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surVF:Y was performed at Sangjani 

(T s lCill\i:'lbad). Tw'::= nty stands Were seJected purely randomly . Ten 

q ll adl-'1 t s of 2x2 HI were laic] in each stand. Thirteen plant 

ba sis of T.V . or tIli~ thYt'e c1mn:inallts. Sjx plant species VlZ 

Cdr I. l1i:Ll!!US Acacid nlodesta .. 

dOlll.Lllr-tllts_ Dandr.ogra!ll analysis revealed three 

vegetation clusters. These c lusLers were form e d in three 

different zones of stu<ly area. Carthal!lLls oxyacantha and 

F:cld!lop8 eclJinatlls were present:. :.in the fields from where 

wlJeal was hnrve sted while shrubs were present in waste places 

and 011 t.he ed!.:)es of cullivated areas. 

F<-lC i-Or-s like amount of CaCO Texture, 
3, 

++ 
Ca and Biota 

were Imlfld to h e influential on vegetation structure. 
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CHAPTER-i 

INTRODUCTION 



The inc .... easing human population is d isturbing the 

ecosys t ems by s u p porting t he requi .... ed ones and destroying 

the un requ i ~-ed ones . Man is t he b i ggest consumer i n t he 

ecosystem . He is using both the biotic and abiotic 

components and is providing no remedy for this , b .... inging the 

full world towards a big destruction . Green house effect and 

production of holes in the ozone layer at both arctic and 

antarctic regions is a first indication and expected rise of 

temperature~ inc .... ease in flooding in oceans is anothe .... one 

(Pak . Times , 1990). 

E>:cept these long term effects , 

natural fo .... ests & vegetation is .... educing 

destruction of 

the wildlife and 

theii"- t- esout-ces . Acco .... ,ding to autho .... i tative e:.:perts , an acre 

of forest is being destroyed eve .... y second (Hussain, 1990). 

Of the di fferen t a n t hropogenic activi t ies, i ndu s t rialization 

is a big one . The fast industr ial growth is causing an 

enormous environmental pollution, mainly through the 

contamination of soil , ai r and wa t e r . The e ff ec t s of 

industrial pollutants depend upon many factors such 

as:nature of chemicals , toxicity , time of exposure and 

temperature. Plants absorb ions of toxic nature by root 

s·y· s tem and by aer ial parts . Suspended matter and colour of 

the pollutants also effect the vegetation . This discharged 

material therefore affects vegetation 

1983 ) • 

types (Iqbal et al ., 



Present \o'Jork is a part of continuous work being 

done on the phytosociology of Margalla Hills & Islamabad by 

Hijazi (984) Akbar (1988) and I<hattak (1989) • The area 

selected for this work was Sangjani (Islamabad). The area 

had special attention due to:-

i. The presence of a cement factory. 

ii. Blasting for breaking of stones. 

iii. Heavy traffic load on the G. T . Road. 

iVa Crushers working in the area. 

Due to the presence of such harsh factors, the 

area may possess a different environment from rest of 

Islamabad. 

Objectives of the present study therefore were: -

i. To know the floristic composition of plants 

11. To provide a quantitative and 
description of structure and 
organization of the vegetation of the 

qualitative 
community 

area. 

iii. To bring 
the vegetation 

on record, 
which is 

the characteristics of 
under destruction due to 

various industrial processes. 



CHAPTER-2 

REVIEW OF LITERATURE 



~ . . 

REVIEW OF LITERATURE 

1S usually affected hy soil, 

and ollJl-:'r biotic faclors. Amount of 

il: j~;; 1101 .. f)( ,:,;s i)Jle to cover the Y>lhule of it l.n this review. 

confined to SOHle of lh e 

s lu~i es c~r~ied out in 1980-1990 only. 

Suil affects the plants growth and their composition 

lh.cULl!Jh tl!t~ clvdilability of nutrients and water. For example 

Shaukal et al. (1981) found thaL progessive succession was 

gove .r-I!ed intially by extrinsic properties of plants. They 

found that with a decrease in soil, pH, plants composition 

was decreased . With an increase ln pH CaC0
3

, humus silt and 

clay percentage were increased . Dlle to this, moisture regime 

was increased and structural changes in vegetatoin occurred 

due to iloprovement in moisture and nutrients. 

Susan et al. (1982) analysed the vegetation of forests 

t)[ tllt~ sIIlall s Lream bot toms in the Cent:r-al Coas tal plains of 

Vi.r:giHia in l'=lat ion U) field capcity permanent 

9 



\..,.11 Ling point, water availabiliLy, pH and levels of 

ex lractab le Ca . Mg, Nitrate. N, K and P. SLrong correlation ' 

\'J a s [ouflll b e l WI-;'I:' tJ vege ta lion composi tj on and soil moisture 

1.:" V 0, 1 eEl'l .fl(l()dl.ng . Full year rnois L areas were deminated by 

F -caxinuf) pen n sy 7vd n:lca , Acer rllbrllm and U1Jllus americana. 

for ra1:"1Jinus carolini ana and 

Chavhtai e t ai. (1983) studie~ the plant communities of 

musJ 1111 grave yar ds at Kohat . . They found the vegetation to be 

couLrolled by sdnd and CaCO proportion.Climax vegetation was 
3 

of Acacia mo<./C'sta, Salvadora o l eoides, CapPflri s decidua and 

ZizipjJI1S nUlllnlu.Iari a . Acacia modes ta was leading dominant on 

me:HC si ;-'"s whlle Salvador-a oleoides was l eading dominant on 

xeric sites. 

Chayhtai dnd Khattak, 1983 found that different moisture 

regimes were the contr oling factors for the type of 

vagetation in dry stream~ 1n Peshawar. They noted that 1n 

early winter, moist sites were invaded by annual weeds and 

~~t~r winter rain, only deep rooted species surviVt~ d . 

species were present on raised gravel 

10 



AnLiJl C'L al. (1984) while working on the phytosociology 

of Lohibher range determined that: Chrysopogon montanus 

Adhcl {odf::! vt's .i ca - El eusine compressa community was present on 

0r' c1v e l1.y c:ollllVi1.1lo; dark browIl; sandy loam texture soils. 

DC':=;gl(lstd.C'hya .bip.innata - Saccharum spontcJnel.lm Cllrysopogon 

lO(Jllial1us commun:.ity was present on soils of sandy loam to 

c-laypy wi U1 1lI,::,(~.i tHn to fine texture. Eleusille 

Capparls cOlll!lluni ty was present in soils wi th 

Cyml.Jopogon 

low organic 

Chrysopogon Heteropogon Desmostachya 

COJlIJ"\Il.", -j ty Wrl:-; pre sent in loamy t.o fine sandy· loam soils. 

Kayani e t al . (1984) found six different plant 

communJlies on calcareous soil with basic reaction at the 

wast e lands of QueLta-Pishin districts. Texture, soluble ions, 

saljl11ty and sodicity levels vari ed in different communities. 

Hija~ i (1984) analysed the vegetation of J>1dcgalla Hills 

No t-.. i ()i"J a J Park; Islamabad and revealed calcium, sodium, cation 

e x <."l cUlej i::' c:apacl. I:y and L e x I: U ' e wl:, r.-e influen tial on seven major 

v e g e t <liof! tiP'-; s of the area. 

11 



Grootjans et a1 . (198S) found an increase in nitrogen' 

nl.j,flt:' l"dliza t ion with lowering of wa t er table. As a response of 

lhj s, 111 t r'0ph.ilous herbs like Urtica dioica, Anthriscl.1s 

sy] 'ilc's tr is, Stel1aria media Were increased but species 

richness was decreased. 

Ah!!l'=' d (1 986 ) recognized SlX plant communities from 17 

1 ,-" _'t! i. .Luns Ilea.!" "('oadsili,:.! on t ,he great silk road from Gilgi t to 

texture, Na , K and organic 

lIltt t i ,o' r had sOllie controlling influence over vegeta t ion. 

QHdic an~ Shetvy (1986) sludied phytosociology of some 

T,j hyan plallt communi ties .in relation to different soil types . 

TJ ,ey (DUlld Lhat Stipa tennacissl1ni:l Fruticosa lichen 

community was present on low calcareous hills with clay loam 

soil; SalicoI"llid fL'l,ltlcosa - Aeluropus lagopoides on saline 

flals of z~ ... ara with clay loam soils. Paraphalis incurva 

Lotus S~I. - Artel1/esia cOJ!IJH::'sl:ris on the sand dunes of Eir 

Cil<-In aJll wi th sandy loam soj 1 and Crepis sp. Paronychia 

arabJ(,fI E.!::'odi mn 1 B.eina tUl11 cOllUllUni ty "laS presen t on 

c!bunclan t [1 elrJ. of zel thin wi th sandy clay loam soi Is. 

12 



Tareen et al (1987) surveyed the vegetaion around 

ChiltHn in Quetta district.They found eleven different plant 

communities. Correlation between communities and edaphic 

f ac tors showed t hat max imum water holding capacity, c a lc i um 

carbona t e , or ganic matter, EC and chlorides were important 

ed aphic fact or s controlling the vegetation types . 

Kayani et al. (1988 ) p e rforme d a phytosociological work 

in Nasira b a d a nd Sibi dist r ict, Baluchistan. They recogniz e d 

nlne p lant communi t ie~ wh ich were a ssociated wi th fine to 

coarse textured and moderate to strongly calcareous soils. 

Tareen and Qadir (199 0) recognized twenty three plant 

co~nuni t ies from wa t e r courses of Quetta district . Individual 

corroounities differ ed due to soil character i s tics . Two 

communiti e s were found on sandy clay loam, two communities on 

sand and rest of the communities were found on loamy sand. 

pH, EC , caco
3

, HC0
3

, Cl and Ca + Mg were also found to b e 

controlling factors of the vegetation . 

13 



Sl opp. and TopoQra phy 

the vegetational type and its 

q1iClnt-i t.i'ltiv .~' characteristics du e to var .iat i on s in clima lic 

f .\ C'. ,l (' S rt()d solI developmeIlL at a certa in t opographi<; level 

H ~tq and Kll ;:'1 l t ak (1982) conducted a phytosociological 

:, I) cv Y I>!. U'H':~ v(=ge La tio[l o[ Sbahgha :i Hills ll'l Khayber Agency, 

i'J;~FP , Two C(l!l!!fluJl.L lies viz, Rhazya Vieia Withania and 

Rlw £:,Y H - CYIlodon - Tili than..ia wer e l.'ecognized on south and 

north facing slopes respe ctively . 

