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HABITAT, POPULATION, BREEDING ACTIVITIES
AND THREATS TO HOUBARA BUSTARD
IN NAG VALLEY (PAKISTAN) IN 1999-2001

Muhammad Sajid Nadeem, Asghar Ali Mian, Haroon Rashid, Muhammad Asif

Abstract. Nag Valley is located 27° 41° N and 65° 14’ E between Besima and Panjgur in the south-west of
the District Kharan. It is a narrow valley having an area about 1500 km?. Its altitude varies between 1100 m and
1600 m. Surveys were carried out to study the Houbara habitat and population density. A total of 118 plant
species belonging to 61 families were recorded. Vegetation was very specific according to soil type. The most
dominant species on the basis of importance value were Zygophyllum eurypterum, Rhazya stricta, Pennisetum
divisum, Convolvulus spinosus, Otostegia aucheri, Astragalus stocksii, Cymbopogon jwarancusa, Haloxylon
ammodenderon, Haloxylon griffithi, Fagonia indica and Peganum harmala. Two new species Douepia tortuosa
and Cynomorium songaricum were recorded from Nag area. The density of wintering Houbara was 0.141 +
0.024 ind./km?in 1999, which gradually decreased to 0.116 + 0.023 in 2000 and 0.103 + 0.023 ind./km?in 2001.
The decline was 17.92 % in 2000 and 10.92 % in 2001. The density of breeding Houbara in Nag Valley was
0.041 £ 0.021 ind./km?in 1999, which decreased to 0.038 + 0.019 in 2000 and 0.034 =+ 0.020 ind./km?in 2001.
The decline was 8.06 % in 2000 and 10.53 % in 2001. There were 20-30 pairs of Houbara during breeding
season in Nag. Excessive hunting, overgrazing, poaching, deforestation and shrinkage of habitat are the main
threats to breeding population.
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MecToo0uTaHUSs, HaceJeHUe, THe310BaHUEe H Yrpo3bl JxkeKy B foauHe Har (Ilakucran). - M.C. Ha-
1uM, A.A. Muamn, I'. Pamua, M. Acug. - Bepkyrt. 13 (2). 2004. - [lonuna Har pacrniosioxkeHa Ha 1oro-3amnaje
okpyra Xapad B mpoBuHImH benymkuctan. Ee miomans oxono 1500 xm?. HccmemoBanusi MPOBOIIIHCH C
LeNIbI0 U3YYCHUSI MECTOOONTaHUI U HaceleHHs Jukeka. beuto 3apeructpuposano 118 pacrenuii u3 61 cemeii-
cTBa. PacTUTEIBHOCTD CHIBHO MEHSUIACh B 3aBHCHMOCTH OT TUIIA IOUYBHL. [IIOTHOCTH HAaCEIEeHUs 3UMYIOIIHX
JokekoB cocranisia 0.141 + 0.024 oc./km?>B 1999 1., B 2000 1. cam3miack Ha 17.92 %, a 8 2001 . — Ha 10.92 %.
[110THOCTH HAaCEeNEeHHs THE3IAIMXCsS JUKeKoB cocTaBia 0.041 + 0.021 oc./km? B 1999 1., B OCIIEMYIOIIIE TOIBI
cHu3mIach Ha 8.06 % u 10.53 %. UnucnenHocTs jykexa B JonuHe Har B rue3oBoif ce3oH cocrasmser 20-30 map.
OCHOBHBIMH YTp03aMH UL BUJA SIBIAIOTCS: Upe3MepHast 0X0Ta, IEPEBBINAc, BEITANTHIBAHUE, CBEACHHUE JICCOB U
YMEHBIIICHHE [LIOMAIH MECTOOOHTaHHI.

