLETED October 31, 1977.
Cooperating Scieutist: Mr. Allen Selhime, SEA, Or'ando, Plorida.

Al7-ENT-44 (PG-Pa-191)
A systematic survey and study cf plac- hoppers of superlanily fulgoroides, inmcluding observations on host
plant celations, immature stages, snd bicclimatic effects on populstions in Pskistan.

Kerachi University, Rarschi.

COMPLETED December 31, 1977.

Cooperating Scieatist: Dr. J. P. Kramar, SLA, Washiogtom, D.C.

Al7-ENT-46 (PC-Ps-183)
Ratursl enemies of graminaceous aphids.
Cozmooweslth .nstitute of Biological Coatrol, Rawalpindi.
COMPLETED Jsnuary 23, 1977.
Coopersting Scientist: MNr. Gaorge W. Aangalet, SEA, Wewark, Delaswars.

Al7-CR-3 (FC-Pa-112)

Fundsmencal studies on rusts and swuts of small grains in Pakiatom.
Cereal Rusta Laborstory, Murres.
COMPLETED DPecewber 31, 1971.

Al7-CR-5 (FG~-Pa-111)

Nev crops screening of native plants of Pakiatan of potential use in the agriculture of the United States.
Gordon College, Rawslpindi.
COMPLETED Jsnuary 11, 1967.

Al7-CR~-6 (PG-Pa-116)

Collection snd identification of fungi of Pakistan.
Goveroment College, Lahore.
COMPLETED May 14, 1968.

Al7-CR-7 (FG-Pa-121)

Flors of Pakistan.
Gordon C£siiege, Ravalpindi.
COMPLETED September 11, 1971,

Al7-CR~10 (PG-Pa-136)
Flors of Pakistsn.
University of Karschi, Karachi.
COMPLETED Movember 21, 1973.
Cooperating Scientist: Dr. Quentim Jomss, SEA, Beltsville, Narylaesd.
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Completed Grants, '61-'80, cont,

Al17-CR-21 (FG~Pa-149)

Studies on the performence of exotic species of Atriplex and certsia grasaes ia the saline arid coaditioa.
Sind University, Jamshoro.
COMPLETED August 31, 1975.

Cooperating Scientist: Dr. A. T. Eleak, SEA, Login, Utah.

Al7~CR-22 (FG~Pa~146)
Collection and identification of fungi of Pakistan.
Penjab University, Lahore.
COMPLETED December 31, 197S.
Cooperating Scientise: Dr. lekh R. Batrs, SEA, Paltsvilla, Meryland.

A17-CR-2? (FG-Pa-159)

Biology of tarm weeds.
Doiversity of Agriculture, Faizalabad.
COMPLETED June 30, 1977.

Cooperzting Scientist: Dr. R. B. Taylorsoca, SEA, B2ltsvills, Naryland.

Al7-CR-37 (FC-Pa-179)
Survey of the useful plants of Pakiatan.

Pakistan Council of Scientific and Induatrisl Research Laborstoriss, lahore.
COMPLETED March 31, 1977.

Cooperating Scientist: Dr. Jemes A. Duke, SEA, Baltaville, Maryland.

AL7-CR-40 (FG-Pa-171)

Taxonomic studies of economically importent plant familes of Pakistan.
National Herbarium Agricultural Research Council, Rawalpindi.
COMPLETED September 14, 1976,

Cooperating Scientist: Dr. Quantin Jones, SEA, Beltswvills, Maryland.

Al7-PSR-1 (FG-Pa-182)

Isproved resistance in graio crops to rusts and smuts in Pakisten.
Department of Plant Protection, Lslamabad.
COMPLETED March 13, 1977.

Cooperating Scientist: Dr. R. A. Kilpatrick, SQA, Beltsville, Marylead.

Al7-PSR-8 (PG~Pa-187)
Studies on the biological control of sclerotisl fungi.
Xarachi University, Karzchi.
COMPLETED October 31, 1978,
Coopurating Scientist: Dr. George C. Papavizas, SEA, Beltoville, Meryland.

Al7-AB-17 (PG-Pa-190)

Replacemeant of fat-tsiled sheep vith thin-tailed sheep for imcreased mutton asd wool production.
Dniversity of Agriculture, Paisalebad.
COMPLETED January 28, 1979.

Cooperating Scientist: Dr. C. E. Yerrill, SEA, Beltsville, Maryland.

Al7-AH-19 (PG-Pa-157)

Studias on morphological and physiological characteristics of basic breeds of cettle and buffsloes in
Oniversity of Karachi, Karachi.
COMPLETED Decamber 31, 1976.

Cooperating Scientist: Dr. Rons'd D. Plowmsn, SEA, Logan, Utah,

Pakiatan,

Al7-AZ-1 (FPG-Pa-118)

Development of solar puiered equipmest for operating a small irrigatien pump.
Atomic Energy Centre, Lahore.
COMPLETED October 31, 1967.
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A17-5WC=-2 (PG~Pa=-147)

Effect of salinity on the mutrition patterms and developmsntal physislegy of creps and the expleratisa of
ameliorative msasures.

Atomic Epergy Agricultural Research Centra, Tandojem.

COMPLETED Pebruary 9, 1975.

Cooperating Scientist: Dz. Ceorge A. Pearson, SKA, Ceorgetowm, Dels.ars.

Al7-MQ-1(b) (1) (PC-Pa-141)

Application of gamaa rays for the coatrol of some major stored-grais pests.
Ministry of Agriculture and Works, Karachi.
COAPLETED June &4, 1975,

Cooperating Scientist: Kr. *lvia W. Tiltun, SEA, Ssvasash, Georgia.

A17-MQ=2(b) (1) (FPG-Pa~145)

Control of Khapra beetle (Trogodermsa granarium).
Ministry of Agriculture and Works, Karachi.
COMPLETED February 28, 1975.

Al7-MQ~6(b)(1) (FG-Pa-161)
Scheme for research on stored-grain pests in Pakistan,
University of Agriculture, Paisalsbad.
COMPLETED February 28, 1977,
Cooperating Scientist: Dr. Lee A. Bullas, SEA, Manhattan, Kansas.

y_’t-AU-(lO)-lZ (FG-Pa-170)
Cillection, ic_lation, snd classification of molds in Pakistas baloaging to the erder Mucorales, as petential
agants for the couversion of farm-produced rav materisls, te useful products.

University of Agriculture, Paisnlabad, :

COMPLETED February 27, 1978.

Cooperating Scieatist: Dr. C. W. Heoseltine, SEA, Peoria, Illimoia.