P_llIl11 et al (1984) studied vegetation in different l aud 

1".it.S de I~dlti. hhe.r. range. They found Cllrysopogoll - Adhdtoda 

El uS .ine communit-y on grav elly hills . Desmostachya 

Saccilarwn - Chrysopogon cOIlul1uni ty was present on stream beds, 

adjo:i.n:ing slopes ann edges. Eleusine - Cymbopoyon - Capparis 

community waH presenL Oil eroded hill slopes and tops. 

Kh a t t C:t]{ eta 1 . ( 19 8 4 ) studied the vegetation of the 

nor th Clnd south facing slopes of Cherat Hills. Acacia 

E.1 e llfdne Dodonaea, Olea Cymbopog-on Dodonaea and 

Repl onia Gy .llJDOS1.io.r:l a Dodonaea communities were 

14 



established on south facing slopes . The north facing slopes 

were inhabited by Olea - Apluda Chrysopogon, Reptonia 

JrIicromaria, Acacia - Dodonaea Gymnosporia and Olea 

CYITIbopogon - Cllrysopogon communities. 

Biotic factors 

Biotic factors like grazing, eradication of natural 

plants for cultivation of land and cutting of wood for fuel 

purposes affects the composition 

different plants e.g. 

and distribution of 

ChRghtai et al. (1983) found that when there was no 

di~trubance, climax vegetation of graveyards of Kohat was 

Acacia modesta, Salvadora oleoides, Capparis decidua and 

Ziz_iphllS nl1Iflmularia usually Acacia modesta, Capparis decidua 

and ziziphus nummularia were used for grazing and fuel 

purposes. 

Chaghtai et ala (1984) found Dodonaea viscosa to be cut 

and used as fuel by local people at Shrine of Ghalib Gul Baba 

in Khwarra-Nilab valley. Acacia modesta, Hay ten us royleanus 

and olea ferruginea were used for grazing and fuel. 

15 



Klw.ttak et al. (1 984 ) wIli l e studyina the v ege tation of 

Itnrtl! nll() snll l1, facin!,J s loPes o[ Charal Hills, found that 

used 

fe n tll '":' ! drIll ara:.d. ll!J purposes. 

Td reen and Qadir (1990) found much biotic disturbanc e in 

Ll1 2 v,"" u e tntjon of water c our ses of Quetta district. 

16 



CHAPTER-3 

MATERIALS AND METHODS 



Area selec ted fo r r esearc h study was Sangjani 

( I slamabad). The area is situated between latitudes 33~ 35N 

to 3 3<:> 3 9N and longitudes 72 . 91° to 72 . 9 4° in North East 

Pothwar (Fig- I , ll) . Climate is semi-ar i d having moderate 

summers and winters . Rainfall is 308 . 5 mm (max . ) to 19 . 7 mm 

(min), Annual rainfall is 1200 mm (average), mostly received 

in July, August and September . Hottest months are May and 

June with mean maximum temperature of 

respectively . January is the coldest month with mean minimum 

temperature of 2 . 5~C (Table-la , 1b) . 

The Islamabad area is gen erally an uneven table 

land with ' alluvial and a e olian deposi t s and be d r o c k ou t 

crops evaluation being 494 to 610 m. The Northern most , the 

North West and North East parts are sub-mountaneous , while 

the r emaining area is undulating and full of ravines . Abrupt 

rises and steeper slopes in the mountaneous par t have 

created V shaped valleys and cayons which are separated by 

sharp ridges and spurs . 

iii) $.~J~,b, :t, ;i,,,Q,n ,,,,,,Q,:f,,,. ,,S,t.~D.rt~, 

a total 

A general s urv e y was c ond u cted in April to J u ne in 

area of 36 square km in the vicinities of Sangjani 



F l G( 1. 

1AX\LA 

-MAST ER PLAN OF ISLAMABAD 1988 (SURVEY OF PAKISTAN) 

SCALE 1: 30,000 
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FIG,2 
~ 

PORTION ENLARGED FROM MAP OF ISLAMABAD 
AND SURROUNDINGS SURV EY OF PAKISTAN 1984. 
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TABLE- l( a) 

Average c limatic data of Rawalpindi/ I slamabad for jG years (1955-~5~ 

i\ion t h 

Janua ry 

Februar.y 

March 

April 

May 

June 

July 

August 

Septer.1ber 

Oc tober 

~overnber 

Decem ber 

~ca n Temp. (OC) 
Maximum ~inimum 

17. 0 2 .5 

1B.1 5.5 

23.0 10.3 

Z9.8 15 .1 

:) 5 . 1 19. 0 

37 . 1 23.7 

34.9 24.5 

~3 . 3 ~3.6 

. , ,.,.. or , 

..)~ . ...:. " (~ -
""u.~ 

30.J 14.0 

~ 5 . 5 7 .2 

20 . u 1 

Highest Lowest 
Maximum Minimum 

26.1 

~8.3 

')~ .... 
...;..) . .,) 

40.6 

43.9 

45 .9 

43.3 

41. 1 

38.1 

36 .1 

31. 0 

3e_o 

-3 .9 

3.Li 

2.2 

13.0 

8.9 

15.0 

18.0 

17.2 

13.3 

ti.4 

- 0. _ 

- 2.b 

Humidity ~ 
Ob UO PST* 17U O PST 

e5 44 

83 43 

76 42 

63 34 

40 20 

48 27 

72 51 

'- ' ) 
v'" 5~) 

76 46 

~ '} ,"- :n 

77 4 (j 

b4 44 

Source: ~~kistan Meteorologica l Departmen~ Ihl amabad. 

PST* = Pakistan Standard Time. 

H.a.in Fall illlTI 

i\ormal ~'laXilOUlO ill (yrs) 
t,je a II 24 hr s. 

129 .e 15 ::!.o (8 1) 

73.8 2 u t: • 4 (7 ti ) 

&7.5 LL":i.O (E1) 

73.'; 2tJ4.b (~3 ) 

41.5 115.3 (65) 

59 .3 239.U ( 71) 

~5o.7 5~ O.2 (~1 ) 

3ub. 5 lJ41.4 (t;3 ) 

101.0 ~o1.7 (til) 

27 .::; 6~.b (tJ ~j) 

19.7 0J.0 (o~) 

L.u.G 1::>0.4 (07) 

(J 



TABLE-l (b) 

Monthly average rainfa ll data of Islamabad (in m.m. ) 

for years (l9B5-l990) 

Month 1985 lU8G 1087 1988 1D89 llHH) 

January 54.0 12.2 0 .5 17. 1 7:>.5 :;7.8 

February U4 .5 149.1 133.8 2:i.2 15 .6 Ill) . ~ 

Marc.h 47.U 112.0 72.7 153 . ~~ hti.7 1 '1 '1 • ~~ 

April 47.0 (jG.3 tiU .7 tl. U H.4 !) 1 . ~ 

May 30.4 29.9 101. 0 H.(j 10.2 0.1 

June 08 . 1 91.8 27 . 1 97.7 43.0 4H . 1 

July 45H.G 85.5 64 . 9 450 . 4 312.4 354.U 

August 220.4 172 . 9 245.7 2H2.1 232.tl 

September 63.0 7~LO () 12().1 25.1 

October 37.7 57.6 74.0 31.2 14.4 

November 10 .7 40 . 3 0 0 0.3 

December 143.8 46.2 0 72.4 54.4 



to observe the vegetation. Twenty stands were selected 

purely rand omly devoid of homogeneity or hetero geneity 01 

the v egetation . For random selection two groups o f random 

numbers were selected from Random Number Tabl e (Kershaw, 

1973 ) . These we r e s pread on small square s of graph paper 

From these 20 small wh~ch comprised 225 small squares . 

squares were selected as stands. Some stands comprised 

cultivated areas from which wheat was harvested and only 

natural plants were counted for data collection. Others 

consisted of natural vegetation. 

Quadrat method was used to study the vegetation 

and take the soil samples • In each stand 10 quadrats of 

2 x 2 m were laid randomly . 

3 . 1 . Vegetation Analysis 

3. 1.1 

The following physical characteristics of 

vegetation were observed . 

i) Recognition of individuals of species 

(Stewat-t, 1972) . 



ii) Cover. cover is the percentage of quadrat 

area beneath the canopy of a given species. The cover 

percentage of shrubs was determined by 'Crown diameter' 

method (Barbour et al. 1980) and that of herbs and grasses 

by visual estimation method (Goldsmith and Harrison , 1976). 

Crown cover is calculated as : 

= 
= 

(D~ +D:il! ) :a!X 
c.c =------------- -

4 

First diameter of plant species 
2nd diameter . 

iii) Density: It is defined as the average number 

of individuals of each species per unit area sampled. 

Number of individuals of a species in all Quadrats 
Density::::: 

Total Area Sampled 

iv) . E.!:-:-..!;;tYh\.§.o.h.Y-_~.. It is the percentage of sampled quadrats in 

which a species occurs (Barbour et al. 1980) . 

Number of Quadrats in ""hith a 
species occurs 

~~ Frequency= x 100 
Total number of Quadrats sampled 

The relative density , relative cover and relative 

frequency of the vegetation in each stand were determined as 

follows : 



Total No. of individuals of a species 
Relative Density = 100 

Total number of individuals of all species 

Total cover of individuals of a species 
Relative CO\iet- = --------------------------------------- x 100 

Total cover of individuals of all sp. 

Frequency of a species 
Relative frequency = >: 100 

Frequency of all species 

Following Curtis and 1'1c Intosh ( 1950 ) i mportance 

value was determined as under: 

Relative Relative Relative 
Importance value = + + 

Density Cover Frequency 

The communities were established on the basis of 

highest importance value . The three species in each stand 

having the highest importance values were used in naming the 

communities. 

3.1.4. 

The community or similarity coefficient is defined 

as the number of species common to both communities and is 

expressed as a percentage of the total number for both the 

communities . It is based on the presence absence 

relationship between the number of species common to any two 

communities and the total number of species . Therefore, the 



coefficient expresses the ratio of the common species to all 

species found in two vegetation groups. The similarity 

between the plant communities was determined by applying the 

e}:pression of similarity inde~ put forth by Sorenson 

(Barbou r et al. 1980) . 

2W 
Index of Similarity (I.S.)= ---------XlOO 

A + B 

Where W is the total number of species common to 

both communities. 

A is the total number of species in . one of the 

communities. 

B is the number of species in the other community. 

3 . 15 . M2.tr..i .c e.~ ... Jd..t _ ... lD.d..i~.~.s .. _.Q.t .... s..i.m.i_l . .£\.r.:.i .. t.YJ ... L..S.i .. ..: 

The indices of similarity (I.S.) values were 

transcribed into a correlation matrix . The I.S. values are 

given in the triangle form on the matrix. 

3.1.6. El..Q.r.: .. i. .. 2.t..i .. !;; ...... L.i .. 2.t.. 

At the end, a complete floristic list of the 

species is given for a ready reference. Plants were named 



following Stewart (1972). 