INTRODUCTION totaling 93 plant species but similar in having

aregular shrub layer and low vegetation cover

The Houbara Bustard (Chlamydotis undu-
lata macqueenii) is a desert-adapted species
that utilizes “open or shrubby, level or undu-
lating more or less arid plains uninhabited by
man” (Cramp, Simmons, 1983). Houbara typi-
cally occurs in the areas that receives 140 mm
to 230 mm annual rainfall and have a tempera-
ture range of 4-34 °C but they may tolerate
short periods of lower and higher temperatures
(Collins, 1984; Mian, 1988). The species
seems to prefer sandy soil with a sparse vege-
tation of low shrubs (Mendelssohn, 1980).
Houbara has wide ecological amplitude and
occurs in 25 different vegetative communities

© M.S. Nadeem, A.A. Mian, H. Rashid, M. Asif, 2004

(Mian, 1988).

Balochistan is the largest province of Pa-
kistan and always considered as the breeding
ground of Houbara Bustard. Kharan and Cha-
gai districts used to comprise the best breed-
ing habitats of Houbara Bustard. There is no
recent record of Houbara breeding in Chagai
but Houbara is still breeds in Nag Valley (Na-
deem et. al., 1997). Nag Valley is a sub-tehsil
of Besima (district Kharan) located 27°41° N
and 65° 14’ E between Besima and Panjgur in
the south-west of the district Kharan. Its alti-
tude varies between 1100 m and 1600 m. It is
anarrow valley having an area about 1500 km?.
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The climate of the area is generally arid with a
maximum precipitation of about 200 mm per
annum. Virk (1995) recorded the mean mini-
mum temperature 15 °C and mean maximum
32 °C in the month of April. There were good
rains in 1997 resulting in green vegetation but
after that no rain was received since 2001, due
to which vegetation was in poor conditions.

The present study was undertaken to high-
light the habitat conditions, vegetation com-
position and wintering and breeding Popula-
tion of Houbara in Nag Valley.

MATERIAL AND METHODS

Vegetation sampling

Vegetation of the area was sampled by
quadrat laid along a transect. Each transect was
separated from the previous one by 10 km,
traveled by 4 x 4 Toyota double cabin. Five
quadrats (10 x 10 m) were taken perpendicu-
lar to both sides of the transect line, with a 10
m distance between two consecutive quadrats.
Density, frequency and percent coverage of all
the species were recorded and their importance
value was calculated in accordance with Hus-
sain (1983).

Plant species were identified at Botany De-
partment, Punjab University Lahore and Na-
tional Herbarium Islamabad and have been
preserved for herbarium record.

Population estimates

The surveys were conducted every year in
late September for wintering population and
March to May (1999-2000) for breeding popu-
lation. Population estimates for Houbara were
made by Simple Strip method. Transects of 10
km length and 500 m wide (250 m on both
sides) were studied, by driving 4 x 4 vehicle at
alow speed (20 km/h) along transect. Transects
were taken randomly at different prime habi-
tats with use of one vehicle. Survey time was
from sunrise to 10°° am and from 3% pm to
sunset. The distance of birds flushed was noted
in approximation and indirect clues such as
footprints, droppings and feathers were noted
on both sides of transects. Fresh footprints and
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droppings were considered while estimating
population. The data were analyzed following
standard statistics (Tanner 1978; Maan et al.,
1999; Nadeem et al., 2004).

Density, D =ng/2W (L).

Total population estimates, P =D x A.

Where: n = number of Houbara groups ob-
served; g = mean group size; 2W = width of
transect on both side of transect; L = total
length of all transects; A = total area of ha-
bitat.

Climate
Temperature of Nag Valley was recorded
at Houbara Research, Rehabilitation and
Breeding Center (HRRBC), Nag Valley
(Kharan).

Soil analysis
Twenty samples of soil were collected in
order to determine the status of soil fertility.
This study was carried out to correlate the sig-
nificance of soil fertility with distribution of
plants. Soil analyses were carried out by Soil
Survey Department, Quetta (Balochistan).