PR-ARS-1 (PGC~Pa~237) .

Eifect of different kinds and degrees of pollutior on the aquatic urganisms of Pakiatss.
Goidon College, Rawalpindi.
CCMPLETED Decamber 30, 1977. .
Cooperating Scientist: Mr. Robert J. Davis, SEA, Durant, Oklahoma.

PK-ARS~2 (PC-Pa=-227)

Effect of fertilizers on the outritiounal quality of vegetables and grain crops.
Punjad Agricultural Research lostitute, Faisalasbad.
COMPLETED July 9, 1978,

Cocpersting Scientist: Dr. M. J. 8ilbernagel, SZA, Prosser, Washington.

PK-ARS=1 (FG-Pa~221)

Availability status of microoutrieats in the soils of Pakistan and the role and behavior of selected
micromutrients in the nutrition of crops.

Nuclear lastitute for Agriculture amd Biology, Paissladad.

COMPLETED July 30, 1980,

Coopersting Scientist: Dr. Clem Leggatt, SEA, Kimberly, ldaheo.

PE-ARS~4 (PC-Pa~220)

Biosyatematics of leafhoppar peste of vegetables sod fruit trees im Pakietaan.
Karachi University, Karachi.
COMPLETED Cctober 10, 1978.

PR-ARS-6 (FG-Pa-224)

Studies oo soil seslanti for lining of earthen channels.
Irrigation Research Institute, Lahore.
COMPLETED April 30, 1979. . .
Cooperating Scieatist: Dr. Allen R. Dedrick, SEA, Phoeniz, Arisoma.

PR-AR3=7(N) (PC-Pa-222) .

Tovestigatioos on Che natursl enemies of marijusna, Cannabis sativa, aad opium poppy Papaver scanifenm.
Commonwealth lastitute of Biological Coutrol, lmulpﬁdx.
COMPLETED July 13, 1978. .
Cooperating Scientisct: Dr. Paul L. Leats, SWA, Beltsville, Marylazd,
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PK~ARS-9 (FG-Pa~-216)

Systematic study of important plant families ot Pakistan.
Xarachi University, Karachi.
COMPLETED November 21, 1978,

Coopersting Scientist: Dr. James A. Duke, SEA, Seltaville, Maryland.

PK-ARS=1] (FG-Pa~206)

Studies oo fhe crystalliferous bacteria infecting lepidopterous pestas of Pakistas.
University of Karachi, Karachi.
COMPLETED September 15, 1978.

Ta.i.rzting Sciestist: Dr. Yowvard T. Dulmage, SEA, Brovnsville, Texas,

PK-ARS-15 (FG-Pa=-232;

A revision of leafhoppers (Cicadellidaa) of Pakistum and sdjoiniog countries of the oriental regionm.
Kerachi University, Karachi.
COMPLETED August 11, 1979.

Coopersticg Scientist: Dr. Jemes P. Krauar, SIA, Vashington, D.C.

PR-ARS-16 (FG-Pa-213)
Taxonomy and biology of Hieroglyphus sp. {Acrididae:AcridoidesrOrthoptera) a serious pest of sugsrcane
paddy in Pakistan,

Sind University, Jamshoro, Sind.

CANCELED Kovember 12, 1973,

PK-ARS-18 (rG-Pa-210)

Effect of naphthenates on growth, yield, fibre quality, snd physiology of cottum.
Atomic Energy Agricultural Research Centre, Tandojam.
COMPLETED April 13, 197C.
Cooperating Scientist: Dr. Jack K. Mauney, SEA, Phoenix, Arizons.

PK-ARS-19(N) (FG-Pa-218)

Pharmacognostic studies of selected indigenous plants of Pakistanm.
Pakistan Forest Institute, Peshavar.
COMPLETED October 31, 1978.

Coopersting Scieatist: Dr. James A. Duke, SEA, Beltaville, Maryland.

PK-ARS-20 (FG-Pa-212)

Survey of grasshoppers it arid and semi-arid regions of Pakistan.
Department of Plant Protection, Malir Balt, Karachi.
COMPLETED Septeaber 15, 1980,

Cooperating Scientiat: Dr. David A. Nickle, SEA, Waskington, D.C.

PE-ARS=22 (FG-Pe-211)
Hanagement of hagh bicarbonate irrigatiom waters,
University of Agriculture, Faisalabad.
COMPLETED Auguat §, 1979.
Cooperating f:rieatist: Dr. Jamas D. Rhoades, SKA, Rivercide, Califeraia.

PR-ARS-30 (F7G-Pa-228)
Studies on the predstory leaf-isbabiting mites of Fakistan.
Uuiversity nf Agriculture, Paisalebad.
COMPLETED December 1, 1978.
Cooperatiry Scientist: Dr. E. W. Baker, SEA, Deltsville, Maryland.

PR=ARS-49 '{FG-Ps-242)
Tazoaowy of cellulolytic fungi isoleted from saline and sodic soils.

Nuclear Instituta fov Agriculture amd Biology, Psisalabad.
COMPLETED July 7, 1980. *

Cooperating Scieatiat: Dr, L. R. Batra, SEA, Beltsville, Marylead,

PK-ARS-33 (FC~Pa-240)

lavestigation of the resistance ¢ . indigenoua (Desi) fowl te Marex's disease and leucosis,
Poultry Research Institute, Karachi.
COMPLETED June 3, 1977.

Cooperating Scientist: Dr. J. M. Shermas, SEZA, Kast Lansiag, Michigen.
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PK-ARS-56 (PG-Fa-245)
A revision of the suparfamily Nembracoidea of Pakistas.
Karachi Universicy, Karachi.
COMPLETED Novemher 29, 1979.
COOPERATING Scientists: Drs. Ronald W. Bodges, SEA, Washingtow, D.C., and Dennis D. Kopp, SKA,
Fargo, North Dakota.

PR-ARS-63(N) {PG-Pa-249) .
Screening of sugar best germplasa for boltiug resistance, disesse and iasect resistasce aad developing improved
varieties and their seed production at higher elevatiouns.

Agricultural BResearch lnstitute, Tarnab, Peshawar,

COMPLETED November 11, 1°79.

Cooperating Scientist' Dr. J. S. McFarlane, SEA, Salimas, Califoruias.

PR=ARE~65(N) (FG-Pa-255)
Accelerated gram (chickpeas) production in North West Froatier Provimce, Pakistam.
' Agricultural Research lastitute, Tarnab, Peshawar.
TERMINATED August 31, 1979.