3 . 2.1. 

From each stand a composite soil sample was 

collected. Soil was taken at a depth of 0-20 cm in each 

quadrat and then these 10 samples were mixed to get a 

composite sample . This work was done with the help of a 

spade and .. khurpi" . About 2--2.5 kg of soi 1 was taken for 

each composite sample and kept in polythene bags alongwith 

identification number of each sample and they wer~ tied up 

securely. 

After bringing the samples to the laboratory, they 

were air dried . The stones and roots etc. were picked out . 

After air drying , the samples were crushed & passed through 

a 2 mm sieve and were stored in duly numbered polythene bags 

each containing the sample number card also. Small samples 

were ground & passed through 0 . 5 mm sieve for those 

determinations in which one gram or less than one gram of 

the sample was required. 



......... 

~ '" ~ "_" ...... -J • 

Soil samples were analysed for the following soil 

characteristics: 

1. Particle size analysis 

ii . Soil pH 

iii. Organic matter percent . 

iv . Saturation percentage . 

v. Alkaline earth carbonates. 

vi. Carbonates and bicarbonates 

vii. Chlm- ides. 

viii Nitrogen 

i >: • Phosphorus 

}:. Calcium 

>: l.. Megnesium 

;{ 1.1. . Sad ium 

:-:iii Potassium 

BOLlyoLicOS hydrometer method was adopted for 

particle size analysis (BOLlYOLICOS , 1962). 



i i . SQ .. i. .l ... pH 

Soil pH was determined by pH meter Model M.8E from 

soil extracts of soil paste. 

For the estimation of organic matter content, 

Tyurin"s method was used (Nikolskii , 1963). 

Alkaline earth carbonates were estimated following 

the method 23-C described by USDA Hand Book No . 60 (1954). 

Carbonates and bicarbonates were determined 

following USDA Hand Book No. 60(1954) by using 

phenolphthalein as indicator for carbonates and methyl 

orange indicator for bicarbonates and titerating against 

0.01 N sulphuric acid, (Method-12) • 

Book 60 

Chlorides were determined by Method-13, USDA Hand 

(1954) by titerating the extract with O.005N silver 

nitrate using potassium chromate as indicator. 



J.- I 

\/ iii . Ni.:t. .r.::.Q .g~n. 

Nitrogen was estimated by the Method III described 

by Humphries( 1956) . 

Phosphorous was determined by Olsen method (Olsen 

Eft al ., by Black (1965), Method 73 . 4 . 4 . 2 

using Shimadzu UV Visible Recording Spectrophotometer. 

): i . 

Ca l cium and Megnesiu m were d e t e rmi ned by Atomic 

Absorption spectrophotometer meth o d d e sc r ibed 

(1979) for soils . Model used, Shimadzu AA 670 . 

>: iii. 

by Price, 

Sodium and potas sium were a l s o d e t ermine d by 

Atomi c Absorption spectrop hotometer, as described by Price 

(1979) . Model , Shimad z u AA 670 . 

300 gms of soil were t a k e n into a pre weighed 

beaker . Paste was prepared and after 24 hours , this paste 

was reweighed . Percen t s a t u ratimn ca pacity was d etermi n e d by 

the formula . 



Wt. of the paste - Wt . of the dry soil 

% saturation capacity=--------------------------- ---- - -X 1 00 

Wt . of the dry soil 
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The vegetation of Sangjani (Islamabad) consists of 

herbs, shrubs and trees. However, shrubs contribute more and 

usually the vegetational structure is represented by them . 

The data regarding density , r elative cove,.-, 

relative f,.-equency and important values(I . V) of different 

species in the sampled stands were represented in Table 3-

15. Communities w~re established on the basis of the I.V . of 

the three dominants. In the whole study area 47 species 

On 1 Y sL-! species~ viz Adhatoda zf?y lanica, 

Carthamus oxyacantha , Acacia modesta, carissa opaca OLea 

-fer-ruginea, and Ziziphus jujuba were the l ead ing dominants. 

vegetation found in the a,.-ea has been 

thirteen plant communities (Table-2). The 

number of stands for each community varies between three and 

one • Results stated below are the detailed stud ies of the 

composition of vegetation of each community. 

4 . 1 . 1 

i. Adhatoda-Acacia-Carissa Community . 

This type of vegetation was found in two stands. 

Adhatoda zaeyJanica It/as the leading dominant wit h average 

I. V. 117 . 14 Acacia 1ltodesta had also appreciably high 

importance value . Third dominant in this community was 

Carissa opaca. Other species 1 i ke Cous irlea 71liTlutao, 7 
L.. 

~7ujuba and Ipomoea carTrea also had considerable I.V~ but 



Table-2: List of Plant Communities recognized in tile Al'f!a 

Commllllity 

1. Adhatoda -Acaciu -Curis~a 

~ . Carthamus-Echinops-Ziziphus 

Ac acia-Carissa-Olea 

'1 • Acacia - Ziziphus - Collsinea 

5. Acacia- Adhatoda- Carissa 

(i • Adhatoda- Ziziphus - Dodonaea 

7 . Carthamus-Ziziphus-Ipomoea 

H. Car issa- '7 i z iphuscAdha todu 

9. Carthamus-Adhatoda-Ziziphus 

1 0 . Olea-Adhatoda-Ziziphus 

11. Ziziphus-Acacia-Dichanthium 

12 . Ziziphus -Cousinea-Carth~mus 

1:J • Carthamus - Cousinea-Calotropis . 

No . o f stand i n 
which presellt 

75, 103 

l()H, 11~, 154 

45 

197 

1~4 

15H, lli4 

171 

19U, 19~ 

115, If)~ 

14, 10 



these were much lower than the dominant ones . Totally twelve 

species were found in each, s t and in Stand NO 75 and Stand 

No. 103. However -floral composition was different, in the 

two stands of this community. Dichanthiu~ annulatum, 

SerFatula pallida, Calotropis procera C. minuta, I . cornaea 

.. Jere pr-esent in stand No. 75 and absent in stand No. 103. 

Similarly Haytinus Foyleanus, Achyranthes bidentata, Lantana 

camara Abutilon indicum and Dicliptera roxberghiana were 

present in stand No. 103 and absent in Stand No. 75. Out of 

total 17 species found in this community, ten plant species 

were of herbaceous nature and seven species were shruby. No 

herbaceous plant was dominant and contributed to the 

formation of community. Also variation in plan~s, found in 

the two stands of this community was present mostly in the 

herbaceous species. Permanent framework of this community is 

formed by shrubs which are perennial in nature (Table-3) . 

This community is dominated by Car thiHItUS 

oxyacantha, Echinops echinatus and Zizyphus jujuba. The 

average importance values of these species are 149.72 , 

68.71 and 36.66 respectively. This community is comprised of 

three stands. All the three stands (Nos. 109, 112, 154) 

comprised of a total of 8, 7 and 7 ~pecies respectively. 

Thirteen types of plant species were present in all the 

three stands . Comparing the three stands for types of 



Table-3: Phytosociological data of Adhatoda - Acacia-Carissa Community . 

Stand No. 7'5 
Species Na me 0 n.o C.C H.C.C %F n.F I.V Avera~e --- LV 

Acacia mouesta Wallich 0.27 14.83 34. (H ~W.77 50 ::!1.73 li7.33 titL ~(j 

Adhutoda zeylanica Medic 0.55 30.21 6tL 43 00.84 70 30.43 1::!1.4~ 

Asparagus gracilis Royle 0 . 05 2.74 0 . 03 ::! 0 . 028 10 4.34 7.10 7.4 

Calotropis llrocera 

(Willd.) R.l3r. 0.025 1. 37 0.32 0.28 10 4. :~4 5.tW 

Carissa opaca Stapf 0.40 21.97 0.17 0.15 10 4. :14 ::!lj. 4 (i 34.4U 

ex Haines 

Carthamus oxyacantha 0 . 025 1. 37 0.02 0.017 10 4.34 ~) • '1'2 

Cousinea minuta Boiss 0.10 5.49 2.61 2.32 20 8.69 16.5 

Dichanthium annulatum 0.025 1. 37 0.21 0.18 10 4.34 5.89 

(Forssk.) Stapf 

Ipomoea Carnea Jacq 0.10 5.49 5.54 4.U2 10 4.34 14.75 

Hhynchosia minima 0.075 4.12 0.04 0.035 10 4.:34 8.49 

(L. ) DC . 

Scrratula pallida DC . 0.025 1. 37 0.07 0.06 10 4.34 5 . 77 

. Ziziphus jujuba Miller 0.17 9 . 34 0.41 0.36 10 4.34 14.04 

.. >I 
.. 

" ' ..... , . 



Tab 1 e-:~ 

Contd: -

Stana - 103 

Species Name D R.D C.C R.C.C %£0' R.F LV ---

Abutilon IndiculII 0.025 1. 10 0.00096 0.00054 10 3.22 4.3~ 

(L. ) Sweet 

Acacia modesta wall ich 0.27 11.94 97 .4 7 42.33 50 IH.12 70.39 

Achyranthes bidentata 0.025 1.10 0.13 u. on 10 3.22 4. :.Hl 

Blume 

Adhatoda zeylanica 0.87 38.49 78.75 44.76 no 29.ll3 11~.28 

Medic 

Asparagus gracilis Hoyle 0 .10 4.42 0.12 O.OoH 10 :1. ~2 '/ . 'ill 

Carissa opaca Stapf 0.37 16.37 17.66 10.03 50 1ti.12 4:~. 52 

ox Haines 

Dicliptera roxberghiana 0.025 1.10 0.00049 0.00027 10 3.22 4.32 

Nee!:; 

Lantana Camara L. 0.05 2.21 0.028 0.015 10 3.22 5.44 

Maytinus royleanus 0.15 7.32 8.53 4.99 20 8.11 :.w.42 

(Wall ex Lawson)Cufodontis 

Olea i'erruginea Royle 0.075 3.31 1. 23 0.69 20 0.45 10.45 

Rhynchosia minima (L. )DC. 0.35 15.48 0.21 0.11 30 ~.ti7 2:l.:W 

Ziziphus jujuba Miller 0.10 4.4~ 3.31 1. 81) 20 6.45 12.75 
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species~ it is found that Boerhaavia diffusa, Capparis 

decidua and Adhatoda zeyJanica ",~er-e present in only Stand 

No. 109 and absent in 112 and 154 . A. ~odesta was common in 

stands .109 and 154 but absent in stand 112. Asparagus 

gracilis was common in the Stands 109 and 112 but absent in 

154 . Similarly Calotropis procera and solanum 

absent in Stand No. .109 in this community • Except the 3 

dominants of this community, Asparagus gracilis in Stands 

109, and 112, Calotropis procera and CousiTiea 7IIiTIuta in 

Stand 112 had a considerable I.V. The community was 

established by two herbs and one shrub. Although per-ennial 

shrubs like A. modesta A. ZeylaTlica, c. opaca Capparis 

decidua, and Calotropis procera were pr-esent with Z. jujuba 

but their I.V . was quite low (Table -4). 

