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Abstract

The vegetation of 20 different graveyards in District Swabi was sampled quantitatively. Three main
communities: Dalbergia sissoo-Melia azedarach, Ziziphus mauritiana with 2 subtypes, and Acacia modesta with
5 subtypes, were recognized on the basis of similarity indices, importance values and floristic composition of
the stands. A. modesta community was widely distributed in the area. The first two communities represent
secondary succession in the area. The vegetation of all the stands was stratified into tree, shrub and herb
layers. The variation in the dominant species was due to edaphic and biotic disturbance. It is suggested that
the existing vegetation might further change due to underground seepage of water from nearby Tarbela dam.
A vegetation profile of all the communities is given.

Introduction

The Swabi district occupies the south and south-west part of Peshawar valley with
an average elevation varying from 300 to 650 meters. The research area s situated roughly
between latitude 34°C and 34° 35N and longitude 72°9* and 72° 40’ E. Lithologically the
area is composed of quartz to dolorite, schist and granite, sandstones, mudstones and
conglomerates. Geologically it consists of sedimentary and metamorphic rocks of or-
dovician and devonian origin. Geomorphologic features include piedmont plains, rolling
sand plain, loessal plain, infilled basin, cover flood plain and local fans (Said, 1978). The .
climate of the area shows wide diurnal and annual ranges in temperature due to its inland
position and is therefore, classified as continental type. The total rainfall is small and
erratic which shows variation due to contrasting relief differences in the area. The
summer is hot, with mean monthly temperature remaining at 27°C from May to Septem-
ber. June and July are the hottest months with mean maximum temperature of 42°C and
40°C, respectively. There is slight drop in temperature in August (37°C) with oppressive
heat due to high humidity. October is a transition from summer to winter. Winters are
cold. The mean monthly winter temperatures are below 20°C. January is the coldest
month (10°C). Ground frost is limited to 10 weeks from December upto mid February.
There is a well marked change from winter to summer during March-April.

Since the area is a transition between summer monsoon and western disturbances,
therefore, rain is received both during monsoon (350 mm) and winter (275 mm). August
is the wettest month (177-75 mm), receiving more than 50% of the total rainfall. The
annual rainfall increases from east (550 mm in Swabi) to west (775 mm in Tarbela) and
from south (650 mm in Topi) to north (800 mm at Utla) (Said, 1978).

iPlant Protection (Weed Res.) Ruakura Agric. Centre, Hamilton, New Zealand.
“Department of Botany, University of Baluchistan. Quetta, Pakistan.
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Fig.1. Distribution of stands in Swabi District. The serial numbers correspond to the stand Nos mentioned
in the table. Elevation of the stands are shown within the parenthesis.

1) SAl = Said Khan, Yar Hussain (322 m), 2) AKH = Akhoon Baba, Yar Hussain (315 m), 3) SAD =
Saisado, Yar Hussain (315 m),4) GAD = Gadomaidan, Yar Hussain (315 m),5) ADI = Adina (318 m) near
Chanderi, 6) and 7) DAG = Dagai (329 m), 8) TUR = Turlandi (364 m), 9) NAW = Nawakili (337 m), 10)
SHE = Shewa (352 m), 11) LAH = Lahore (318 m), 12) JAL = Jalbai. (313 m), 13, TOR = Tordher (292
m), 14) POR = Poray Jehanghira (296), 15) RPR = Raporay Jehanghira (296 m), 16) SWA = Swabi (330
m), 17) BAL = Maneri Bala (345 m), 18) PAY = Maneri Payan (337 m), 19) BAM = Bam Khel (312 m)
and 20) ZAR = Zarobi (321 m).

The soils of the area, developed on a variety of parent material, are yellowish brown
to brown and gray-brown in colour with medium to fine texture. Profile development is
generally weak. Soils have good drainage (Said, 1978).

Indus River borders the south-western side of the district. Pehura Canal originating
north of Topi commands almost the entire Swabi plains, Large number of areais drained
by torrents called Khwars. They include Badha Badri, Zindai, Mugam and Nararigi
Khwars. The water drains south to nouth and Tarbela dam lies at the southern most
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corner of district. The water, therefore, seeps to low lying northern areas. This has raised
the level of underground water that severely affects the vegetation and crops in the area.
The plains and submontaneous tract of Swabi have tropical dry deciduous and subtropi-
cal forests which merge with subtropical chirpine and temperate forests at higher
altitudes (Beg, 1978). Extreme biotic disturbances have almost precluded the original
plant cover. However, the relics of the past vegetation yet can be seen in the graveyards.
(Chaghtai & Yousaf, 1976; Chaghtai et al., 1978, 1983, 1984; Chaghtai & Shah, 1978;
Hussain & Shah, 1989). This paper, therefore, records the vegetation of grave-yards as
an example of vanishing tropical dry deciduous forests of Swabi District.