PK-ACE~66 (FC~Pa-248)

To study the impact of the use of herbicides to control weeds for the iscressed agricultsrsl productios.
Sind Agriculture College, Tandojem. i
Cu.FLETED Septeaber 27, 1977.
Cooperating Scientist: Dr. C. G. NcWhorter, SEA, Stoneville, Miseiseippi.

PR-ARS-67 (FG-Pa-268)
Studias of actoparasites cf livestock.
University of Sind, Jamshoro.
COMPLETED August 31, 1980.
Cooperating Scientist: Dr. Rogar O. Drummond, SEA, Kerrvills, Texas.

PE-ARS-68(N) (PG-Pa-247)

Improvement of pome and nut fruits in vorthera region of North Vest Prontiac Proviace.
Agricultural Research Institute, Peshawar.
COMPLETED November 26, 1979.
Cooperating Scientist: Dr. Miklos Faust, SEA, Beltaville, Maryland.

PX-ARS-70 (FG-Pa-250)

Studies on ecology, biolegy, acd behavior of some importaut parasites of grasshoppers im Pakistan.
Commonwealth Institute of Biological Comtrol, Rawalpindi.
COMPLETEID February 28, 1978.
Cooperating Scientistz Mc. Norman K. Rees, SEA, Bozemsn, Moatana,

PR-ARS-81 (PG-Pa-259)

Iovestigactions oo the insect enemies of Abutilon, Amaranthus, Rumez, and Sorghum im Pakistaa,
Commonvealth Institute of Biological Coatrol, Rawalpindi.
COMPLETED Septemder 15, 1980,
Cooperating Scientist: Dr. Kennath E. Prick, SEA, Stoneville, Mississippi.

PX-ARS~9]1 (FG-Pa-261)

Iovestigations on the natural enemiss of Lygus spp., and other plant bugs.
Commoovealth Iastitute of Biological Control, Raswalpindi.
COMPLETED NMovember 30, 1978.
Cooperating Scieatist: Dr. R. M. Craham, SEA, Tucson, Arizova.

PR-ARS-92(N) (FG-Pa-280)
Rescarch on honey bee management in Pakistan.
Agriculturel gesearch Council, Islamabad.
COMPLETED Octobar 28, 1979.
Cooperating Scieatist: Dr. Gordos D. Waller, SEA, Twcsom, Arizoss.

PE-ARS-56 (FG-Pa~265)

Further studies on parssite hoet rslationshipe is relatiom to coatrol of imsact crop pests.
Communvealth Institute of Biologizal Control, Rawalpindi.
COMPLETED February 14, 1979.

Cooperating Scientist: Dr. EZdgar King, SEA, Stoaevill., Misalsaippi.

PK~ARS-110 (FC-Pa-279)

Studies on climatic physiology of cattle and buffaloes.
Livestock Production Research Jastitute, Babaduraagar (Okars).
C’MPLETED December 31, 1979.
Cooperating Scieatist: Dr. Douglas bolt, SEA, Beltsville, Mrrylasd.
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Al7-ERS~] (FG-Pa-139)
Econamice of groundwvater developaint and use as related to sgricultursl seeds and productivity is the Pumjad
srea of Pakistan.

Irrigation and Power Department of Pakistas, Labore.

COMPLETED September 3, 1972.

Al7-ERS-14 (PG-Pa-173)
Impact of iand reforms on agricultural productivity.
University of Agriculturs, Paisalabad.
COMPLETED January 31, 1973,
Cooperating Scientist: Dr. G. L. Wunderlich, ESCS, Washiagton, D.C.

Al7-ERS-15 (FC-Pa-172)

Derivation of fertilizer crop responss and the optimum level of fertilization for various crops and sreas.
University of A-riculture, Paisalabad.
COMPLETED October 7, 1977.
Cooperating Scientist: Dr. David N. Harrington, ESCS, Washingtom, D.C.

Al7-ER5-18 (PG-Pa-197)

To study the role of migratory farm labor im farm production in Sind Province of Pakistam.
Sind Agriculture University, Tendojam.
COMYLETED Janusry 231, 1980.
Cooperating Scientist: Dr, Ward W. Bauder, ESCS, Ithaca, Mew York.

Al7-ERS-19 (FG-Pa=-198)
Studies on the economics of groundwater developsmnt, quality of water and its effects on the agricultural
productivity in the Punjab area of Pakistan.

Irrigatioo Research lostituts, Lahora.

COMPLETED September 1, 1978,

Cooperating Scientist: Dr. Charles V. Moore, ESCS, Davia, Cali’oranis.

Al7-?5~-1 (FG-Pa-105)

Survey of insect fauns of the forests of Pakistanm.
Forest Research Institute, Peshavar.
COMPLETED November 30, 1965.

Al7-FS-2 (PG-Pa-109)
Investigation and evaluation of factors influencing the shsorytion and penstration of preservatives in
tropical timbher,

Wood Preservation and Wood Chemistry Divieinn, Chittagong.

TERMINATED July 31, 1967,

Al7-FS~5 (FG-Pa-100)
Investigations on the predators of Adelges (balsam woolly aphid) on fir trees in Pakistan, and their possible
use in the U.S. for biological control of this insect.

Coamonweslth Institute of Biological Control, Rawalpindi.

COMPLETED March 16, 1965.

Al17-FS-6 (FG-Pa-104)

Studies ca the natural enemies of insect pests of Pakistan forests.
Commonwealth Institute of Biological Cortrol, Rawalpiadi.
COMPLETED June 23, 1966.

Al7-¥5-7 (FC-pa='13)

The collection of authentic vood samplas and herbarive materials of trees in Pakistas.
East Pakistan Porest Recsearch Laboratory, Chittagong.
COMPLETED October 9, 1968,

Al7-P5-9 (FC-Pa-119)

Biology and ecology of importaot predators of spruce aud fir aphids.
Commonwealth Inutitute of Biological Control, Rawalpindi.
COMPLETED March 16, 1970.

Ai7-7S-10 (FG-Pa~122)
Ecology, biology and bebavior of the principal nstural enemies of mijor pests of important forest plants
common to Pakistan and the Unitad States.

Comnouwvealth Institute of Binlogical Contrel, Ravalpindi.

COMPLETED June 23, 1971.
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Al?-PS-11 (PC~-Pa=130)

Study of population dynamics of two-poplar defoliators.
Pskistaa Forest Institute, Peshawar.
COMPLETED February o3, 1973,

Al7-P5-12 (FG-Ps-~131)

Termites of Psuistan - identity, distribution, and ecological relationships.
Pakistsn Porest Institute, Peshawar.
COMPLETED October 18, 1972.

