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Abstract

The study was carried out on the growth, distrimuticlassification and correlation of herbaceougetation
edaphic factors in Margalla Hills National Parklalmabad. Sampling of vegetation and soil was peréal using
random sampling method. A total of 52 herbaceoastpspecies from 26 families were recorded in 3@dgats. The
study aimed to classify and identify plant specisl to understand the soil factors playing rolecammunity
composition. TWINSPAN was used to identify distinpdant communities, which resultéua the recognition of four
vegetation groupsMalvastrum coromandelianurand Cicer arietinumcommunity was present along the agricultural
crop fields,Cynodon dactylomnd Cerastium fontanurnommunity occupied the humid stanMicromeria bifloraand
Grewia tenaxcommunity was present in a majority of areaspidium pinnatifidumand Coronopus didymus
community was grown along the road in the studpaBCA was used to determitiee dominant communities in the
study area. Understanding vegetation distributiothis area can help for management, reclamatiosh,d@velopment
of Margalla Hills National park ecosystems.
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O
Pakistan islamabad Margalla Hills Milli Parki’ndaki otsu veje tasyonun ordinasyonu ve siniflandiriimasi

Ozet

Islamabad Margalla Hills Milli Parki otsu vejetasyomin toprak faktorlerine goére gethiesi, dailisi,
siniflandiriimasi ve kadastiriimasi yapildi. Vejetasyon ve toprak orneklemetastgele érnekleme metoduna gore
yapildi. Alinan 30 ornek parselden toplam olarakf@@ilyaya ait 52 otsu bitki tlrii kaydedildi. Gahanin amaci
vejetasyondaki bitki tirlerini tespit etmek ve bitlopluluklarinin kompozisyonlarinda toprak fak&nihin rélind
anlamak. Agikca gorilebilen dort vejetasyon grubaitabitki topluluklarinin belirlenmesi  TWINSPANuKanilarak
yapildi. Malvastrum coromandelianuwe Cicer arietinum toplulugu ekin tarlalari boyunca yer almakt&ynodon
dactylonve Cerastium fontanum topluluzu nemli alanlarda bulunmaktdJicromeria biflora ve Grewia tenax
toplulugu alanin biyidk bir kismini kaplamakteepidium pinnatifidumve Coronopusdidymustoplulugu calsma
alanindaki yol kenarlarinda ggiiekte. Caima alanindaki baskin toplgu tespit edebilmek icin DCA kullaniidi.
Vejetasyonun alandaki gdisinin anlgiimasi Margalla Hills Milli Parki ekosistemleriniponetimine, gelimine ve
daha iyi dgerlendiriimesine yardimci olabilir.

Anahtar kelimeler: : Margalla Hills, Milli park, TWINSPAN, DCA, Vejetgon
1. Introduction

A National park is an area set aside by a natignakrnment for the preservation of the natural emment.
Most of the landscapes and their accompanying glamd animals in National parks are kept in thetural state. The
World Conservation Union defines a National parlaamtural area designated to protect the ecoloigieayrity of one
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or more ecosystems for present and future genagticcording to the World Database on Protectesh&i(WDPA),
there are approximately 2700 protected areas imtirdd with the designation of National Park, totgl nearly 4.4
million square kilometers in area with total numbemg just over 1,837 (WDPA, 2008).

The Margalla Hills National Park (MHNP) was declhi¢ational Park under the Islamabad wild life oedioe
(1979) and established in 1980 wide order no. SR®(4) / 80, to prohibit any consumptive use ofunaltresources
through cultivation, grazing, mining and pollutimgter which flows through the Park so as to presamnd protect the
flora, fauna and scenery in its natural state.

The most common kind of data set in community egplandeniably consists of the abundance or impogan
of taxa indexed by sampling units (e.g. quadragkeves, stands, traps, etc). Typically these degaoedered in a
matrix with species as rows, sampling units asrookl and abundance (or merely presence / absentieg astries.
Since such data matrices are multidimensional,samck the human mind is limited in its capacityisualize more
than a few dimensions, ecologists were forcednd fvays to extract the most important dimensionthefdata set
(Palmer, 1993). Two-way Indicator Species Analy$M/INSPAN) is a classification technique. FORTRAbhtputer
programs are available in the public domain fofqgrening these analyses (Hill, 1979; ter Braak, )9®&hruch (2005)
studied the vegetation—environment relationshigs dassification of the seasonal savannas in Veslaziihe results
were classified by clustering and TWINSPAN. Xiargit al. (2006) carried out a study on quantitatilessification
and ordination of forest communities in Pangquangational Nature Reserve. Forest communities werestigated
using TWINSPAN, Detrended Correspondence AnalyBiSA), and Detrended Canonical Correspondence Argalys
(DCCA). Using TWINSPAN, the forest communities wetassified into seven types. The results of DCA BXCCA
clearly reflected the relationship between the guatiof forest communities and environmental gradieHe et al.
(2007) conducted a study on environmental factdfscting vegetation composition in the Alxa Plateahina.
Classification by TWINSPAN techniques resulted liee trecognition of six vegetation types. Enrightabt(2005)
conducted a study on desert vegetation and vegetativironment relationships in Kirthar NationalriaSindh,
Pakistan. Survey of the desert vegetation of Kirtliational Park, Pakistan, recorded 466 plant gseici 372 sample
guadrats. Classification was done using TWINSPAN amlination.