This community comprised only one stand (No.186). 

Acacia modesta was the leading dominant species with I . V. 

134.82~ possessing higher cover- and frequency. This shows 

that it was a well distributed species of this area . This 

plant is followed by Carissa opaca and Olea TerrugiTiea. This 

community also possessed a mixtur-e of shruby and herbaceous 

vegetation but was dominated by shrubs only. In shrubs 

besides to the three species after which the community was 

named , others were Z . jujuba, Otostegia limbata, D. viscosa 

and Norus alba. Herbaceous species wer-e Boerhaavia diffusa, 
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Table - 4: Phytotiociological data of Carthamuti- Ech i nops-Z i z i e11l1ti Community. 

Stand - 112 
SEecies Name D H. D C. C H.C . C %£0' H.t' I . V Average 

I . V. 

Asparagus gracili s Hoyle 0 . 025 O.tl5 0.18 1. 17 10 7. 14 9 . 1li 

Carthamus oxyacantha 1.77 00.20 !l.93 li4 • 77 30 ~l. 4~ 14ti.:lU H~J. 7~ 

M. Uieb 

Calotropis procera 0.25 8.5 0.32 2.0tl 10 7.14 17.n 

( IV il 1 d . ) n. Ur • 

Cousi'nea minuta Boitis 0.10 ~L 40 0.11 0.71 ~o 14.28 18.39 

Echinops ech in"a t us Hoxb 0.67 22.78 2.48 16.17 50 35.71 74.l1ti 08.71 

Solanum surattense 0.05 1. 70 0.19 1.23 10 7.14 10.07 

Burm.f. 

Ziziphus jujuba Mill er 0.075 2.55 2.12 13.82 10 7.14 2~.51 36.l:ili 
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Tab l e-4 

Contd :-

S tand - 109 

Specie::; I~amc [) H.D. C.C H.C.C %F R.F l.V ---

Acacia modesta l'Iallic li 0. U75 2.24 0.29 0.17 10 5.H!:i o.~~ 

Ad h at od a zey l anica 0 . 0 25 0 . 7 4 0 .12 0 . 0 7 10 5.H8 u .6H 

Medic 

As paragu s gr acilis Hoyle 0 . 10 2 .!1B 0.H 2 U.54 2 0 11 . 7li 15.2 V 

Doerha a vi a diffus a 0.0 2 5 0 . 74 o . ~j(j 0.21 lO 5 . hH ti. H:l 

Carthamus Oxyacantha 1.27 38.U5 16:3.4!.l 06 . 75 HO 47.05 UH .S!) 

M.Bieb 

Capparis decidua 0.12 3.59 1.62 0.95 10 5.SH 10.42 

(Forssk.) Edgew 

Echinops echinatus Roxb 1. 35 40.41 1. 60 0.94 20 11. 76 53.11 

Ziziphus jujuba Miller 0 . 375 11.22 0 .57 0 .33 10 5.BH 17 .4 3 

Contd:-
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Table - 4 

Con t d :-

Stand - 15 4 

Species Name D H.D C . C H.C.C %F n.F LV 

Acacia modest a Wallich 0.025 0.38 2 . 35 2. 63 10 5 . 5 5 H. 50 

Calotropis procera 0. 0 5 0. 76 0.57 0 .6:i 10 5.5t"i 0. 9 4 

(willd.)fLl3r. 

Ca rthamu s o x yac a nth a 1. 77 26.94 4~L 25 55.1 2 70 3H.~!:i 12 0.94 

M. Bieb 

Cari!5s a opaca Stapf 0 . 0 2 5 0 . 38 0 . 46 0 . 51 1U 5.tl5 0.4 <1 

ex Haines 

J::chinops echinatus 3 . 75 57.07 4.15 4.64 :ill 1 ti . ti t.i 7t>. :n 
Ro x b 

Solanum lIigrum Linn 0 .25 3 . HO 0.22 0.24 10 5.55 ~j . 59 

Zi z iphus ju j uba Mille r 0 .70 10 . 65 32.34 36. 19 4 0 22.22 09 . 06 
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HeteropogoD contortus, Dicliptera roxberghiaDa and SolaDum 

sur- r attense . All these species except HeteropogoD cODtortus 

which is a grass, had very low I.V. values and were rare ly 

distributed. Grasses could be of other kinds also but they 

could not be identified due to t hei r s t r ongly grazed 

condition (Table- 5) . 

The dominant species of this community were Acacia 

modesta, Ziziphus jujuba aTld Cous inea miT/uta. They had 

importance values of 92.06 , 50.11 and 45 . 62 respectively . 

This community was present in only one stand (No . 45). It 

possessed a total of ten species. Permanent vegetation 

structure was formed by shrubs, all of wtdch possesed a 

considerable I.V. (Table-6). Acacia .ode-sta was the leading 

dominant species . Adhatoda zeylaTlica, Otostegio li71lbata, 

Carissa opaca were the shrubs, which possessed a significant 

I.V. nE.»:t to the 3 dominants after which the community was 

named. Herbs like RhYDchosia miDima and Carthamus oxyacantha 

had much lower I.V. and poor distribution. However CousiDea 

miDuta was much densly present, forming patches in the area . 

Highest percent frequency was for Acacia mode-sta (Table-6). 

8..{;_~ .. ~ .. L~. ___ =_._ .. B.Qh..e.:t..{2 . .Q.e_. __ =_J; . .e.r.: .. i. .. ?.:J.' .. e._.J;;.Q.mm!.mJ .. :t.y. 

This community was also present in only one stand 

(No.197). Important thing to be noted was that no herbaceous 
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Table-5: Phytosociological data of Acacia - Carissa - Olea Community 

Stand - 186 
Species Name D R.D C.C n.c.c %F H.F 1.V ---

Acacia modesta Wallich 0 . 45 29.80 171. 38 ~2.80 ()O 22.22 1:l4.~~ 

Boerhaavia diffusa L. 0.025 1. 65 0 . 03 0 . 014 10 3.70 5.3G 

Caris sa op aca S tapt' 0.225 14.90 11. 11 5.36 40 14.tll :i;) . 07 

ex Haines 

Die! iptera roxberghiana 0 . 055 3.64 0 .26 0 .12 10 3.70 7.46 

"Nees 

Oodonaea viscosa 0.15 9.93 2.20 1.09 :30 11. 11 ~~. 13 

(L. ) Jacq . 

Ileteropogon contortus 0.05 3.31 7.ti5 :i.69 :W 7.40 14.40 

(Linn) P. Beauv. 

Morus alha L. 0.10 6.62 1. 2 8 0.61 :w 7.40 14.08 

Ol ea ferruginea Royle 0. 2 0 13.24 5.18 2.5 0 30 11. 11 ~li.85 

Otostegia lirnbata 0.10 6.62 1. 12 0.54 ~u 7.40 14 . 56 

(Benth) Boiss 

Solanum surattense 0.025 1. 65 0.05 0.024 10 3.70 5.37 

Burm.f. 

.\ " J < 
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Table-G: Phytosocio l ogical data of Acacia-ziziphus-Cousinea Community 

Stand - 45 
Species Nal:le D I1.D C.C H.C.C ~f R.f I.V - --

Acacia modebLa lVallich 0 . 275 l1.:H :31 .24 5~ . 75 70 <!B.lJll ~)~. Ob 

Adhatoda zeylanica Medic 0 . 075 3 . 08 2 . 21 3.73 ~o ti.()O 14.bl 

Ca l otropis procera 0.025 1. 02 0.95 1. GO 10 4.00 (j.62 

( Willd. ) H.Ur. 

Car i ssa op aca Stap f 0 .25 10. 28 9. 0 2 15.23 4 0 1 Ii • () () 4 1. f>1 

ex Ha in es 

Cou s ine a minuta 130is s o.no ~7. O:i o. :~5 0 . 50 2 0 ti . OO 45 . li~ 

Ca rthamu s o x yac anth a 0 . 025 1. 02 O. 00 4~J O. nOH 10 4 . (H) 5 . 1) 2 

M. Bie b 

Lantana camara L. 0.075 3.08 0.06 0.10 20 8.00 11.1ti 

Otostegia limbata 0.15 6.17 8.04 13.57 20. 8.00 27.74 

(Benth) l30iss 

Hhynchosia minima 0 . 025 1. 02 0.0007 0.001 10 4.0U 5.02 

(L. ) DC. 

Ziziphus jujuba Miller 0.625 25.72 7.34 12.39 30 12.UO 50.11 



plants had come in this community. Flora was much restricted 

and only shrubs formed the full vegetational structure of 

this communioty. Only six plant species were present in the 

stand and all of them pererinnial shrubs. Acacia 

modpsta~ Adhatoda zeylanica and CaYissa apaca were the three 

dominant species having I . 'v' • 145.21, 68.57 and 37.98 

respectively. Other Z. \-luj uba_r D. ~'iccosa and 

Olea ferruqinea. In this community Acacia modesta was densly 

and uniformly distributed which possessed a much higher 

biomass as indicated by relatively density, relative 

fl"-equency ~( relative canopy cover (Table-7). Out of all the 

plants in the community, Ziziphus \-7ujuba possessed the 

lowest I. 'v'. This was due to its lower R.C.C. and thus 

r-esu 1 ting in lower biomass. Olea ferruginea was next higher 

to 7 
L. • jujuba having LV. 10.26, with less relative 

frequency. It's distribution was not uniform (Table-7) . 

Table-8 shows that Adhatoda zey 1 aTI i ca was the 

leading dominant species of this community. This plant 

species had LV. 94 .12. Ne>:t to this, dominant species of 

this community are Ziziphus jujuba aTld Dodonaea ~'i scosa 

which had I . V. 71.71 and 52.04 respectively. This community, 

comp;-ising only one stand (No.184) had very restricted 

Only si>~ plant species were recorded in this 

community. Plant species others than above three dominants 
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Table-7: Ph y tosociological data of Acacia-Adllatoda-Carissa Co mmunity . 