Al7-PS-1) (PG-Pa-123)

Gezetical varistioas of natural stands of Bimalsyan blue pine (Pinus griffiehii).
Pakistsa Forest Institute, Peshawer.
COMPLETED July 2, 1970.

Al7-PS-14 (FG-Pa=-129)

Survey and regencration of medicinal placts in Pakistan.
Pakistan Forest Institute, Peshswvar,
COMPLETED February 28, 1973.

Al7-75-15 (FG-Pa~138)

Survey of the diseases of conifers snd salected hardwoods in Pakistan.
Pakistan Porest Instituts, Peshavar.
COMPLETED Decembsr 31, 1973.

Al7-PS~-18 (PC-Ps- .63)
Establishment of provenance trialsj intrespecific hybridization smongst provenances, of the Himslayan blue
pine (Pious wallichians A. B. Jacks; Sym P. griftichii).

Pakiscao Forest lastituta, Peshawar.

COMPLETED August 31, 1976,

Cooperating Scientist: Dr. Peter W. Garrett, PS, Durham, Mev Nampshira.

Al2-PS-19 (PG-Ps-202)
Inovestigstions ou primary wortslity~causing sgenta affecting ssvflien populsticans in high altitude forasts
in Pakistan.

Comonvealth Institute of Biological Control, Rawelpimd{.

COMPLETED Octcber 31, 1978. .

Coopersting Scieatist: Dr. Louis F, Wilson, 73, East Laosing, Michigas.

Al7-FS-22 (PC-Pa~204)

stydy of wildlife sud natural ecological enviromment is the Iadus-Delta of Pakistam.
Xarachi University, Kesrschi.
COMPLETED February 19, 1978.
Cooperating S ienctiat: Dr. Ardell J. Bjugstad, PS, Rapid City, Sout.. Dakots.

A17-FS-23 (FG-Pa-208)
A survey of cccurrence of endotrophic wycorrhizae and ev logoue rpores in soils'of Pakistan end their
effects on growth of plents, especially crops.

Quaid-i-Azam University, lslamabad.

COMPLETED March 26, 1979.

Cooperating Scientist: Dr. Edvard Hacskaylo, F8, Beitsville, Marylamd.

Al7-PS-24 (FG-Ps~186)
Investigations on tha catural eaemies of dvarf-mistletoes, Arceuthobium spp., and other forest weeds common
to Fakistsn snd the United Scstaes.

Commonwealth Institute of Biologicsl Control, Rawslpinddi.

COMPLETED February 14, 1976.

Cooperating Scicatist: Do, R. %, Stevens, P8, Port Collims, Colorado.

Al7-Fs-25 (FG-Ps~188)

Introduction of fast growing forast species of industrisl importsnce.
Forest Research Divisioa, Hyderabad.
COMPLETED Kovember 3, 1977.
Cooperating Scientist: Dr. D. T. Cooper, FS, Stonaville, Mississippi.

Al7-FS-28 (PG-Ps-~200)

Ecrlesr and control of economically important termite species of Pakistan.
Pakistan Porest TasZitute, Pushawar.
COMPLETED 'iovember 26, 1977.
Cooperstiag Scisatist: Dr. Joseph K. Mauldin, PS8, Culfport, Nissisaippi.
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Completed Grants, '6l-'80, cont.

A17-78-29 (rC-Pa-209)
Ecological studies on the stem borers of poplars.
Pakistan Forest Iustitute, Peshavar.

COMPLETED Pebruary 28, 1978.
Cooparating Sciestistt Dr, James D. Solomsm, 7S, Stoneville, Missiseippi.

PK=FS~31 (PG-Pa=-209)
Investigstious on red ring rct of conifers in Pakitaam.
Pakistan FPorest lnstituie, Pashaowar.
COMPLETED December 31, 1979
Cooparating Scientist: Dr. Pavl E. Abo, P8, Corvallis, Ovegom,

PR-FS-35 (PC~Pa=-243)
Ine biological., behavioral, end habitats studice of Urisl, {Ovis oriamtalia punjabiansis)
Chinkaras daer (Gazelle gazelle), and Wilgai (Ioulughul :rcnoc-hus 1o the Puajas.
Forestry end Wildlife Departmert, Lahovs.
COMPLETED June 24, 1979.
Cooperating Scieatist: Dr. Jack W. Thomsa, ¥$, La Griade, Oregon.

PK-FS-36 (PC-Pa-~228)
Insect enemies attacking tamarisk, Tamarix spp., in Pakistau.
Commonwelath lustitute of Biological Control, Rawalpindi.
COMPLETED June 24, 1980.
Cooperating Scientist: Dr. Charler ¢. Tierosn, FS, Missoula, Noatina,.

PR=PS-41 (FC-Pa-277)

A aurvey of socio-econamic conditions of manpowar engaged in forest end wodd-based induatry in Pakistan.
Pakistan Porest Institute, Peshawar,
COMPLETED February 29, 1980.
Cooperating Scientist: Dr. Dean M. Quinney, PS, Washimgton, D.C.

PK-FS-43 (FC-Pa-283)
Collection and seed of differeat seed sources and establishmant of proveuance trials of Bimalayan blue pine
(Pinus wallichisna A.B. Jacke. Syn. Pinus griffithii).

Pakistan Poreat Institute, Peshavar.

COMPLETED July 30, 1980.

Cooperating Scientist: Dr. Peter W. Garrett, FS, Durham, Yev Hampshize.
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vable 2. Current Agricultural Rescarch Grants

Aninmal and Plant Health Inspeetion §arvice
PK-APHIS-~1 (FG-Pa-276)

Studics on Newcartle disease vaccines,
Poultry Rescarch Institute, Karachi.
Executed June 17, 1976. puration: 5 years.
Amount: 1,458,848 Pakistani rupees ($147,358. equivalent).
Principal Investigators: Dr. Y. K. Eissa and Mr. Asaddux Zafar
Cooperating Scientists: Drs. Eugene Gill, APHIS, Hyattsville, Maryland, and Charles #. Beard, SEA,

Athens, Georgia.

Science and Education Administration

PK-ARS-28 (FG-Pa=-311)

Bionomics and control of Coccids in Baluchistan,
Agricultural Ressarch Institute, Sariab, Quetta, Baluchistan.
Executed January 21, 1978. Duration: 3 years.
Amcunt: 577,800 Pakistani rupees ($'3,364. squivalent).
Principal [(ovestigator: Mr. Abdul Hameed Bajoi
Cooparating Scientisc: Dr. Jerry A. Payne, SEA, Byron, Georgla.