RESULTS

Vegetation sampling

A total of 118 plant species belonging to
61 families were recorded (Table 1). Vegeta-
tion was very specific according to soil type.
The most dominant species on the basis of im-
portance value, were Zygophyllum eurypterum
and Rhazya stricta, which grow in gravel sand,
sandy clay and sandy streambeds. Pennisetum
divisum and Convolvulus spinosus were also
wide spread species found in sandy clay and
sandy streambeds. The other common species
of Nag were Otostegia aucheri, Astragalus
stocksii, Cymbopogon jwarancusa, Haloxylon
ammodenderon, Haloxylon griffithi, Fagonia
indica and Peganum harmala. Two new spe-
cies Douepia tortuosa and Cynomorium son-
garicum were recorded from Nag area.

The leading family was Chenopodiaceae
with eight species, followed by Compositae,
Boraginaceae and Tamaricaceae. A maximum
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2001) showed that almost all spe-
cies in Nag Valley were decreas-
ing due to overexploitation and
drought. Many species, which ob-
served in 1999, did not found in
2001 (Table 1). It appeared that
food plants of Houbara were
gradually decreasing like other
species. The importance value of
Fagonia indica, which is the most
preferred food of Houbara, was
18.69, 14.37 and 12.85 in 1999,

Photo 1. Houbara concealed in Astragalus stocksii.

of 33 species were found in sandy clay soil,
followed by 20 species in gravel sand, 16 in
sandy streambeds and 11 on compact sandy
habitat. Only four species were confined to
rocky slops. Dominant species on sand clay
were Tavernieria spartea, Withania coagulans,
Alhagi maurorum and Echinopsis griffithi,
while in sandy habitat Calligonum crinitum
and Haloxylon salicornicum were common. In
sandy streambeds Sophora mollis, Nannor-
rhops ritchieana, Nerium odorum and Tamarix
were leading species while on gravel sand be-
side the Zygophyllum eurypterum and Fagonia
indica, Colchicum robustum, Euphorbia cae-
ladenia and Plantago ovata were dominant.
Importance value of plant species (1999—

2000 and 2001 respectively. Al-
though it was decreasing gradu-
ally, but is still in good numbers
in the habitat. Importance value of
Salsola arbuscula in three years was 4.58, 3.13
and 0.00 indicating a constant decrease. Arte-
misia maritima is another food plant of
Houbara but its numbers were also decreasing
and the importance value was 9.67, 8.39 and
6.29 in 1999, 2000 and 2001. Haloxylon
salicornicum is also preferred by Houbara and
had importance values 6.68, 4.37 and 3.89
showing a gradual decrease. Similarly food
plants Tribulus longipetalus, Alhagi mauro-
rum, Artemisia sieberii, Heliotropium strigo-
sum and Heliotropium cabulicum were also de-
creasing.

Houbara shelter plants (Photo 1) (Zygophy!-
lum eurypterum, Rhazya stricta, Cymbopogon
Jwarancusa, and Astragalus stocksii) were also
rapidly decreasing, being the only
source of fuel wood for the people

Photo 2. Houbara in Nag Valley (May 2000).

of Nag Valley. The importance
value of Zygophyllum eurypterum
(1999-2001) was 45.19, 33.29
and 32.33 indicating a gradual de-
cline. Importance value of Rhazya
stricta was 20.93,19.13 and 16.39
showing a constant decrease.
Cymbopogon jwarancusa had im-
portance values 16.52, 12.19 and
9.09 indicating a progressive de-
cline. Similarly the numbers of As-
tragalus stocksii was also decreas-
ing, and the importance value was
17.03, 12.13 and 9.16.
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Table 3

Detail of soil analysis of samples collected from Nag Valley
PeSyJ'H:TaTI)I aHaJIn3a IMIOYBCHHBIX 06pa3u013 U3 OOJIMHBI Har