Materials and Methods

Twenty graveyards, each considered as a stand, were sampled in the various parts
of district Swabi during August, 1982 (Fig.1). Each stand was systematically sampled by
using 10 quadrats for trees and 20 for the shrubby and herbaceous plants. The quadrat
size used was 10x10 m, 4x4 m and 1x1 m for trees, shrubs and herbs, respectively, laid in
nested manner. Density, frequency and basal area were recorded to calculate the
importance values in each of the layer separately for every species following Muller-
Dumbois & Ellenberg (1974). The species in each stand were ranked according to their
importance values. The similarity between the stands was calculated after Bray & Curtis
(1957). Various plant communities were recognized on the basis of similar dominants
and index of similarity. Stands showing more than 55% similarity were merged together.

Results and Discussion

The summaries of quantitative sampling for trees, shrub and herb layers is presented
in Table 1.
Vegetation Characteristics: Ten trees and 19 shrub species dominated the area (Table 1).
The vegetation was distinctly stratified which is characteristic of climax and relatively
undisturbed plant communities. Naqvi (1974), Beg (1978), Tajal- malook & Nagvi (1982)
and Hussain & Tajal-malook (1984) observed similarly for other plant communities in
the same area. Chaghtai & Yousaf (1976) and Chaghtai et al., (1978, 1984) also reported
the same for other graveyards. Acacia modesta was the most abundant and widely
distributed tree species that exhibited high importance value presumably due to protec-
tion as there is hardly any Acacia cover in the non-protected sites in the same area. This
native species had pure forests sometimes in the past. After degradation, Dalbergia sigsoo
and Ziziphus mauritiana might have emerged as the leading tree species in the area.
Dalbergia, an introduced and naturalized tree, colonizes the habitat subsequent to
removal of 4. modesta and Z. mauritiana. The second dominant position was occupied
by Acacia nilotica, Prosopis glandilosa, Ficus palmata, Melia azedarach and Morus alba.
The first two species appear to be the component of native vegetation and the remaining
have gained dominance owing to naturalization, domestication and spread by birds.
Ficus palmata also seeks protection due to superstition related to it. In most of the stands
second stratum was invariably dominated by the young plants of dominant tree species
and shrubs like Ziziphus nummularia, Asparagus gracilis, Opuntia delenii, Maytenus
royleanus, Ehretia obtusifolia, Broussonettia papyrifera and Justicia adhatoda (Table 1).
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The herblayer generally consisted of Cynodon dactylon and Desmostachya bipinnata
(Table 1). Both these grasses are important component of ihe saline habitats (Hussain
et al., 1980, 1981; Malik et al., 1984; Beg, 1978). Among the 152 (including seedlings of
shrub and tree species) herb layer species a few like Torilis nodosa, Oxalis comniculata,
Cenchrus ciliaris, Panicum antidotale, Sporobolus arabicus, and Thymelaea passerina
were the leading dominants (Table 1). While Spergularia rubra, Medicago polymorpha,
Dichanthium annulatum, Malvastrum oromendelianum, Dicliptera roxburghiana, Ceras-
tium dichotomum, Achyranthus aspera, Bromis japonicus, Carthamus lanatus and
Lophochloa were the 2nd or 3rd dominants. The remaining species (Table 1), though
repeated themselves in many stands, had low importance values.

Community Description: Fig.2 graphically represents the various communities and sub-
types of the study area. Tree layer is shown by two dominant species while shrub layer
is indicated by one leading dominant species. Three major communities viz, 1) Dalbergia
sissoo-Melia azedarach, 2) Ziziphus mauritiana and 3) Acacia modesta were recognized
in the area. Although every vegetation layer was sampled independently yet the be-
haviour of plant components of the lower strata are to a large extent controlled by the
tree or dominant canopy layer (Daubenmire, 1974). All the dominant groups of shrubs
and herbs were, therefore, considered under these three major canopy groups (Table
1).

A. Dalbergia sissoo-Melia azedarach Community: This community was recorded in
Tordher (Stand 13). Dalbergia, an introduced and naturalized species in Pakistan, is a
very good secondary colonizer especially in wet coarse soils (Beg, 1963, 1978; Champion
et al., 1965). Similarly, Melia is a frequently grown tree in the area. The dominance of
both these species strongly indicate human disturbance ard secondary succession. The
history of the stand (as told by local people) indicates that the original Acacia modesta,
Ziziphus mauritiana and/or A. nilotica cover was removed in the past giving way to
Dalbergia and Melia to colonize and become dominant. The third dominant position of
A. modesta is due to the growth of left over seedlings at the time of mass felling. The
stand is located near the Indus River and capillary fringe water might have helped
Dalbergia to easily invade the site. Many seedlings of A. modesta and M. azedarach
indicate the self-perpetuation of the forest. The poor dispersal and vegility of 4. modesta
and M. azedarach might have also caused aggregation of these species. -Desmostachya
bipinnata and Torilis nodosa occupy most of the ground flora. The former is a perennial
abundant grass adapted to a variety of habitats (Hussain et al., 1980, 1981; Malik ¢t al,
1984; Beg, 1978) while the later species is important only during spring.