PX-ARS=42 (FG-Pa-288)
Salmonellae in poultry, poultry products, poultry feed, and feed ingradients.
Universi(y of Karachi, Karachi,
Executed November 2, 1976. Duration: 5 yeare.
Amount: 774,106 Pakiatani rupees ($78,192. aquivalent),
Principal Investigetor: Dr. Y. M. Eissa
Cooperating Scilent{st: Dr. J. E, Williams, SEA. Athens, Georgia.

PK-ARS=-46 (FG-Pa-~246)

Peat management studies and research for the development of integraved past comtrol prograsme, for major
field - paddy maize, cotton, and sugarcane crops.

Pakistan Agricultural Research Council, Islamabad.

Executed July 8, 1974 (eff. 10/1/74). Duration: 6 years, 3 monts,

Amount: 3,795,065 Pakistani rupees ($383,340. equivalent).

Principal Investigator: Dr, M. N. Beg

Cooperating Scientists: Drs. T, J. Hennebsrry, SEA, Phoanix, Arizons; H. Koike, SEA,

Houma, Louisiana; end R. J. Smith, SEA, Stuttgart, Arkansas,

PK-ARS=54 (FG-Pa=-284)
Control and eradication of squatic weeds in lakes and impounded waters.
Directorate of Fisheries, Government of Sind, Karachi.
Executed August 4, 1976 (eff. 1/3/77). Duration: 5 yaars.
Amount: 767,610 Pakistani rupees ($77,536. equivalent),
Principal Investigators: Mr. Moinuddin Ahmed and Mr. A. Yunus Xhen
Cooperating Scientist: Dr. Richard D, Comes, SEA, Prosser, Washington.

PK-ARS-69 (FG-Pa-251)
Estimation of consumptive use of water of major crops in Pakistan under optimm mensgement conditions.

Pakistan Agricultural Research Council, Islinabad.

Executed January 2, 1975. Duration: 6 years.

Amount: 577,448 Pakistani rupees ($58,328. equivalent).

Coordinator: Dr. Baz Mohammad Khan

Cooperating Scientists: Drs. D, T. Westermamn, SEA, Kimberly, Idaho, and Marvin E, Jeusen, SEA,

Beltsville, Maryland.
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Currcnt Grants, cont,

(a) Punjab Agricultural Research Institute, Faisalahad.
Executad January 2, 1975. Duration: 6 years.
Amount: 696,317 Pakistani rupees ($70,335. aquivalent).
Principal Investigator: Ch. Hayat Mohamsad Bhatti

(b) Agricultural Research Institute, Tarnab,
Executed January 2, 1975. Duration: 6 yaars.
Amount: 847,684 Paristan{ rupees ($85,625. equivalent).
Principal Investigator: Mr. Abdul Hamid

(c) 5ind Agricultural University, Tandojan.
Executed January 2, 1975. Duration: 6 years.
Amount: 1,450,603 Pakistani rupees ($146,526. equivalent).
Principal Iuvestigators: Mr. Ghulam Nobi Kalvar and Mr. Meshon Khan Abbasi

(d) Mono Reclamation Experimental Project, WAPDA, Mona Colony, Bhalwal.
Executed July 1, 1975. Duration: Sk ysars.
Amount: 1,078,806 Pakistani rupees ($108,970. equivalsnt),
Principal Investigators: Mr. Bashir Ahmad and Mr. Mohasmad Sharif Taboessm

PK=ARS=72 (FG-Pa=271)

Control of aquatic weeds.
Institute of Chemistry, Punjab Univarsity, Lshora.
Executed April 13, 1976. Duration: 3 yaars.
Amount: 2,601,260 Pakistani rupees ($262,754. squivalent).
Principal Investigator: Dr, Muhammad Z, Iqbal
Cooperating Scientist: Dr. Richard D. Comes, SEA, Prosssr, Washington.

PK=ARS-76 (FG=Pa=-266)

Quantity of water of differant qualities required to grow successful arable crops and keep a healthy
salt balence in the soil,.

Punjab Agricultural Research Institute, Faisalabad.

Executed January 31, 1976 (eff. 7/i/76). Duration: 3 years.

Amount: 888,541 Pakistani rupees (389,752, equivalent).

Principal Invastigator: Mr, Hayat Muhammad Bhatti

Cooperating Scientist: Dr. J. D. Rhoadss, SEA, Rivarside, California.

PK=ARS-78 (FG-Pa=267)

Survey and eveluation of effectivensss of the parasites, predators, and pathogens of cutvorma
affecting fruits, vegetables, ficld crops, and grasses.

Commorwealth Institute of Biological Control, Rawalpindi.

Executed November 1, 1976 (eff. 11/1/78). Duretion: 3 years.

Amount: 718,208 Pakisteni rupees ($72,546. equivalent).

Principal Inveectigator: Dr., A. I. Mohyuddin

Cooperating Scientist: Dr. J. Franklin Howell, SEA, Yakima, Wasi .ngton,

PK-ARS=79 (FG-Pa=258)
Biology and ecolugy of principal natural enawies of soms flies that breed in dung a1 vegstable
rvefuse in Pakistan. :
Commonvealth Institute of Biolcgical Control, Rawalpindi.
Exccuted May 16, 1973 (eff. 4/1/76)., Duration: 5 ysars.
Amount: 888,630 Pakistani rupees ($89,.761. equivalant).
Principal Investigator: Dr. A. I. Mohyuddin
Cooparating Scientist: Dr. Richard R. Bluma, SEA, College Station, Texas.

% PK-ARS-82 (FG-Pa=335)
Mycotoxins in food snd feedstuffa.
Pakistan Council of Scisntific and Industrinl Research, Lahore.
Executed - Duretion: 4 yeers
Awount: 902,940 Pakistani rupces ($91,206. equivalent).
Principal Investigstors: Drs. F. H. Shah and A. Salam Sheikh
Cooperating Scientist: Dr. C. W, Hesseltina, SEA, Peoria, Illinois.
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Current Grants, cont,

PK-ARS=-83 (FG-Pa=-270)
Investigations on the biological control of Rhizoctonia golani and Fusariium oxysporum £, lini causing

root rot and wilt diseases in cotton and linseed crops respectively.
Punjab Agricultural Research Institute, Faisalabad.
Executed May 14, 1976. Duration: S years.
Amount: 609,520 Pakistani rupess ($61,568. equivalent).
Principal Investigator: Dr. Mubhssmad Akhtar
Cooperating Scientist: Dr. Jack A. Lewis, SEA, Beltsville, Maryland.