Sample No. | T.S.S., H Clay, | Silt, | Sand,

Up—l})own % P w | % | % Texture
0l 5499 | 0038 | 78 27 13 60 Sand/Loam
02 5599 | 0048 | 79 25 15 60
03 5699 | 0080 | 7.6 24 17 59 Loamy sand
04 5799 | 0051 | 78 22 13 65
05 5899 0.11 8.0 21 12 67 Loamy sand
06 59-99 0.10 7.9 17 13 70
07 6099 | 0063 | 8.1 23 9 68
08 61-99 | 0.071 8.2 17 11 73 | Sand/Clay/Loam
09 6299 | 0091 | 83 19 14 67 Sandy Loam
10 6399 | 0042 | 8.1 21 13 66
11 6499 | 0.053 | 7.8 17 13 70
12 6599 | 0.091 8.0 23 9 63 | Sand/ClayLoam
13 6699 | 0073 | 81 19 9 72 Sand Loam
14 67-99 0.10 8.2 11 11 78
15 6899 | 0.012 | 82 9 15 76 Loamy sand
16 6999 | 0016 | 83 11 12 77
17 7099 | 0.019 | 8.4 12 26 62 Loamy sand
18 71-99 0.16 8.2 13 21 66
19 7299 0.17 8.1 9 20 71 Sandy Loam
20 73-99 | 0.032 | 83 1 18 71

tial for economical beneficial return, due to
classification of the soil.

The soil has sufficient nutrients to support

a variety of plant species in
Houbara habitat. But it de-
pends on rainfall, which is
erratic. During low rain-
falls even drinking water
gets scarce and both plant
and animal communities
suffer adversely.

Population

The density of winter-
ing Houbara (Table 5) in
Nag Valley was 0.141 +
0.024 ind./km?in 1999,
which gradually decreased
to 0.116 = 0.023 in 2000
and 0.103 +0.023 ind./km?
in 2001. The reason was,
population still arriving in
late September and sec-
ondly the vegetation was
dry than Punjab due to low
rainfall. The decline was

17.92 % in 2000 and 10.92 % in 2001. If we
compare the population of 2001 to 1999, then
the decline was 26.89 % in two years, which

Table 4
Composition of soil in Nag Valley
Cocras no4BHl B goauHe Har
Sligl-ll))livlj: | Cace m(;:geil,ﬁoc/., N | P29 k0% | R
R B T Y™ ETEN T
R B R Y IV TR
o I I TR FY7) BT R
08 690 | 25 oo oosT| s 1" _
(l)g gggg 32 852 0.031 08 09 _
E gg:gg éﬁ 8:21 0.029 | 09 11 _
4 99 | 21 080 oot | o7 7| -
6 999 | 1 o3 oot | o7 16 _
}; ;?gg ;? 823 0.030 11 09 _
2 799 | 30 095 oo | 09 5| -

is alarming.

The density of breeding
Houbara (Photo 2) in Nag
Valley was 0.041 + 0.021
ind./km?in 1999, which de-
creased t0 0.038 £ 0.019 in
2000 and 0.034 + 0.020
ind./km?in 2001 (Table 5).
The decline was 8.06 % in
2000 and 10.53 % in 2001.
The population of 1999 to
2001, if compared, then the
decline was 17.74 % in two
years. It was estimated that
there were 20-30 pairs of
Houbara during breeding
season in Nag Valley. Den-
sity figures assessed were
somewhat low from mini-
mum sustainability. The
bird showed no significant
preference for a particular
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habitat with unique set of ecologi-
cal condition. Population was uni-
formly distributed in the gravel
sand, sandy clay, sandy desert and
sandy streambed. However, fluc-
tuations were found with the avail-
ability of food plants.

»

Breeding activities
In 19861988, National Wild-
life Research Center Taif collected
eggs from Nag Valley during egg

collection expedition, in order to
raise the breeding stock for Taif
breeding center. At that time there
was a good breeding population of
Houbara but this exercise left adverse affects
and even now people collect the eggs/chicks
and tried to sale. It causes a serious decline of
breeding population and now limited popula-
tion breed there. An abandoned nest of Hou-
bara was found in Mazardan area of Nag Val-
ley in April 1998 (Photo 3) with two eggs and
pieces of broken shell. Both the eggs were fer-
tile but due to uncertain reasons, embryos died
in early stages of development. The presence
of broken shell and size of the nest lead to the
fact that one or two eggs did hatched. The nest
was on the fringes of a wheat field, located N
27° 60.896 and E 65° 21.352 and the altitude
was 1567+ 51 ma.s. L.