Stand - 197 
Species Nam e 

Acacia modesta lVallich 

Adhatoda zeylanica Medic 

Carissa opaca Stapf 

ex Haines 

Dodonaea viscosa 

(L. ) Jacq 

Olea ferruginea Royle 

Ziziphus jujuba Miller 

D R. D 

0.40 38 . 09 

0 . 30 28 . 57 

0.15 14.28 

0 .1 0 9.52 

0.05 4.76 

0 . 05 4 . 76 

C. C R. C . C XF R. F LV 

116.20 73.84 70 33.33 145.~1 

25 . 5 16.20 50 23.80 68.57 

7 . 34 4.66 40 19.04 37.9~ 

6.78 4.30 30 14.28 28.1 

1.17 0.74 10 7 . 76 1U.2G 

0 . 37 0 . 23 10 4 . 76 9.75 
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were Carissa oapca_r Dtosteqia limbata and Acacia modesta. 

these thr-ee species possessed significant I. V . Dtosteqia 

limbata however-, was poorly distributed with lower biomass 

when compared to other five species. Vegetation structure of 

th is community was much similar to the previously described 

c ommun i t-y'. No recorded in this community. Only 

perennial shrubs were present which formed the structure of 

this community (Table-B). 

7 • C.~r.:th~.mb!.~.:::::.:;;;.j, .. ;,:.ip.hlJ..2.:::::.1.mp.p'.~.Si._ .. c..Q.m.m.,=.\n.i. .. :t.y. 

This community was found in only one stand and had 

restricted number of species (total 6 species) . However , 

Carthamus o){yacaTltha was herbaceous plant and 

leading dominant in the stand (No. 82). It had an 

the 

I. V. 

114.11. It was evenly distributed in the stand. Zizi phus 

jujuba aTld I pU7Jloe-a earnea were the following dominant 

species whose I.V. were 72.2 and 42.77 respectively and they 

were the perennia l shrubs. Other species were A. modesta, C. 

opaea and Lantana camara . These plants were also important 

and had a c _msiderable IV. (Table- 9). In this community, 

growth condition of Ziziphus }ujuba was better than all 

other- species. Its biomass was greater than other species 

e>:cept C. oxyacantha . Density of CarthalTlus oxyacaTlth a was 

greater than other species, also it was a more frequent 

species than other (Table- 9) . 



41 

Table - 8: Phy tosocio l ogica l data o f Ad h atoda-Zi~iphu s-Dodon aea Communi ty. 

Stand - 184 

Spec i es ;~ame 0 flo D C.C R.C.C %1" R.f I. V 

Aca c ia lllo Li esta Wa ll ich O.:W 15 . 74 7.2:1 5.n :30 11.5:3 J ::! • !:Hj 

Adhatoda ~ e ylanica Mellie U.:W l!i .74 (il} • !l!l S 1. <IIi 7tl ~~ () . ~) :! ~14 . 1:2 

Carisoa opaca Stapf 0.17 13.38 U.l:i2 7.61 40 1:>. :H, :Hi . J 7 

e x Haines 

Dodonaea viscosa U.30 23.62 6.76 5.35 6U 2:i.07 52 . 04 

( L . ) Jacq 

Otostegia limbata 0.05 3.93 1. 38 1. 09 :w 7.t.in 12.71 

(Benth) Boiss 

Ziziphus jujuba Mill er 0 . 35 27.59 36.29 28.74 40 15.38 71. 71 



Table-9: Phytosociological data of Carthamus-Ziziphus-Ipomoea Commuflity. 

Stand - 82 

Species Name D H.D C.C H.C.C ~bF H.F l.V 

Acacia modesta Wallich 0.025 1. JJ U.13 0.59 10 0.00 11. U 1 

Carissa opaca Stapf 0.025 1. 33 0.12 0.54 10 B.OH 10. ~jti 

ex liaines 

Carthamus oxyacantha 1.25 00.60 7.01 :12.00 50 4f,.4f) 144. 1 1 

M. Bieb 

Ipomoea carnea Jacq 0.10 5.3:j 0.21 28.35 10 D.O!) 42.77 

Lantana camara L. 0.075 4.00 1.27 5.79 10 ~L OU 1!:1.HH 

Ziziphus juj uba Miller 0.40 21. 33 7.16 32.69 :W 18.1t; n.~ 



8 • C 9r.t..§_~.~ ..... =_ .... l. .;i.:? .ip.b.h!.~_._=_ .... A.g. b.~t..QQ.~_._ .. c..p..m.rr!.!olni.t..y-

This community consisted of two stands (No. 1 ~,8 , 

164) . Total number of species present in this community were 

8 . Only one species i.e. Solanum surattense vJas present in 

stand No . 158 and absent in No. 164. Rest of the seven 

species were common in both the stands . The dominant plants 

of this community were Carissa opaca~ Ziziphus }u)uba, and 

.Adhatoda zeylanica which had average I • V. 91. :::=,0 , 74.29, 

::,::,.98 respectively . Other- plants were Olea 

Dicliptera roxberghiana Acacia 7Tlodesta 

and Solanum surattense which were present in this community 

and only S . surattense~ A. gracilis and D. yoxberqhiana were 

structure of vegetation was formed only by 

shrubs. All the shrubs were important in the two stands as 

they possessed a significant I.V. C. opaca was densely 

distributed. Similarly this plant ~-vas much 

increased its biomass . A. zeylaTtica and 7 
L. . 

juj uba had higher quantity of biomass as is indicated by 

thei;-- co\ter-. However , A. gracilis , Dicliptera yoxberghiana 

and SUFattense vJere poorly distributed , had little 

biomass and were rare species of the area (Table-l0) . 

The leading dominant species of this community was 

Cart hamus oxyacantha which is a herb . Other two following 

dominant species were Adhatoda zeylanicaand Zizip hus jujuba. 

the LV . of all these species were 146.29, 35.54 and 26.6 



Table-lO: Phytosociological data of Carissa-Ziziphus-Adhatoda Community. 

Stand - 158 

Species Name D R.D C.C H.C.C %F lLF I.V Average 
LV 

Acacia modesta Wallich 0.10 6.66 8.7:i 0.24 20 a.52 22.42 14 . ~J 1 

Adl1atoda zeylanica Medic 0.20 13.3:i 40.18 28.74 :iO 14.2!:l 50.:i5 55.~t:s 

Asparagus gracilis Hoyle 0.05 3.33 0 .31 0.22 10 4.70 S.:.!1 6.u2 

Carif:lsa opacu Stapf 0.40 26.6G 47.50 3:i.U7 (}O 21:l.57 HB.~ VI. :ll) 

ex Hain es 

Did ipter a roxuerghiuna 0 .1 0 6.o(j 0.0 27 O.01v 10 4.7G 11.43 l<l.:! ,j 

Nees 

Olea ferruginea Hoyle 0.10 6.(j(j (). 14 4.:HI 40 1 . ~ () 12 . U~) :n . Ii 5 

Solanum surattense 0.025 1. {Hi 0.05 0.035 10 4.75 0.45 

Burn. f. 

Ziziphus jujuba Miller 0.525 35.0 36.87 26. ::l7 ~:lO 14.28 75.fi5 74. ~w 

Contd ... 



Table - 10 

Contd. 

Stand - 1G4 

Sp ('c j e~ :'\ UI Il P 

Acacia moLlesta Wallich 

Adhatoda zeylullicu Medic 

Asparagus gracil is Hoyle 

Carissa onaca Stapf 

ex Haines 

Dicliptera roxberghiana 

Olea ferruginea Royle 

Ziziphus jujuba Miller 

47 45 

D 11.0. 

0.075 3.04 

0.32 15.53 

0.025 1 .21 

0.37 17.96 

o.:n 13.10 

0.25 1~.13 

0 .75 30.40 

C.C H • C • C ',H' H • f I • V 

1.02 ~.:W ~O 7.40 1:;. ~4 

1 H • 7~1 ~ 1. !:iti !>O 1 b.!l 1 :l:l. ti 

0.025 0.028 10 3.70 4.B3 

40.:n 4!)'~1 bO 29. li~ ~:J.7'J 

0.22 0.25 10 3.7U 17 . 05 

10.20 11.70 50 18.51 A~.:34 

15.71 18.02 50 18.51 72 .93 
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respect~vely . Only one stand ~ . e . No . 171 vJas present ~n 

this communi t .y a nd was presented by twelve plant species. 

Only C. oxyacantha was much densely distributed, and had the 

highest L -ulomass . I. car-Tlea, C . opaca and Calotropis procera 

pr-esent in reasonable number next to the three 

dominants . Dalber-gia sissoo, Dodonaea viscosa and Asparagus 

gracilis were poorly distributed species as their importance 

values were more or less the same. Three other plants, 

Acacia nilotica. D. roxberghiana and Horus albaalso had I.V. 

less than 10 and they were quite irregularly and poorly 

distributed in the Stand (Table-11). 

10 • Ql.§:.£\ ...... = ...... A.Q.tf.E!.t..QQ.E!._ .. ::: ...... Z.;t~.i.R.h1,.,\§: ..... C.Q.m.mkln.i...t.y. 

This community comprised two stands (Nos 190 and 

192) . There wer-e 10 plants species present in this 

community; six plants wer-e common to both the stands and all 

of them ~'Jere perennial her-bs which for-med the structure of 

the community. Cynodon dactylon, Diclipter-a roxberghi aTla, 

Asparagus gr-acilis and Heteropogan contortus were absent in 

Stand No . 190 but present in Stand No . 192 . Leading dominant 

species of this community was Olea fer-ruginea and the two 

dominant species were Adh~toda zeylanica and 

Ziziphus jujuba. Average I.V. of these thr ee species were 

104 . 78, 63 . 62 and 51 . 53 respectively_ Other- important 

species of this community wer-e Carissa opaca and Ac a cia 

7&OdE-sta . They had significant I.V. and significant biomass 

IJ 
CJ 
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Table-11: Phytosociological data of Carthamlls-Adhatoda-Ziziphus Community. 

Stand - 171 

Species Name () H.D C.C H.C.C Xi" H.i" I • V ---

Acacia nilCJtica 0.05 1.27 1. 11 2.6 1 10 5.55 \l.43 

(Linn) Dclilc 

Adhatoda zeylanica 0.12 3.06 9.07 21.37 ~o 11. 11 ~l5 . 54 

Medic 

Asparagus gracilis Hoyle 0.025 O. (j:l 0.41 o .~Hj 10 5.5!) 'I. 14 

Carissa opaca Stapf 0.05 1.:0 2.22 5.2:3 III 5.5;-) 1~.lJ~i 

ex Hain es 

Calotropis procera 0.025 0 .63 1.94 4.52 III 5.55 lO.7 

(Willd) n.I3r .. 