PK=ARS=100 (FG~Pa=275)
Further taxonomic studies of economically Limportant families in the flora of Pekistan.
Stewart Herbarium, Pakistan Agricultural Research Council, Islamabad.
Executed June 1, 1976. Duration: 5 years,
Amount: 1,492,326 Pakistani rupess ($150,740. squivalent).
Principal Investigaters: Dr. E, Nasir and Mr. Yasin J. NHesir
Cooperating Scientist: Dr. Edward Z. Tervoll, £ZA, Beltsville, Maryland.

‘PK=-ARS~106 ‘FG—P.—272)
Studies on the biology, phenrlogy, and fisld tehavior of natural snemias of the pink bollworm

Pectinophora gossypiella (Saund) ir Pakistan.
Commonwealth Institute of Biological Control, Rawalpindi,
Executed June 24, 1976, Duration: 35 years.
Amount: 1,133,754 Pakiatani rvpees (§$114,520. equivalent).
Principal Investigator: Dr. A. I. Mohyuddin
Cooperating Scientist: Dr. H, M, Grzhem, SEA, Tucson, Axizona,

PK=ARS=114 (FG-Pa=294)

Screening of germplasn of Oleiferous Brassicse for resistance to aphids.
Nuclear Institute for Agriculture end Biology, Faisalabad.
Exacuted August 16, 1977. Duraticn: 35 years,
Amount: 709,38) Pakistari rupess (371,655. equivalent).
Principal Investigators: [Drs. Masrullah Chatha and Muniy Almad Bhatti
Cooperating Scientist: Dr, E, V. Wenn, SEA, Charleston, South Carolina,

PK-ARS=119 (FG-Pa~-285)

Investigations on nematodes parasitic on insert pests.
Commonwealth Institute of 3iologicel Control, Rawalpindi,
Executed January 24, 1977. Duration: 35 yeors.
Amount: 1,109,300 Pckisteni rupess (3$11Z,051. equivzlent).
Principal Inveetigator: Dr. A. I, Mohyuddin
Cooperating Scientist: Dr, William R. Nickle, SEA, Beltsville, Maryland.

PK~-ARS-122 (FG-Pa=293)

Tpi~ct pests on stored cerezl grains and cheir control in Pakistan.
University of Agriculture, Vaisalsbad.
Zxecuted April 17, 1977. Duration: 5 yeuzs.
Amount: 916,230 Pakistani rupess ($92,548. equivalent).
Principal Investigator: Dr. Hafiz ibdul Qayyum
Cooperating Scientist: Dr. lee A, Bulla, ‘‘EA, Msmhattan, Lensas,

* PK-ARS-125 FG-Pa=329
Integrated control of aphids on cruciferous crops in Pakistan.
Pakistan Agricultural Regearch Cowicil, Islemabad.
Executed Duration: 5 years.
Amount: $04,000 Pakistani rupees ($91,313, eqrdvalent}.
Principal Investigutor: Mr. Usc: Xhan Baloch
Cooperating Scicntist: Dr. Gacrgs Tamaki, SEA, Yekima, Washingion.
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PK=-ARS--128 (FG=-Pa-296)
Invastigations on the natural enemies of Epilachns spp. in Pakistan.
Coommonwealth Institute of Biological Control, Rawalpindi.
Executed June 1, 1977 (eff. 12/1/78), Duration: 2 years.
Amount: 433,692 Pakistani rupees ($43,807. equivalent),
Principal Investigator: Dr. A, I. Mohyuddin
Cooperating Scientist: Dr. Robert Schroder, SEA, Beltsville, Maryland.

PK=ARS-131 (FGC-Pa-305)
Studies on incidence, epizootiology, and development of effective vaccines for the c.atrol of

contagious caprine pleuropneumonia and contagious agalactia in sheep and goats in Baluchistan,
Animal Husbandry Department, Baluchistan.
Executed November 1, 1977. Duration: 5 years.
Amount: 1,562,180 Pakistani rupees ($157,796. equivalent),
Principal Investigator: Mr., Munir Ahmed Tariy
Cooperating Scisutist: Dr. A. E. Dardiri, SEA, Greenport, New York.

PR=ARS-132 (FC-Pa-328)
Development of procedures for using Apanteles flavipes in periodic releases for control of stalk
borers feeding on sugarcans anl other graminacecus plants.

Commonwealth Institute of Biological Control, Rawalpindi.

Executed Duration: 5 years.

Amount: 1,879,360 Pakistani rupees ($189,834. equivalent),

Principal Investigator: Dr. A, I. Mohyuddin

Cooperating Scientist: Dr. Edgar G. King, Jr., SEA, Stonaville, Mississippi.

PR-ARS-135 (FG~-Pa-306)
Studies on rinderpest-like d{seases prevalent in livestock at Landhi cattle colimy, Karachi.
Livestock Experiment Station, Karachi,
Executed March 1, 1978 (eff, S5/15/80). Duration: 5 years.
Amount: 1,713,500 Pakistani rupeas ($173,081. equivalent).
Principal Investigator: Dr. S, M, Athar
Cooperating Scientist: Dr. A. H, Dardiri, SEA, Creemport, New York.

PX=ARS-137 (FG-Pa-299)
Studies on the storage stability of pesticides and their residues on crops in Pakistan.
Pakistan Agricultural Research Council, Malir Halt, Karachi.
Executed July 26, 1977 (eff. 7/10/78). Duration: S years.
Amount: 1,191,600 Pakistani rupees ($120,465. equivalent), -
Principal Investigator: Mr. Mirsa Mohammad Hussain Baig
Cooperating Scientist: Dx. Robert J. Argauer, SEA, Beltsville, Maryland.

PK-ARS=146 (FG-Pa-317)
Investigations on nev strains of Bacillus thuringiensis (BT) affecting lepidoptervous crop pasts.
University of Karachi, Karachi.
Exscuted September 28, 1978. Duration: 5 years.
Amount: 1,021,662 Pakistani rupees ($103,198. equivalent).
Priucipal Investigator: Mr. Abdul Farid Khan
Cooperating Scientist: Dr. Clayton C. Baegle, SEA, Browansville, Texas.

PX-ARS=147 QFG-PI-315)
Investigation of the resistance of indigenocus (desi) fowls to Leukosis and determination of the relative

resistance to Marek's disease of crosses and reciprocal crosses of desi and exotic breeds of chicken,
Poultry Research Institute, Karachi.
Executed June 24, 1978 (eff. 11/1/78), Duration: 2 years.
Amount: 319,132 Pakistani rupees ($32,236. equivalent).
Principal Invntig-tur Dr. S. M. Athar
Cooperating Scientist: Dr. J. M. Sharma, SEA, East Lansing, mmm.