Photo 3. Eggs of Houbara Bustard. 21.04.1998.

Another old nest (Photo 4) of Houbara with
some pieces of shell debris was found on 21.04.
1999. The nest was located next to a small tuft
of Haloxylon near an uncultivated field, ad-
joining other three wheat fields. The location
ofthe nest was N 27° 15.464 and E 65°03.337
and the altitude was 1343 + 36 m. The nest
was a shallow scrape measuring 12 x 14 cm,
the size indicating that two or three eggs might
have been hatched. The footprints of female
and two chicks were also observed in the area
but chicks were not seen. The acronautical dis-
tance of this place from Nag Village was 7.94
km. No nest was seen in the year 2000 and
2001.

Table 5
Houbara wintering and breeding population in Nag Valley (1999-2001)
3uMyIolIasl ¥ THE3/10Bast MOMYISLNY Jpkeka B gonuHe Har (1999-2001)
Year Total area of Transects, Surveyed Birds Density, Estimated
habitat, km? n area, km? recorded ind./km? population
Wintering population
1999 1,500 34 170 24 0.141 £0.024 212
2000 1,500 36 180 21 0.116 + 0.023 174
2001 1,500 33 165 17 0.103 £0.023 155
Breeding population
1999 1,500 58 290 12 0.041 £ 0.021 62
2000 1,500 68 340 13 0.038 £0.019 57
2001 1,500 58 290 10 0.034 + 0.020 51
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Photo 4. Nest of Houbara with eggshell debris. 21.04.1999.

There are several factors responsible for
low breeding success of Houbara in Nag Val-
ley. The presence or absence of rain during
breeding season could be a very important fac-
tor on the growth of chicks or on their death.
Nesting may only take place if conditions are
favourable i. e. sufficient vegetation and food
become available after winter rainfall but in
Nag Valley sever drought conditions were ob-
served from couple of years. Lack of food may
limit the breeding success. Disturbance and
grazing pressure are the critical factors for fail-
ure of breeding. The nest is frequently aban-
doned when the female is disturbed, exposing

Photo 5. Chick of See See Partridge.

the eggs to temperature and preda-
tors. Breeding success may also be
density-dependent as there is very
low density of Houbara in Nag
Valley; the chances of finding mate
are reduced. This may be particu-
larly important for Houbara where
the male must attract a female to a
specific display site but at low
densities it is very difficult.

Nag Valley is not only the
breeding ground of Houbara Bus-
tard, but it also supports a number
of breeding species. The eggs of
Stone Curlew (Burhinus oedicne-
mus), Indian Courser (Cursorius
coromandelicus) and Indian Sandgrouse
(Pterocles exustus) were seen in the area.
Chicks of Stone Curlew, Hoopoe Lark (4/ae-
mon alaudipes) and See See Partridge (Ammo-
perdix griseogularis) (Photo 5) were also re-
corded. A number of reptiles and other ani-
mals like Cape Hare and foxes are also breed
in the locality. This area is also a migratory
route of Common Cranes (Grus grus) and Dal-
matian Pelicans (Pelecanus crispus). Pelican
used Nag area as stopover during their migra-
tion toward the coast of Gawadar (Arabian
Sea). Two groups of 25-30 birds (Photo 6) in
each, of Dalmatian Pelican were observed tran-
siting near Nag Village on 7.04.1998. Groups
of 15-20 and about 10 pelicans were again
seen at the same locality on same date in 1999
and 2000 respectively.