Carthamus oxyacantha 3.07 78 .51 14.62 34.45 6ll 3~L 33 140.~D 

M. Bieb 

Dalbergia sisson Roxb 0.025 0.63 0.02 0.04 10 5.55 0.22 

Dicliptera roxberghiana 0.075 1. 91 0.08 0.18 10 5.55 7.u4 

Nees 

Dodonaea viscosa 0.025 0 . 63 0.012 0.028 10 5.55 0.21 

( L. ) Jacq 

Ipomoea Carnea Jacq 0.27 6.90 4.59 10.81 10 5.55 23.20 

~Iorus alba L. 0.075 1. 91 {l.53 1. <! 4 III 5.55 !L7 

Ziziphus jujuba Miller 0.10 2.55 7.tl5 18.50 10 5.55 20.0 
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a n d dist r ibution characters. Dodonaea viscosapresented poor 

figures fo r- LV . c ove r , frequency and density 

parameters. Her b ac eous pl a n ts, presen t i n Stand No . 1 92 , 

WEre also important, for their I.V. were considerably high. 

Even Heteropoqon contortus had I.V. 39.13, which is next to 

the three dominants (Table-12). 

11 . l,.;ib;i.pt!l,,\2. ... . ::: .. ..... A!:== .. ~.!:== ... te ...... :::_ ..... P..i .. b.t!~.n .t.h.t.\,.l1IL .... C.Q.mm.~lnJ.t.y. 

The leading dominant species of this community was 

Ziziphus }u}uba and the other co-dominant species were 

Acacia modesta and Dichanthium annulatum. They had average 

I.V. 92.14, 45.69, and 36.26 respecti\iel y. Floral 

composition of the two stands (No . 115 and 152) was a little 

different from each other. Olea ferrugiTlea,. Sacc h arullt 

benqalense and Cousinea minuta were impor tant species of 

Stand No. 115 whereas they were totally absent in Stand No. 

On the other hand, Oxaiis car TI i cuI a taT Otostegia 

i i1/ibata.~ Carthamus ox:yacaTltha ,. Naicoimia africana and 

Delphinium uncinatum were present in Stand t.to .152, but 

absent in Stand No . 115 . Last three of these were important 

due to significant I.V. and the other two species, o. 

limbata and O. carTliculata had I . V. values less than 10 . 

Other common species in the two stnads of this community 

the 

n 
g. minima,. A. zeylan ica and 

three dominants after which 

C. opaca in addition to 

the community has been 

named . All of them were well distributed and contributed to 

the formation o f str ucture o f vegetat ion (Table-13) . 



Table-I::!: Phytosociological data of Olea-Adhatoda-Ziziphus Community. 

Stand - 190 

Species Na 21 e D R.D C.C H.C.C %F H.F LV Averalje 
I.V 

Acacia modesta W,i.} 1 i cll 0.025 1. 58 4.8:1 1 .7:i 10 4.:.i4 '/ . 64 1 4 . '/~) 

Adhatoda zeylanica Medic 0.625 39.55 54.71 19 .57 30 IJ.04 7'2. Hi OJ.b~ 

Carissa opaca Stapf 0.25 15.H~ 11.:30 4.04 50 ~ 1. 7:i 4I.5f) :.i4.7:1 

ex Hai nes 

Dodonaea viscosa 0 . 0 5 :1. Hi ll .~ H () . 10 10 4. :14 7. li Ii. U lJ 

( L . ) J ac q 

Ol ea f err ugi nea Royl e 0 . :3 5 2~. 1 ;) 1 HI. 24 li 'l • H ~ 70 :Hl .4 :1 117 .4 :1 10 4. 'I t> 

Zi z ipllus jujuba Mill er 0. 22 5 14. ~ 4 ::! 7.0H li . ti 9 ti lJ :W. UH 5 0 . 01 51 . :W 

Contd .. 
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Table - 12 

Contd. 

Stand - 192 

Species Name D R.D C.C H.C.C %f H.F l.V 

Acacia modesta Wallich 0.075 7.35 7.69 7.1 H :W 7.40 L 1 . ~J 

Adhatoda zeylanica Medic 0.20 19.60 14.2 1:L~S tiO 2~.22 S5.07 

Asparagus gracilis Royle 0.075 7.35 0.45 0 .42 30 11. 11 U>. ~H 

Carissa opaca stapf 0 .1 0 9.HO 3.49 :3. 25 40 14.til 27 .IHj 

ex Hain es 

Cynodon dactylon O.OG 4.UO O. !:i!) 0 .5 1 10 :1.7 () \ I . 1 1 

( L. ) Per~. 

Dicliptera roxberghialla 0.12 11. 76 o.on 0 . 072 10 3.70 15.53 

Nees 

Dodon ae a viscosa 0 . 025 2.45 0 . 05 0.0 46 10 ::l. 70 0.19 

(L. ) Jacq 

Heteropogon contortus 0.20 17.21 23.11 18.22 10 3.70 39.13 

(Linn) P. Beauv 

Olea ferruginea Royle 0.20 19.60 53.8tl 50.30 60 22.22 92 .12 

Zizipllus jujuba Mill er 0 .1 7 1u.£-i6 26.72 24.94 30 11. 11 52.71 
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Table-13 : Phytosociological data of Z i z i pllus- Ac ac i a - D i c ha n t 11 i llI.l Co mmu ni t y . 

St a nd - 11 5 

S p ecie~ Na me [) H. D C . C 11. C. C %F H.t' I. V Ave rat~e 
1. V. 

Acacia mod c sta lVal l ich O.7!i 2 :1 • !J~ ~. '/7 7 . '1 () :W 1 4.~ti <1 :) • Ii ,L) . ( j~1 

Adh a t o da zey l a n ica Me d ic 0 . 125 :~. DH 1 • t; (i <1. ~) 7 :HJ 1 4.~h ~~J . ~:1 ~D. ( II ) 

Asparagu s graci I is Hoyle O. 1 ~!i :1 • !) ti O. (i:1 1 . (i B :; () 14 . ::~ :: (I . lll 1 :1 . : :: 1 

Carissa opaea Stapf 0.125 3 . 98 O. Ii:l 1. liB :w 1 'I. 2h 1 ~ 1 • ~) t( 1 ~) . ',I: I 

ex Haines 

Cousinea rninuta 130iss 0.77 24.56 O.RS 2. 35 10 4.7(i :11 . li7 

Dichanthium annulatum 0.76 24.59 0.90 2.::37 ~O n.52 :Hi.4S :{l;. ~ lj 

(Forssk.) Stapf 

Olea ferruginea Royle O . ~5 7.97 0.005 O. 0 1 ~i 10 4.7b 1~.14 

Hhynchosi a mi nim a 0 . 12 3.82 0.43 1. 14 ~ O n . 5 ~ 14.4H 14 . ~; 1 

(L. ) DC . 

Sacc harum bengalense 0.15 4 . 78 5.80 15 . 49 10 4.7ti 2~.OJ 

Retz 

Zizip hu s jujuba Mill er 0 .72 22 .96 2 4 . 17 ti 4. 5 D 4() 19 . 04 10 li • 5 ~ j 9~. 1 4 
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Table - 13 

Contd .. 

Stand - 152 

Species Name 0 n.D C.C R.C.C %F H.F I • V ---

Acacia modesta Wallich 0.~25 12.93 3.04 14. iiH '10 UL 1 h 45.70 

Adhatoda zeylanica ~Iedic 0.15 1l.62 4.5 21. 73 10 4.54 :> 4 . ell 

Asparagus gracilis Royle 0.025 1. 4:1 0.0012 0.005 10 4. !i4 ;) . D 7 

Carissa opaca Stapf 0.10 5.74 ?. O2 n.75 10 4.54 20.lJJ 

ex Haines 

Carthamus oxyacantha 0.2 11.49 0.05 0. 24 10 4.54 1 (j.:n 
M. Bieb 

Delphinium uncinatum 0.35 20.1 O.O(i O.2H 10 4.54 ~4. 5:{ 

Hooker fil and Thomson 

Dichanthium annulatulO 0.05 2.87 0.5 ~.41 HO 30.7(j 30.04 

(Forss k . ) stapf 

Malcolmia africana 0.15 8 . 02 0.05 0.24 20 9 . () ~j 17 .95 

(L. ) R.l3r. 

Otostegia limbata 0.029 1.o(i 0.56 2.70 10 4.54 8.9 

(Benth) Boiss 

Oxalis corniculat a L . 0 .0 1 0.57 0.02 0.09 10 4.54 5.2 

Rhynchosia minima (L. ) DC 0 . 01 5.74 0.8 3.86 10 4.54 14.14 

Ziziphus jujuba Miller O.~5 20.11 9.1 43.96 :.Hl 13.0::1 77.7 
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The three dominant species of this community were 

Ziziphus }ujuba T Cousinea minuta T and Carthamus oxyacantha 

their average importance values 116.85, 43 . 09, and 

30.13 respectively . This community was also consisted of two 

stands (No.14 and 10) in total 16 plant species were 

present . Three plants named Anagalis arvensis C . procera T C . 

dact;loh were absent in Stand No . 10 ~ but present in Stand 

No . 14 , it was 10 but in Stand No . 10 , there were 14 plants . 

Seven of this stand named Delphinium Kohatense T Asparagus 

gFacilis .• Dichanthium annul atu111 T Carissa Acacia 

modesta T Otostegia limbata and LantaTla ca1kar.a were absent 

from Stand 14, among which O. limbata T D. 

camara were not important for vegetation 

their I.V. were less than 10 (Table-14). 

aT/Tlu1 atu7rI and L. 

structure because 

13 . c..s<:.r.::.t_b.sUnq~ .... _=_ ... c.Q.!"L~ .. i..n.~9 .... _=_ .. _.C..S<:.1.Q.:t.r.: .Q.R.J.~ .. _ .. c.Q.!I!!I!l"Hli:t..Y.. 

This community was found in only one stand 

(No . 22) • plant species present in this 

community . The vegetation s tructure comprised both of herbs 

and Two of these three dominants named 

ox}'acantha" C . herbs . Their I . V . v-Jere 108 . 72 , 

41 . 83 whereas Calotropis procera was a shrub and its I . V. 

was 31.06. Sixteen plant species were herbs and most of them 

had little I.V. which was even less than 5. Therefore, they 

were not considered among the important ones. 

10 



Table-14: Phytosociological data of Ziziphus-Cousinea - Carthamus Community . 