PK=ARS~150 (FG-Pa~324)
Studies on biosystematics and control of wmites of field crops, vegetables, and fruit plants in Pakistan.
University of Agriculture, Faisalabad.
Executed November 10, 1978. Duration: 3 years.
Amount: 1,300,429 Pakistani rupees ($131,356. squivalent).
Principal Investigator: Dr. Wali M. Mdhr
Cooperating Scientist: Dr, Edward W. Baker, SEA, Beltsville, Maryland.
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PK-SEA~152 (FG-Pa=-320)
Studies oa tha integrated control of sclarotial fungi.
University of Karachi, Karachi,
Executed October 26, 1978, Duration: 3 years.
Amount: 1,002,208 Pakistani rupeas (§101,233, equivalent),
Principa Invastigator: Dr. Abdul Ghaffar
Cooperating Scientist: Dr. Jack A, Lewis, SEA, Beltsville, Maryland.

PK=SEA=154 (FG-Pa=319)

Ecology of leafhopper pests of vegetables and fruit plants of Pakistan,
University of Karschi, Karachi.
Executed October 11, 1978, Duration: 3 yeare.
Anount: 1,377,324 Pakistani rupses ($139,124, equivalent).
Princ’;°1 Investigator: Dr. Mansoor Ahmed
CooperatiLx Scientist: Dr. M, W, Nielson, SEA, Tucson, Arizona,

* PK-SEA=159(N) (FG-Pa=334)
Project for the evaluation of introduced sciom aud rootstock cultivars, selection for expansion of
persimmon, pome, and nut fruits projsct in northern' areas of NFP (Pakistan).
Agricultural Research Institute, Tarnab,
Executed . Duration: 5 years,
Amount: 2,261,390 Pakistani rupees ($228,423, equivalent).
Principal Investigator: Prof. M. S, Roghani
Cooperating Scientist: Dr. Mikloas Faust, SEA, Beltsville, Maryland,

Economics, Statistics, and Cooperatives Service

PK~-ARS-85 (FG-Pa-~286)
Melon fruit fly and its contrcl in (NWFP) Pakistan.
Agriculiural Research Institute, Tarmab.
Executed February 14, 1977, Duration: 5 years.
Amount: 852,280 Pakistani rupees (586,089, equivalent).
Principal Investigator: Dr. Sharfuddin Khan
Cooperating Scientist: Dr. Ernest J, Harris, SEA, Honolulu, Hawaid.

PK-ARS=87 (FG-Pa=260)
Studies on the long term effects of gamna rays on some important paats of stored cereals.
Pakistan Agricultural Research Council, Malir Halt, Karachi,
Fxecuted June 1, 1975, Duration: 5k years.
Amount: 665,603 Pakistani rupees ($67,233, equivalent),
Principal Investigators: Drs., Hafiz Altmed and Muhazmad Allahdad Khan
Cooperating Scientist: Mr, Elvin W. Tilton, SEA, Savannah, Georgia.

PK-ARS-88 (FG~Pa-263) .
Investigations on the insect enemies of Checopodium spp. (album, murale, and botrys) and Kochia scoparia

in Pakistan and supply of specific insect enemies of Salsola and Halogeton to the U.S.A.
Coumonwealth Institute of Biological Comtrol, Rawalpindi.
Executed July 1, 1976 (eff, 3/1/78). Duration: S years.
Amount: 1,107,380 Pakistan! rupees ($111,857, equivalent).
Principal Investigator: Dr. A, XI. Mohyuddin
Cooperating Scientists: Mr. Paul Dunn asd Dr. Lloyd A. Andres, SEA, Albany, California.

Studies oa potential biological control agents of white flies in Pakistamn.
Commonwealth Institute of Biological Control, Rawalpindi.
Executed July 1, 1976 (eff. 3/1/79). Duration: 3 years.
Amount: 383,460 Pakistani rupees ($38,733. equivalent),
Principal Investigator: Dr. A, I. Mohyuddin
Cooperating Scientist: Dr. Dial P. Martin, SEA, Stoneville, Mississippi.
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PK=ARS=90 (FG-Pa=273)
Investigations on the natural enemies of selected lepidopterous pests of crucifers and feasibility
studies of mass-rearing and releases of promising species for the control of these pests.
Commonwealth Institute o:" Biological Control, Rawalpindi.
Executed November 1, 1976 (eff. 3/1/78). Duration: 5 years.
Amount: 1,054,200 Pakistani rupees ($106,485. equivalent).
Principal Investigator: Dr. A. I. Mohyuddin
Cooperating Scieantist: Dr. George Tamaki, SEA, Yakima, Washingtonm.

Forest Service

PK=-FS-32 (FG~-Pa-231)
A survey of occurrence and structure of root nodules in non-leguminous Angiosperms of Pakistan and
their ecological and economic significance in reforestation and goil/plant conservation as providers
of atmospheric nitrogen.

Quaidei-Azam Unive: sity, Islamabad.

Exccuted January 1, 1974. Duration: 7 years,

Amount: 2,342,248 Pakistani rupees ($236,591. equivalent).

Principal Investigator: Dr. A. H. Chaudhary

Cooperating Scientist: Dr. Edward Hacskaylo, FS, Beltsville, Maryland.

PR-FS-33 (FG-Pa=257)
Management study of hybrid poplar.
Pakistan Forest Institute, Peshawar.
Executed March '3, 1975 (eff, 9/1/75). Duration: 5 years, 5 months.
Amount: 333,973 Pakistani rupens ($33,735. equivalent).
Principal Investigator: Mr. Mahmood Igqbal Sheikh
Cooperating Scientist: Dr. D. T. Cooper, FS, Stoneville, Mississippi.

PR-FS=39 (FG-Pa=-256)
selection of suitable poplnr clones for large scale poplar plantation in the Pumnjab.
Silvicultural Research Forest Division, Lahore.
Executed April 3, 1975 (eff. 1/1/76), Duration: 5 years.
Amount: 767,991 Pakistani rupees ($77,575. equivalent).
Principal Investigator: Mr. Muhammad Attaullah Rana
Cooperating Scientist: Dr. M. E. Demeritt, FS, Dnrham, New Hampshire.