The main purpose of this research was to investitfae relationship between soil characteristic \piaint
species to determine the most important factorgctiffy the separation of vegetation types. By kmgwthe
relationships between soil and vegetation of amgiarea, it is possible to apply these results theosimilar regions
and recommend the suitable guidance for manageofi@nobtected areas.

2. Materials and methods

The quadrat method of sampling was used for plata dollection. Sampling with quadrats of 1 x 2 was
used. In each quadrat, percentage cover of alllsedus vascular plant species was estimated wsamHlescribed by
Kent and Coker (1992).he sampling period started from late March antethsill end of April. A strategy of simple
random sampling was used where the vegetation sgubea be homogeneous in structure and floristimmasition.
Simple random sampling ensures that each indivitladlthe same probability of being chosen at aagestiuring the
sampling process Plant species were identifiedguBlora of West Pakistan by Stewart (1972). Vedetatlata was
analyzed by a series of multivariate techniques siscTWINSPAN and DCA, using PC-ORD (version 5)wafe.

3. Results

The results of the study are divided into two sewdi Section one describes the overall vegetatidienm and
grouping of different plant species. Second sedfiescribed the results of plant species analysisseyof TMINSPAN
and DCA.

3.1.0n the basis of study conducted the floristic datifected from 30 quadrats, 52 vascular herbacptarg species
belonging to 26 families were recorded. Out of p2cses, only 11 species occurred with a cover vafuaore than 10

% and are presented (Figure 1). It also enumetlgepercentage cover of each of these speciedai@dwon the basis
of the whole study area. It was obvious tRatmex dentatus, Cynodon dactylon, Parthenium hysterus, Cicer
arietinum,and Cerastium fontanurmere the most dominating species as far as theteptage cover values based on
whole study area. Out of these dominating spe&lasjexandCynodonpresented a maximum cover value of 21.2 and
19.7 % respectively. Apart from these species ofiparcies, which were enlisted on the basis of cowere Sida
cordata, Veronica didyma, Geranium rotundifoliunayilus leptophyllaandLepidium pinnatifidum.
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Figure 1. Ten most abundant species along with twsier values in MHNP

3.2. Vegetation of the study area was classified u3MWJNSPAN analysis (Figure 2). The purpose of two-
way clustering (also known as biclustering) wagtaphically expose the relationship between cluatelyses and
one’s individual data points. The resulting grapade it easy to see similarities and differencas/iden rows in the
same group, rows in different groups, columns i@ same group, and columns in different groups. €are see
graphically how groups of rows and columns relai®dach other. Two-way clustering refered to daéngluster
analysis on both the rows and columns of the mdwllowed by graphing the two dendogram simultarstp, adjacent
to a representation of main matrix. Rows and colsif the main matrix are re-ordered to match tiemoof items in
the dendogram. From TWINSPAN analysis, an ordenedway table, which expressed briefly the relatiops of the
samples and species within the data set, was cotestr.  Sites were classified on the basis of thleint community
composition in order to obtain a first approximatiof the plant communities of the area. Large gsosypggested by
TWINSPAN were further sorted by hand, based on wecge of important species. Based on the analfgsis,major
vegetation types were found. These results cléadigated that at the first level, TWINSPAN divid#t vegetation of
whole study area into two major communities, whigére further divided into minor communities. Thaséor
communities were again divided into 8 sub-minor oamities. But the present study was limited on thi@or
communities’ analysis. Each community was namegt #ifie leading dominant species (Figure 2). Megonmunity 1.
Cynodon dactylorand Cerastium fontanuncommunity; major community Z.epidium pinnatifidumand Coronopus
didymuscommunity and minor communities were:

3.3.Malvastrum coromandelianuamdCicer arietinumcommunity

This community was widespread along the agricultwrap fields. The land was undisturbed and the
community grew well over there.

3.4.Cynodon dactylomndCerastium fontanurnommunity

This community occupied the wettest stands withsngtudy area. This habitat was characterizedrihaand
continuous flow of fresh water from spring andgated land.

3.5.Micromeria bifloraandGrewia tenaxcommunity

This community was present in a vast area almosbideof trees. It was subjected to destructiveiogtfor
fuel and other household purposes.

S. Ahmet, Ordination and classification of herbacewegetation in Margalla Hills National Park Islatvad Pakistan



Biological Diversity and Conservation —2 /2 (2009 41
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Figure 2. Two way cluster dendrograms of specielscpradrats

3.6. Lepidium pinnatifidurandCoronopus didymusommunity

This community had grown along the road in the gtaika in urban-rural gradient. It was highly sahgd to
the trampling by humans and animals.