Threats to the breeding
population

Although the Houbara appears well pro-
tected legally, but in many areas the protec-
tion is only theoretical. The fact that there is a
law protecting the Houbara does not stop it
from being hunted unless the law is enforced.
In most areas it is difficult to implement the
law for basic practical reasons; the habitat of
Houbara is extremely vast, the birds are gen-
erally at low densities. There are very few agen-
cies responsible (rangers, game watchers etc.)
to enforce the law and they are not well equipped.
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The people of Nag are gener-
ally found of hunting. They also
invite hunters from adjoining ar-
ecas of Panjgur and Besima. They
mainly hunt for meat and fun. Be-
cause of number of specific con-
ditions, which make it, difficult to
control the keeping and use of fire-
arms by the local population and
also owing to the low level of na-
ture conservation education, the
local landlords and bureaucracy
are also involved in hunting. Ar-
abs did not hunt here since 1997,
to support the breeding population
but local hunt there throughout the
year and do not care for breeding season. Be-
side the Houbara, they hunt the Indian Courser,
Sandgrouses, See See Partridges and Cape
Hare (Lepus capensis). The numbers of these
species are also rapidly decreasing.

Poaching on Houbara breeding grounds is
still widespread and causes appreciable losses.
Egg collection expeditions by Saudi team from
National Wildlife Research Center Taif 1986—
1988 left adverse effects. They purchased eggs
from locals at the rate of Rs. 1,000 to Rs. 3,000
per egg/chick. This is an attractive amount for
poor inhabitants. The practice of collecting and
selling eggs/chicks still continues, causes a
serious decline to breeding population.

Increasing human population has led to an
increasing demand on land for agriculture, in
prime breeding habitat of Houbara. Modern
machinery (tractors) has made it easier for
people to expand their agricultural activities.
Consequently, wild lands are being brought
under plough continuously depriving the birds
from natural habitats which are essential for
their breeding success. Although the cultivated
field sometimes contribute a rich source of
food for the bustards during droughtness but
further reduction in the remaining natural habi-
tat would endanger the existence of the popu-
lation by eliminating the essential breeding
sites.

Natural predators of Houbara and its chicks
in the Nag Valley are foxes, cats, monitor liz-

Photo 6. Dalmatian Pelicans in Nag Valley.

ards and birds of prey. Monitor lizards often
destroy the nest of Houbara. Moreover domes-
tic dogs of nomads living in the breeding area
also damage the Houbara eggs/chicks.

Overgrazing unlike hunting, indirectly af-
fects Houbara depleting natural food resources.
The result is initially less drastic but the end
result is the same. As the population increases,
their needs also increase. Consequently, live-
stock size (50-200 in every house) increases,
as it is the only source of income. This is also
increasing the disturbance in the breeding habi-
tat. Overgrazing not only takes away the shel-
ter but also deprived the birds from vegetable
food as well as insects and other arthropods
that constitute an important part of their diet.
Moreover, the uprooting of shrubs (Photo 7)
as fuel wood led to accelerating the deforesta-
tion in the area. Shrubs are also used for mak-
ing their huts and pens for livestock. They used
mainly Zygophyllum eurypterum, Rhazya
stricta and Haloxylon salicornicum as fuel
wood, which is also a favourite shelter for
houbara. The removal of shrubs takes away
shelter and nesting cover of the breeding birds
and their chicks.

The area of Nag Valley was declared as a
Wildlife Sanctuary in September 1995 to sup-
port the breeding population but it is only on
papers. Hunting, poaching, grazing and defor-
estation are still continued. Poaching of chicks/
eggs and trapping of live birds should be
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cies were recorded belonging to 61
families. Two new species Doue-
pia tortuosa and Cynomorium
songaricum were recorded. The
vegetation was different in differ-
ent soil. Only two species Zygo-
phyllum eurypterum and Rhazya
strictica were common in three
types of habitat i. e. gravel sand,
sandy clay and sandy streambeds,
while Heliotropium strigosum was
also grows in gravel sand, sandy

Photo 7. Uprooting of Zygophyllum for fuel wood.

checked strictly. It would seem urgent to slow
down the removal of bushes, which are a shel-
ter and food source for the Houbara Bustard
and are necessary for their security in repro-
duction. There should be a permanent ban on
hunting and development of new agricultural
fields should be discouraged.

Above all, the local population should be
educated in Conservation Ethics. This can be
done through awareness campaigns and in-
volving the people in conservation activities
through Participatory Rural Approach. Effec-
tive protection could be achieved by involv-
ing local communities in the conservation
projects. This would be feasible only if they
are made responsible for the protection of wild-
life species especially the birds, and involved
in income generating projects such as birds’
breeding and farming. Income sharing and in-
come generating activities of the local popu-
lace would win their favour and the cause of
conservation would get a boost.