Stand - 10 

Species Name 0 fL D C. C H.C . C %F H.F I • V Average --- --x:v--

Acacia modesta Wallich 0.05 1. 58 tL 04 1~.Ob 2 0 ~.OO 'l.7.b4 

Adhatoda zeylanica ~ted i c 0.05 1.58 1. 03 2.31 2 0 8.U '1 • ~2 

Asparagus gracil is Hoyle 0.25 7.94 ll.HH 1 . ~)7 :10 1<!.()O <! 1 . :) 1 

Boerhaavia diffusa L. 0.25 7.94 0.~4 0.53 10 4.00 1~ . ..j7 

Carissa opaca Stapf 0.075 2.30 1. 05 2. :i5 2U H.Ot) 1 <! . 7:-1 

ex Haines 

Carthamus oxyacantha 0.1 3.17 ~.2~ HL GO :lll l~.OU :1:3.77 

M. Bieb 

Convolvulus arvensis L. 0.U5 1. 58 U.004D 0.01 10 4.00 :).5U 

Cousinea minuta Boiss 0 . G7 21.30 ~.!l4 (j • (i 0 :, () 1<!.U() :~~) . 9 

Delphinium Koha tense 0.50 15.89 1. :3H 3.10 10 4.00 2~.~H) 

(P . Brushl) Munz 

Dichanthium annulatum 0.05 1. 53 1. 03 2.31 :W H.OO 7.22 

(Forssk.) Stapf 

Lantana C"arnara L. 0.025 0 . 79 0 . 02 0 . 04 10 4.00 4.03 

Otostegia limbata 0.075 2.3H 0.48 1. 07 10 4. UO 7 . 45 

(Benth) Boiss 

Hhynchosia minima (L.)DC.0.025 0.79 O. Hi O. :i5 10 4.LlLl :i. 14 

Zi~iphus j ujuba MiHer 0.\n5 31.00 HJ.20 4:3.:H 30 12.00 00. :n 
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Table - 14 
Contu .. 

Stand - 14 

Species Namp. D H.D C.C 1!.C.C XF H.I-' l.V Ive rOl gl: 
-~--

Adhatoda zey l a nic a ~Iedic O . 0 2fi 1 . 1 ~i 0 .IlO4H O.OllH 10 ::' .liU l •• 1 5 t j. b~) 

Anagalis arvensis Linn 0.05 2.30 o . () () 4 \1 O.O(JI) 10 5.0U 7.:W 

I30erilaavia diffusa L. 0.20 9.21 O. 1 fi ().~t) 10 !j.Ll lJ 1 ·'1. '17 1 :j . 4 , ' 

Calatropis procera 0.fJ 25 1. 1 !i 1. :15 2.41 10 5.0() 0.~b 

(Willd.) flo Hr. 

Carthamus oxyacantha 0.1 4.f>O 9.45 Hi. H~ 50 ~5. (H) ~b.4b :llJ . 1:> 

M. Bieb 

Convolvulus arvensis L. 0.12 5.52 0.05 0.01) 20 10.0 15 . t-i 10. till 

Cousinea minuta Boiss 0.62 21),57 1. 52 2.71 30 15.0 40.20 43.IlU 

Cynodon dactylon 0.1 4.60 0.079 14. HI 10 5.00 2:.l.7i.1 

(L. ) Pel's. 

HhYllchos ia min i ma 0.05 2 . 30 O.O!} U. 1 () 10 5.00 7.40 (j • :i 
(L. ) DC. 

Zizi phus jujuba Miller 0.975 44. fl:i 43.35 77.45 50 25.00 147.:1t> 11tl.t:S5 



jujuba~ Caiotropis Adhatoda zeyl art i ca., 

Carissa opaca.. Ziziphus nummularia. In these shrubs only 

Ziziphus jujuba aT,d Calotropis procera ~Jere important 

plants. Caiotropi5 prOCE!ra was the third dominant of this 

community. Other plants had non-significant Dalberqia 5i5500 

and Eucalyptus species were tree but they did not contribute 

much to the formation of this community. Ne):t important 

dactyloTt. plant spec ies "Jet-e Cannabis sat.i~'a and CYTlOdOT, 

They had moderate I.V., cover and density values (Table-15). 

4.1.2 

Community coefficients and indices of dis-

similarity have been in Table-16 to'determine the 

similarity of vegetation structure among different plant 

communities recognized in the area. Generally the similarity 

coefficients between different communities were moderate. 

However some communities had lower coefficients and others 

This community had moderate similarity with 

Carthamus Echinops Ziziphus.r Acacia Ziziphu5 

CousiTlea~ Acacia - Adhatoda - Cari5sa~ Carissa - Ziziphus 

Adhatoda. Carthamus Adr,atoda Ziziphu5 communities and 

higher values with the communities which are led by Ziziphus 

juj uba. It had lower similarity values with rest of other 

communities ranging between 27.5 to 42.85. 

11 
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Table-15 : Phytosociological data of Cart hamu s-Cousinea-Calotropis Community. 

Stand - 22 
Species Nam e D 

Adhatoda zeylanica Medic (1.025 

Anagalis arvPlIsis Linn 0.1 

Asparagus gracilis Royle O.O:i 

As phod elu5 l e nuifolill~ 

Cavan 

Calotropis procera 

(Willd.) R.Br. 

Carissa opaea Stapf 

ex Haines 

Cannabis sativa L. 

Carth amu s o x yacantha 

M. IHeb 

Chenopodium a lbum L . 

Convolvulus arvensis L. 

Cousinea minuta Boiss 

Cynodon dactylon 

(L . ) Pers. 

Dalbergia SiS500 Roxb. 

Eucalyptus sp. 

0.01 

0.025 

0.2 

1. 22 

3.07 

0 . 15 

0.1 

1. 4:1 

0.47 

0.025 

0.025 

R. D C.C R.C.C %F R.F I.V 

O.U1 2 0.07 

1 .:W ll . O()4 () . 0 2 

o . lb 

o . 1:l 0 .(1) II • !i 1 

O. :32 4.35 2H.l1 10 2.(;:l :!1.l11i 

2.Ul · 0.2 1. 29 

1:1.fHi 0.35 2.26 :Hl 7.o~' ~Ii.ll 

40.U:1 6.94 

1. 90 0 . 028 O. IH 1 0 2 . 1i:J 4 . 7'1 

1 • :30 0.004 0.02 1 0 ~ • 6:1 :2 • !) b 

IH.U7 1.Hl 12.34 4 0 10.G~ 4 1 .83 

li. 15 U .21:1 1.80 102.6:1 llLi)U 

0.32 0.025 O.lfi 1 0 ~ • G:i :i . 1 1 

0.32 0.025 0.16 10 2.li3 :1.11 



l a UI !:! - 1::> b 8 
Con td ... Ta bl e - 15 

Species Na me D 11. D C. C H. C. C U' R.F I. V 

Euphorbia prostrata Ait 0 . 05 0 . 0 65 0 . 03 O. I f! 10 ~. Ii:! ~ . D~ 

Fumaria in d ica (li ausskn. )0 . 025 0.3~ 0 . 015 O. O!C)G 10 ~. li:-l :i . 04 

II.M. Pugs l e y 

Me d i c a go minim a L. 0 . 07 5 0.9 8 (J.() 7 0. 4 5 10 ~. t:i :3 'J • U li 

Oxa 1 i:.. carniculata L. O. 15 1 . !Jti O. l:i 0.9b 10 2.li:l 5. :)5 

PegnulII harmala L. 0 . 075 O .DU (J . D7 0 .45 10 2.ti:3 4. lJu 

Plantago ma jor L . n.05 o . Oti5 O.O:! O. 1 9 10 2. ti:.l ~.tiH 

Rhynchos ia minim a o . l)5 O.Oti5 0.07 0.45 2 0 5.~(j ~). 77 

(L. ) DC. 

Serratula pa 11 ida DC. 0.O~5 O. :l~ 0.025 (j • 10 10 2. (;3 :i . 1 1 

Zizip hu s jujuba Miller 0.1 1. :iU 0.72 4.65 10 2.03 8.5H 

Zi:dphus numrnula r ia 0.025 O.:3~ 0.025 (J . lli 10 2. li3 :! • 11 

(Burrn f.) Wight & Arn. 



TABLE Community Co - efficient 

1 2 "l: 4 5 6 7 8 9 10 11 12 13 ../ 

51 .61 28.57 64.28 41.66 33.33 50.00 53.84 53.33 50.00 60 . 60 62.85 42.85 
34.78 60.86 42.1<] 42.10 42.10 57.14 48.00 43. 47 57.14 60 . 00 37.83 

30 50.00 50.00 25.00 55.55 36 .36 60.00 32.00 59.25 5.88 

50 62.5 ··62~5 · ·44 .. 4o!r: r.,.~ :4(?}400 · ~l; .,,:O'l : 74.07 82.35 

50 0 00 71.42 44.44 75.00 47.61 34.78 20.00 

50 0 00 57.14 44.44 62 . 5 47.61 43.47 20.00 

42.85 44.44 37. 5 38.09 34.78 20.00 

50 .00 77 . 77 52.17 40.00 25.00 

54 . 54 37.03 41.37 38.88 

48.00 44.44 29.4 1 

62.5 41.02 

53.65 



2 • C.S'! r.t.t!.S'!.m.,"I~ ....... ::::: ....... G..b .. h ;i .. DqIJ.S .... . ::::: .. .. .z;i.?j .p t!.\"l.S.CQffi.ffl!oln;i.:ty. 

had moderate commu n ity This 

Coefficient values 

communi ty 

with all other communities 

Carth a mus - Cousin e a Calotropis where its value was lower 

(37.83) than others. 

3 • t1.b. B.b ... i .. B ....... ::::: ....... C.B.t:.t..S.S.B ....... ::::: .. ..Jd.l .. e..B ...... CQII!.II!.Y.!J..;i .. :ty. 

This community 

Acacia-Adhatoda-Carissa 

had 

and 

moderate similarity with 

Adhatoda-Ziziphus-dodonaea 

communities ; lower values with Acacia - Ziziphus - Cousinea, 

Carthamus Zizip,'iUS Ip01TlDE·a _" Carthalltus Adhatoda 

Ziziphus , Zi z iphus - Acacia - Dichanthium and Zi z iphus 

Cousiflea Carthamus communities . It had much lower-

c o e ff ien t va lue s ( 1 1 .42 ) ~ ... i t h Ca rth am us Cou s inea 

CalotFopis communit.y _ Coefficient values were a little 

higher with Cari s sa Ziziphus Adhatoda and Olea 

AdhatDda - Ziziphus communities . 

4 • t1be.b .. i .. B ....... ::::: ....... Zi.. .. .?. .. tpJ}!ol.S ....... ::::: ..... CQ'"l.sJn.e..B ...... CQ.!Il.!Il.!"l.!J. _~, :ty. 

This community had lower- vlaues of Community 

Coefficient with Ac acia Adhatoda Carissa, Carissa 

Ziziphus Adhatoda, Carthamus - Adhatoda - Ziziphus, Dlea 

Adhatoda Z i z i prius and Carthamus - Cousinea Calotropis 

communi.ties. These values we r e moderate with Adh a toda -

Z i zi phus-Dodon aea and Z i zi phu s -Acacia-Di c h a nth ium 

commun i ties and some what higher with Ca rthamu s - Zi ziphus -
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.. -;, . 
. i . '. ) 

IpoIDoea and Ziziphus - Cousinea - Carthamus communities . 