B. Ziziphus mauritiana community: Two following sub-types can be recognized.

1. Ziziphus mauritiana-Prosopis glandulosa type: Z. mauritina is a native species while P.
glandulosa is a recent colonizer indicating the past disturbance. This community occurs
in the Raporay Jehangira (Stand 15) which might receive capillary fringe water from
Kabul River, The third dominant, D. sissoo, strengthens this view. Ziziphus nummularia,
Ficus palimata, and Asparagus gracilis are present as the first, second and third dominants,
respecitively in the shrub layer. Thymelaea passerina, Desmostachya bipinnata and
Cenchrus are abundant in the floor layer. Beg (1975, 1978) and Champion et al., (1965)
classified this type as Ziziphus mauritiana scrub.

2. Ziziphus mauritiana-Acacia modesta type: This type occupied Zarobi graveyard (Stand
19) where a few individuals of M. azedarach were also recorded in the canopy layer. No
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shrub was present. However, large number of seedlings of the canopy species were
observed. Cynodon dactylon, Cenchrus and Dichanthivm anindatum were the dominant
floor species. This reflects Ziziphus-Acacia scrub as identified by others (Champion et
al., 1965; Beg, 1978).

C. Acacia modesta Community: Stand Nos 16, 17,7, 1, 2 and 10 are characterized by the
pure dominance of A. modesta. The first four stands had no associated tree speices
whereas stands 2 and 10 had few scattered individuals of A. nilotica and F. palmata,
respectively, in the canopy layer. The shrub layer of the first two stands, besides large
number of seedlings of A. modesta, was dominated by Asparagus gracilis, Maytenus
royleanus and Z. nunimmudaria. In the stand 7 (Dagai) Opuntia delenii was the only
dominant shrub while Cynodon dactylon was the dominant herb. The open canopy
facilitated the gregarious zerophytic heliophyte Opuntia to dominate whereas in the
nearby stand 7, it was absent owing to complete canopy. Both these stands (6 & 7) have
alarge number of A. modesta seedlings. The lower strata of stands 1 & 2 (Said Khan and
Akhoonbaba) are occupied by abundant seedlings of A. nilotica. Justicia adhatoda was
dominant in Shewa (Stand 10) alongwith Mavtenus royleanus, Asparagus gracilis and
Cynodon dactylon. Sporobolus arabicus, along with Medicago polymorpha and D. bipin-
nata were recorded from stand 1 only as a floor vegetation while the later species was
abundant in stands 2 and 16 also.

Acacia modesta was recorded in 19 out of 20 stands with pure or mixed dominance
with other species in the study area. Various 4. modesta community types were recog-
nized on the basis of co- dominants as follows:

1. Acacia modesta-Dalbergia sissoo type: This type was found at Saisado, Dagai,
Newakaley and Bamkhel (Stand Nos 3, 6, 9 & 20, respectively). The third dominant
species were respectively. A. nilotica, F. palmata, Morus alba and Z. mauwritiana. Similar-
ly, the shrub stratum also varied with the site. Seedlings of 4. modesta dominated stand
3 and 6. The later also had seedlings of 4. nilotica and Z. mauritiana. Stand No.9 had
Broussonetia papyrifera associated with Ailanthus altissima and F. palmata. Maytenus
royleanus and Asparagus gracilis were common in stand 20. In all the stands, except No.9,
the herb layer was dominated purely by Cvnodon. Both, Broussonetia and Ailanthus are
fast growing gregarious introduced species capable of naturalizing degraded, eroded
and disturbed sites by seeds and profuse multiplication from root suckers. Ficus seeks
protection owing to superstition affiliated to it. It is common in the subtropical zone
(Champion et al., 1965; Beg, 1975). The dominance of Dalbergia again confirms the view

regarding the colonization of the disturbed habitat. Maytenus and Justicia adhatoda
reflect a subtropical touch in the herbaceous species which also grow as understorey
species in the dry deciduous thorn forests (Champion et al., 1965; Beg, 1978). Stand 20
(Bamkhel) reflects Justicia adhatoda scrub where A. modesta has been reduced.