DISCUSSION

Nag Valley is an admixture of alluvial
plains spread over an area of 1500 km?. There
are mild undulating sandy areas with frequent
tracks of bare ground covered with black and
dark-brown stones which provide an ideal
background for camouflage of breeding Hou-
bara and other birds. A total of 118 plant spe-

clay and sandy soils. Ten species
were common in two habitats gra-
vel sand and sandy clay, seven spe-
cies were found in sandy clay soil
and sandy streambeds, and four species con-
fined only to gravel sand and sandy habitat.
Similarly two species were common in sandy
soil and sandy streambeds, two were found
only in sandy soil and rocky surface while all
other species were specific to a single habitat.
No data is available for comparison.

In Nag Valley the densities were 0.141,
0.116 and 0.103 birds per km? for 1999, 2000
and 2001 respectively. The wintering popula-
tion was 212 birds in 1999 in breeding habitat
of 1500 km?. The population dropped to 174
Houbara in 2000 and 155 Houbara in 2001.
Only few previous studies were available for
comparison, Mian (1997a) reported the den-
sities during December 1986-1987 as 0.15,
0.30, 0.24, and 0.18 for east, center, west and
south Kharan respectively. In present study low
densities were recorded because population es-
timates were made in early season (last week
of September) and population still arriving.

The density of breeding Houbara in Nag
Valley was 0.041 £ 0.021 ind./km? in 1999,
which decreased to 0.038 +£0.019 in 2000 and
0.034 +0.020 ind./km?in 2001. Population was
62 birds in 1999, which dropped to 57 in 2000
and 51 in 2001. The decline was 8.06 % in
2000 and 10.53 % in 2001. It was estimated
that there were 20-30 pairs of Houbara dur-
ing breeding season in Nag Valley. Mian
(1988) reported 40—60 breeding pairs in west-
ern Balochistan.
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Ruthless hunting, poaching of eggs/chicks,
habitat shrinkage, overgrazing, and fuel wood
collection are the main factors for the decline
of Houbara, especially the breeding popula-
tion. Although Houbara is well adapted to liv-
ing in an agro-pastoral system yet the increas-
ing in agricultural activities affects the breed-
ing population of Houbara Bustard. Expansion
of agricultural fields reduces the extent of
breeding areas and increased human activities
make the bird more vulnerable to hunting and
trapping. Lavee (1986) reported intensive cul-
tivation is a threat to the population of Houbara
in the northern Negev. Removal of shrubs by
fuel wood collection and overgrazing takes
away shelter and nesting cover of the breed-
ing birds and their chicks. Lavee (1985) found
that heavily grazed area in Israel were reduced
the plant cover, so that deprived the birds from
vegetable food as well as insects. Collins
(1984) also described a similar situation on the
Canary Islands. The loss and alternation of the
Houbara habitat has played a significant role
in its decline, e. g. there has been substantial
change in the Russian habitat (Ponomareva,
1985) and Israel. Only 1,000 km? out of pos-
sible 3,000 km? is now considered suitable for
Houbara (Mendelssohn, 1980). The areas now
suitable for Houbara as a habitat have declined
in quality and quantity and have fragmented
across the range. Zygophyllum eurypterum and
Haloxylon are main shrubs of the breeding ha-
bitat in Nag valley which provide shelter to
the Houbara but both species were under severe
pressure of cutting for fuel wood and making
thatches as tree cover is absent in the valley.

Management strategies involving the local
populace are required immediately to boost the
breeding population. Scientific studies with the
cooperation of international scientists would
be helpful in this regard. Strict rules of wild-
life sanctuary should be applied and law en-
forcement agencies should actively be partici-
pated to improve the situation. It would seem
urgent to bane hunting and poaching com-
pletely. Awareness to local populace is neces-
sary about sustainable use of wildlife re-
sources.
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