PK-FS=42 (FG-Pa-291)
Genetic improvement and breeding of three poplar specias.
Pakistan Forest Institute, Peshawar.
Executed February 2, 1977. Duration: 5 years.
Amount: 588,975 Pakistani rupees ($59,492, equivalent).
Principal lnvestigator: Di. K. M. Siddiqui
Cooperating Scientist: Dr. M. E. Demeritt, FS, Durham, New Hampshire.

PR-FS-46 (FG-Pa-312)
Effect of fertilizer on the rate of growth of forest trees.
Pakistan Forest Institute, Peshawer.
Executed Jamuary 26, 1978 (eff. 5/20/78). Duration: 5 years.
Amount: 417,875 Pakistani rupees ($42,210. equivalent).
Principal Investigators: Mr. Mahmood I. Sheikh and Mr. Raja Walayat Hussain
Cooperating Scientist: Dr. David L. Graney, FS, Fayetteville, Arkansas.

PR=FS~47 (FG-Pa~322)
Utilization of poor quality woods growing in Pakistan for the mamifacture of panel products.
Pakistan Forest Institute, Peshawar,
Executed December 2, 1978 (eff. 3/26/79). Duration: 3 years.
Amount: 330,000 Pakistani rupees ($33,333. equivalent),
Principel Investigator: Dr. K. M, Siddiqui
Cooperating Scientist: Mr. Johm A. Youngquist, FS, Madison, Wisconsin.
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PK-F§=48 (FG-Pa=323)
Inovestigation of asatomical, physical, and mechanical properties of exotic and indigenous poplars
grown in Pakistan,

Pakistan Forest Institute, Peshewer,

Executed December 2, 1978 (eff. 3/26/79). Duration: 3 years,

Amount: 338,300 Pakistani rupees ($34,172. equivalent),

Principal Iuvestigator: Dr. K. M. Siddiqui

Cooperatirg Scientist: Dr. Martin Chudnoff, FS, Madison, Wiscousin,

PY-FS-49 (FG-Pa-308)
Crowth and management of fast growing tree specics in Sind,
Silvicultural Research Division, Hyderabad, Sind,
Executed November 5, 1977. Duration: S y.,ars,
Amount: 1,175,306 Pakistani rupees ($118,718, equivalent).
Principal Invest'gator: Mr, Ali Gul Lakho
Cooperating Scientist: Dr. Donald T, Cooper, PS, Stoneville, Mississippi.

PK-FS-50 (FG-Pa=313)

Effect of natural enemies and silvicultural practices on poplar borer populations.
Pakistan Forest Institute, Peshawar.
Execited February °5, 1978. Duration: § years.
Arount: 1,094,925 Pakistani rupees ($110,598. equivalent).
Principal Investigators: Mxr. Ismail Chaudhry and Mr. M, I. Ahmad
Cooperating Scientist: Dr. Jemes D. Solomon, FS, Stoneville, HMississippi.

PK-FS~51 (FG-Pa=326)
Study of size, placement, and composition of windbreaks for optimum production on annual crops and woods.
Pakistan Forest Institute, Peshawar.
Executed March 2£, 1979 (eff. 12/1/79). Duration: 5 years.
Amount: 1,347,500 Pakistani rupees ($136,111. equivalent).
Principal Investigator: Dr. G, M. Khattak
Cooperating Scientist: Dr. David ¥, Van Haverbeke, FS, Lincoln, Nebraaka.

PR-PS-52 (FG-Pa-316)
To develop rzchniques for utilirzing arid and semi-arid lands through planning under dry conditiona.
Pakistan Forest Institute, Peshawar.
Executed August 26, 1978 (eff. 1/1/79). Duration: 5 years.
Amount: 1,727,614 Pakistani rupees (8174,506, equivalant).
Principal Investigator: Mr. Mahmood Iqbal Sheikh
Cooperating Scientist: Dr. Stanley L. Krugman, PS, Washington, D.C.

PR-FS-54 (FG-Pa-321)
Blo-ecology of avian fauna in the Sind Province of Pakiatan.
University of Karachi, Rarachi.
Executed June 9, 1979, Duration: & yeara.
Amount: 1,635,460 Pakiatani rupees {$165,198. equivalent).
Principal Investigator: ... Pearwaiz A, Siddiqui
Cooperating Scientist: Dr. Ardell J. Bjugstad, PS, Rapid City, South Dakota,

PK=-FS-55 (FG-Pa=327)
Survey and control of mistletoes in Pakigtan
Pakistan Forest Institute, Peshawar.
Executed March 11, 1979 (eff. 8/6/79). Duration: 5 yaears.
Amount: 1,293,000 Pakistani rupees ($130,606. equivalent).
Principal Investigator: Mr. Zakanllah
Cooperating Scientist: Dr. Frank Hawksworth, FS, Fort Collins, Colorado.

PK-FS=56 (FG-Pa-318)
Ecology and control (microbial and hormomal) of termites in Pakiastan,
University of Punjab, Lahore.
Executed October 1, 1978. Duration: 5 years.
Amount: 1,949,500 Pakistani rupeas ($196,919. equivalent).
Principal Inveatigator: Dr., Muzaffer Almad
Cooperating Scientist: Dr. J. K. Mauldin, P8, Gulfport, Mississippi.
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PK-FS=-57 (FG-Pa-325)

Intensive resiu extraction methods for Pinus roxburghii.
Pakistan Forest Institute, Peshawar.
Executed February 18, 1979. Duras“{on: & years.
Amount: 515,359 Pakistani rupees ($52,056. equivalent).
Principal Investigator: Mr. Mahmood Igbal Sheikh
Cooperating Scientict: Mr. Robert D. McReynolds, FS, Olustee, Florida.

* PK-FS=59 (FG-Pa-331)
National ressarch program of tree improvement and introduction.
Pakistan Forest Institute, Peshawar,
Executed Duration: 5 years.
Amount: 4,509,000 Pakistani rupees ($455,455. equivalent).
*Principal Investigator: Dr. K. M. Siddiqui
Cooperating Scientist: Dr. Peter W. Garrett, FS, Durhem, New Hampshire.

* PK-FS-60 (FG-Pa=332)
Preparation of monographs on (1) Eucalyptus camaldulensis, Dehn, (11) Eucalyptus microtheca, F.V.M.,
(114) Eucalyptus tereticornis, Sm.
Pakistan Forest Institute, Peshawar.
Executed Duration: 1 year.
Amount: 138,000 Pakistani rupees ($13,393. equivalant).
Principal Iovestigator: Mr. Mahmood Iqbal Shiekh
Cooperating Scientist: [Dr. Stanley L. Krugman, PS, Washington, D.C.
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