3.7.DCA analysis of overall vegetation

Three unique plant assemblages were identifiedinvitie study area. The (Figure 3) was an ordingtioh of
the 30 sites analyzed in this study. Three assayaliigpes were indicated by the groupings of grougrdup 2, and
group 3. From the ordination methods, followingjongplant species groups were identifidRigmex dentatuand
Parthenium hysterophorugroup ;Cynodon dactylorand Cerastium fontanungroup andLepidium pinnatifidunmand
Coronopus didymugroup.

3.8. Group 1.

The species present in this group inclulieagallis arvensis, Capsella bursa-pastoris, Conjlzes conyzoids,
Dichanthium annulatum, Euphorbia helioscopia, Gewam wallichii, Grewia tenax, Lamium amplexicaule,
Malvastrum coromandelianum, Micromeria biflora, Banium hysterophorus, Rumex dentatus, Saussurea
heteromalla, Sonchus asper, Torilus leptophyllaroviza didymarhis group was named @&umex dentatuand
Parthenium hysterophorugoup as these two species had highest cover vialuke group.
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Figure 3. Description of plant communities as déwmdrby DCA

This group grew along the edges of main road whadho the top hills and villages. This group wisated in entire
urban-rural gradienDiagnostic species of this group wRsmex dentatusith the cover value of 21.2 %. It belongs to
family Polygonaceae a very common perennial herthelOmost common species of this group was Pardheni
hysterophorusf family AsteraceaeAn annual herb that aggressively colonizes disaidites.
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3.9. Group 2.

This group comprised oRanunculus muricatus, Duchesnea indica, Fumariaicend Cannabis sativa,
Cerastium fontanum, Phalaris minor, Oxalis acetdlzhyPlantago major, Tribulus terrestris, Medicagmlymorpha,
Oxalis pescaprae, Taraxacum officinale, Cynodontylan, Eragrostis poides, Stellaria media, Oxaltgrdculat and
Cicer arietinum This group was named &ynodon dactylomnd Cerastium fontanurgroup due to the highest cover
values of these two species within the group. éingalong the sloppy mountains near the crop fisttishere was no
trampling. The diagnostic species of this group ®grodon dactylorf family Poaceae with the cover value of 19.7
%.

3.10. Group 3.

This group was designated kspidium pinnatifidumand Coronopus didymugroup due to highest cover
values of these two species in the group. It wasemt along hill slopes in dense vegetation wittrampling or other
human / animal interaction. The diagnostic spetitis group wad epidium pinnatifidunof family Brassicaceawith
the cover value of 12 %. Other most dominant speeieCoronopus didymusf family Cruciferae. Overall in study
area family Asteraceae and Brassicaceae were teeaommon families of the area. The species comgrifis group
include;Coronopus didymus, Lepidium pinnatifidum, ViciawagtAchyranthes bidentata, Anagallis arvensis,itiepn

apetalum, Melilotus indica Convolvulus arvensiandVerbena tenuisecta
4. Conclusions

The present study examined the species distributiodifferent parts of Margalla Hills National Park
Islamabad. A total number of 52 herbaceous plaatisg were recorded from different sites of thekPahe presence
of a diverse range of herbaceous plant specieleiratea supports the view that the Park can semanamportant
habitat for the conservation of local flora. As désed in (Figure 1), the most abundant specie®¥etover value) in
the study area were as follownRumex dentatus, Cynodon dactylon, Parthenium hysterus Cicer arietinum,
Cerastium fontanum, Sida cordata, Veronica didyreranium rotundifolium, Torilus leptophylla, Lepidn
pinnatifidum,and Coronopus didymus he dominance o€ynodon dactylomvas verified by the fact that dccurs on
almost all soil types and was common in disturbeshs such as gardens, roadsides, overgrazed, édraptas,
uncultivated lands, localities (Martin et al., 195%imilar study was conducted blansen et al. (2000). In their study, a
total of 1764 trees of 32 species were identified imcluded in the classification of the forest etgion.

In order to classify the vegetation into major coamities identified in the study area, a technique
TWINSPAN was used. Fifty two plant species wereorded from the study area, representing the compiamts
growing in almost all the area. Four major plannowunities were obtained at the second divisiorhef TWINSPAN
classification. These communities were further $tiddd into minor units based on the results. Oleflighotomy of
fourteen plant groups was obtained. But the study mainly focused on the four major communitiesesehincluded:
Malvastrum coromandelianumand Cicer arietinum community; Cynodon dactylonand Cerastium fontanum
community; Micromeria biflora and Grewia tenaxcommunity; Lepidium pinnatifidumand Coronopus didymus
community. In a study conducted by Yeo and Blaaks{@001), TWINSPAN application revealed six biogephical
groups, each characterized by a distinctive assagebdf vegetation and habitat types. Ahmad (20@# 24909) also
conducted similar study along M-2 and District Abddzad. The ordination study done by He et al. (2@ided the
vegetation of the area into six major groups, gipups 1 and 2 were transitional in their compositietween the other
groups. Lyorand Gross (2004) used DCA to evaluate the treeiepabundance data and to determine if there were
distinct assemblages. DCA ordinations summarizegtisg abundance data by assessing the dominaetnsatf
variation in species composition of sample plotse present study revealed that local community Ishplay a vital
role for protecting its bio-diversity as it has etayday encounter with the Park.
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