2. Acacia modesta-Melia azedarach type: The third dominant position of Dalbergia indi-
cates the past disturbance at Chandheri (Stand 5) and Lahore (Stand 11). Abundance
of Z. nummulariain stand 11 was also due to the disturbed habitat condition. This species
is characteristic of dry areas and is frequently found in the nearby Lahore-Baja-Jalbai
sandy dry deserted patch. The site is located on a dry raised mound which increases the
depth of underground available water level than the averge for the area. Moreover,
excessive run off water renders it dry. Small plants of the tree layer constituted the shrub
layer. While Cenchrus, Elusine and Carthamus, all prefering dry habitats, dominated the



PHYTOSOCIOLOGY OF DECIDUOUS FORESTS IN SWABI DISTRICT OF PAKISTAN 65

herb layer in Lahore. In the Chandheri stand shrubby 4. modesta along with Cynodon,
Desmostachya and Sporobolus formed the lower strata. This stand is relatively moist than
Lahore and this difference has caused variation in the lower strata.

3. Acacia modesta-Ziziphus mauritiana Type: At Jalbai (Stand 12), Melia and at Poray
Jehangira (Stand 14) few individuals of Dalbergia accompany the tree layers in this
community. Both the stands have Asparagus in the lower strata with ample seedlings of
A. modesta and Z. maunitiana (Stand 12) and Opuntia delenii (Stand 14). Panicum
antidotale, Cencluus ciliaris, and Gallium aparine in stand 12, and Desmostachya, Cym-
bopogon jwarancusa and Achyranthus aspera in stand 14 were the dominant herbs. The
Jalbai (Stand 12) was comparatively moist than Poray Jehangira due to its vicinity to
settlements and agricultural fields, that might have helped the spread of Melia.

4. Acacia modesta-Olea ferruginea Type: Maneri Payan (Stand 18) had this community.
Olea ferruginea was scattered. Maytenus, alongwith few large seedlings of A. modesta,
was the leading shrubby species. Ground layer was dominated by Oxalis comiculata,
Desmostachya and Torilis nodosa. This community gives a glimpse of subtropical semi-
evergreen vegetation (Beg, 1975, 1978; Champion et al., 1965). This however, appears to
be an ecotone occupying its lower most altitudinal range in the study area.

5. Acacia modesta-Morus alba Type: This vegetation type is characterized by Ficus
palmata in Gaido maidan (Stand 4) and Melia azedarach in the Turlandi (Stand 8) in the
tree layers. The canopy layer supported large number of A. nilotica seedlings with
Asparagus and Ficus in the Gaido-maidan and Ehretia obtusifolia, Morus alba and Melia
in Turlandi in the lower strata. The ground (lora predominantly consisted of Desmos-
tachya in Gaido-maidan and Oxalis comiculata in Turlandi. Cynodon and Carastium
were common to both the stands. The emergence of Ficus and Melia as leading species
indicate moist and disturbed condition in both the stands. Agricultural fields and human
settlements surround both the stands. Desmostachya might be an indicator of salinity in
the area (Hussain et al., 1980, 1981; Malik et al., 1984; Beg, 1978).

The present study indicates that the primary vegetation of the area belongs to
tropical dry deciduous thorn and subtropical semi-evergreen forests (Beg, 1975, 1978;
Champion et al.,, 1975). The former is characterized by 4. modesta cover alongwith Z.
mauritiana, Z. nummularia, Maytenus, Justicia, Ehretia, and Asparagus in the under-
storey. The only climber found was Cocculus leaeba. Human disturbance followed by
edaphic and hydrographic factors have modified the original vegetation to the existing
types dominated by Dalbergia, Melia, Prosopis glandulosa, Ficus, Morus and Broussonetia
in various capacities. All these species are colonizers of the disturbed habitats. Dalbergia
sissoo-Melia azedarach community is a climax stage of secondary succession in the area.
The degradation resulted in the creation of Z. mauritiana and Z. nummularia scrub,
which with further continued pressure changed to isolated individuals of the native plant
cover as seen in the unprotected Baja, Jalbai, and Jalsai sandy deserts, Acacia-Olea
community at Maneri exemplifies an ecotone of semi-evergreen forest. Maytenus, Jus-
ticia and Asparagus are typical components of the subtropical vegetation which descend
alsotothese forests. At higher altitude, this type merges with subtropical chir pine forests
in the Karamar hills and at other appropriate places in the study area (Tajal-malook &
Nagvi, 1982; Hussain & Tajal-malook, 1984; Beg, 1978). The flow of water is from south
to north in the district and coincidently Tarbela dam lies at the southern most corner of
the district. The underground seepage, therclore, rushes to the low lying northern
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habitats in Yar Hussain, Nazar, Garhi, Dhobyan and Sodher etc. to possibly modify the
existing plant cover. This is also reflected by the introduction of Upper Swat Canal which
has water-logged the then fertile lands. The creation of Tarbela dam has changed the
agricultural pattern of these low lying habitats to rice cultivation in the recent years.
Before the introduction of Upper Swat Canal these uplands were dominated by thorny
scrubs which are almost non-existent today. It is expected that these remnant forest
patches in the low lying areas may change floristically in the years to come.
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