5 • a i;;;S!!;..i.S! ...... = ... aQt!S!t.Q.Q.£L ... = ... C9..r:::.,i..~.~.£L ... Cp.ffi.ml"tni.:t.y. 

This community had higher similarity with Adhatoda 

Ziziphus - DDdDneaea~ Carissa Ziziphus - Adhatoda and 

Olea - Adhatoda - Ziziphus communities, the values being 

83.33, 71.42 and 75.0 respectively. it comprised a moderate 

value with Carthamus Ziziphus OIpomoea community. These 

values were lower when compared with Carthamus - Adh atoda 

Ziziphus~ Ziziphus Acacia di chaT! t h iun;.¥ Ziziphus 

Cousinea - Carthamus and Carthamus OCousinea Ca1otropis 

communities; the range of values was betlfJeen 47.61 and 

20.00. 

,':J • a.d..b.~.t QdS;L. .. = ....... Z.":j, .. ;i; .. i.pt!l"t~ ....... = ... ". dQ.d.QD..8g.~ ....... C.Qm.m.lJ..n .i.:t..Y. 

This community had modet-ate similarity with 

Carthamus - Ziziphus Ipomoea~ Carissa - Ziziphus - Adhatoa 

aDd Olea - Adhatoda Ziziphus communities. this similarity 

was lower for Carthamus - Adhatoda - Ziziphus and other last 

three communities. 

7 • C.S!.r.thS!m.l,,!.~ ...... __ :::: ... .. Z ... ;j, .. ? .. ,i. .. pbl,!~." .... = .. " .. ..I.p..QmQ.e.E'.\.. ..... CQ.ffimh\.!J.,i. .. :t..Y. 

This community had moderate similarity with Olea-

Adhatoda-Ziziphus community (50.00) but lower values of 

Coefficient of similarity are observed for Carissa-Ziziphus-

Adhatoda, Carthamus- Adhatoda-Z iziphus and last 
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communities whose leading dominants were Ziziphu5 jujuba and 

C. o.:,·yacafJtha. 

8 • c.S! r: .. i.'2'2E\. . .. Z ... :i,. ~ ... i..p.J.:}q? ...... ::::: .. _.!.~g.hE\ . .t.Q.d.E\ ... C..Qr.i1mqo...i....t.y. 

This community was moderately similar to Carthamus-Adhatoda-

li:zphus community (50.00) and Zi:ziphus-Acacia-Dichanthium 

community (52.17). It was highly similar to Olea-Adhatoda-

Ziziphus (77.77) and highly dissimilar to Zi:ziphus-Cousinea-

Cat-thamu5 and Carthamus-Cousinea-Calotropis communities, 

Simiarity values were 40.00 and 25.00. 

i::; • c..9.r..t..tt~!.f.[t~!.§. ...... _-:::. ....... B..p. .. t19.t..Q.d .. ~ ....... = ....... 1. ... i .. ~.;i. .. P,tth'.5? ....... C.Jd.m.f.n.~,)J).i .. t..:y. 

This community was moderately similar to Olea-

Adhotada-Ziziphus community but highly dissimilar to last 

three, in which the leading dominants were Z. jujuba and C. 

1 I) • Q.lj~~ ...... = ..... Ag.ttE\ . .tQQ.E\ ...... ::::: ..... l. .. i..6..i..p-.bl:H? ...... C.Q1I!1I!J"lD.i . .t.y. 

This community was a 

following three communities. 

little similar 

11. z. .. :i,.~ ... i..p-.h.q.'2 ..... As.;?".b.i..9 ..... P..i. .. !:;;.9.D...th.i. .. !"H:r! .... C.Q.!Itffi.lJD..i . .t.y. 

It is highly similar to community, value 

to its 

being 

74.07 but has a lower similarity coefficient with Carthamus­

Cousinea- Calotropis community (53.61). 

.1.4 
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12 . l. .. t ?.i.pt!\o!a ..... :::: ....... c..Q.\o.\.~.i..ng.Si .... _.::. __ .. c._~.r.:..t.b.Si.m."'!a ... CQ.m.ml"m.i..ty. 

This community was modet-ately similar to 

Carthamus-Cousinea-Calotropis community (53 . 61) . 

The soil characteristics of different plant 

communities are given in Table-17 a and 17-b. 

The data on soil analysis show that the soils of 

the area were generally coarse textured (sandy loam) , basic 

in j-- eaction {pH more than 7), with calcium as a dominant 

ion. In general, cation s and anions were low, organic matter 

p e rcentage was low , however , in some communities, 

moderate . Soluble carbonates were totally absent except in 

one stand (No . 197). However, CaCO~ was present in higher 

amounts , due to which soil possessed basic proper t ies in all 

stands. Saturation %age of these soils ranges from 34.4% to 

1 . The soils associated with Adhatoda-Acacia-

Carissa community were 

cal c areous and basic 

saturation capacity ':.LL 
W.L LII 

Ca ..... -+- a nd l o w I'1g -+--+-, Na +, 

sandy loam and loam , moderately 

in reaction. They had moderate 

low organic matter percentage, high 

K+, N, a nd phos pho r u s. Carbonates 

were absent a n d bicarb onates were p r esen t in mod erate 

:\. ~:, 



Table 17- a Soil Variables in different stands of Plant Communi tie s . 

Community Stand Saturation CaC03 
Clay % Sil t % Sand % Textural 

~o. No. percentage cl ass 

1 75 39.5 33.8 10.3 22 61.7 Sandy loam 
.. 

103 46% 48.6 18.3 ~4 ,. 37.7 Loam 

2 109 39.2 49.4 8.3 33 58.7 Sandy Loam 

112 48.9 49.0 6 13 81.0 Loamy Sand 

154 37.0 48.1 ~ ') . .... 20 71.7 Sandy Lo am 

3 186 36.66 49.6 16.3 27 56.7 Sandy Lo a m 

4 45 37.4 49.4 8.15 21 70.85 Sandy Lo a m (J) 
~ 

5 197 34.4 49.5 4.3 16 79.7 Loamy Sand 
~ 

G 184 40.4 49.2 5.00 47.0 4($.0 Sandy Loam 

7 82 49.43 ( 30.4 10.3 'L.7 62.7 Sandy Loam 
v 

8 158 48.90 49.3 6.09 1n.v 77.91 Loamy S~nd 

164 r') r"" ,..." oj' . ,:),j 49.2 10.3 31.0 58.7 Sandy Loam 

Con td ... 



Contd: Table 17-a 

Co:nmunity Stand Saturation CaC0
3 

Clay % Sil t ~ Sand ;; Textural 
No. No. percentage class -

9 171 39.53 49.6 7.3 18 74.7 Sandy Loam 

10 190 47.6 49.6 13.3 31 55.7 Sandy Loam 

192 48.4 49.5 8.3 18 73.7 San dy Loam 

11 115 44.4 34.3 19.3 24 50.7 Sandy Loam 

152 46.4 49 .6 12.3 17.0 70.7 San dy Loam 

12 14 41.46 31.6 8.3 25.0 66.7 San dy Loam OJ 
<Jl 

10 38.1 [; 49.7 4. 15 ~ 9 ~ 
"'4 

86.85 Loamy Sand 

13 82 44.83 49 .1 7 .3 19 73.7 San dy Loam 

For Community names see Table-2. 



Table 17-b Analysis of Soi l Sample s f rom different s tand s of Plant Commun i t i e s . 

Community Stand pH Organ i c Ca+ + Ma++ ~ + K+ NO' P CI I COl; HCO:' rnatte r% . a .1:-no. No . b 
.) 

1 75 7. 1 2.28 2816 3 . 437 4.445 9.G22 1.10 9 .2 1.25 0.00 12.5 

103 7 . 5 3.56 3526 4 . 56(> 4.240 6.028 1.05 8 . 5 1.25 0. 00 7. 5 

2 109 7. 2 4.54 3802 5 . 481 ' 4.109 3.900 1.311.4 2. 00 0. 00 .4. 5 S 

112 7.1 2.24 4220 3 . 843 7.409 9.162 1.1510.5 1. 00 0. 00 10.5 
r 

~-

154 7. 5 4.27 2933 4 . 133 7.981 13.59 1.10 12.3 2. 75 0.00 11. 0 

3 186 7 .2 2 .14 2775 4 . 238 5.113 10.63 0.85 13. 6 1.50 0.00 11. 0 
• 

4 45 7.3 2.85 3831 
<"-

0.00 6 . 820 4.708 23.93 1.20 7 .9 1.25 14 05 O'l 
5 197 7. 2 4.09 4442 5 . 582 7.333 

I ~ 
7.668 1.50 12. 6 1.25 8.00 14 05 

6 184 7.1 3.92 4446 5 . 410 7.351 9.112 1.20 8 . 7 2. 00 0,,00 11. 0 

7 83 7. 3 1.80 10435 3 .200 7. 512 14..37 0.80 7 . 9 1.25 U.OO 10. 5 

b 158 7 . 3 6.50 c 3299 5 . 453 8.447: 7.224 0.75 5 .9 1.25 0. 00 13000 

164 7.3 5.52 3750 4 . 487 7.281 21.27 1.15 6 . 4 1.25 0.00 12. 5 

S - " 9 171 7.1 3.74 4342 6. 500 8.014 3 ADO U. 65 7. 5 1. 00 0. 00 7 .5 

Contd . .. 
_ ... 0""'1 

-..,' -



Contd. Table 17-b 

Corrmunity Stand pH Organic ea++ Mg++ Na+ K+ N% P Cl' CO~ HC03 No. No. matter%' .) --
<" 

10 190 7.2 1.78 3054 5.359 4.491 10.10 1.15 "4.9 1.0 0. 00 10.00 

192 7.4 4.3 3389 4.074 7.023 lS.03 1.25 7.~ 2.0 0.00 14.00 

11 115 7.3 2.31 4375 7. 268 (~ 4.401 10.99 0.75 6.3 1.25 0 . 00 7.5 

152 7.2 2.76 4300 6.238 7.512 9.375 1.15 12.3 1.50 0 . 00 11.0 
r 

~ 7.1 4.72 8.252 fB.O 1.25 0.00 10.5 \'}' 1"' ,' 14 1051 3.121 $ 7.200 1.05 
\ '-....,/1 

4.012 10 7.1 4.09 4465L 3.772 3.502 1.15 6.1 1. 75 0.00 19.00 

13 22 7.2 2.31 4340 7.141 8.212 4.178 1.2 7.2 2 . 0 0.00 6 . 5 

()) 
-...j 

For Community names see Table-2. 



quantity, chloride contents were a l so low. 

2. Ca t hamus - Echinops - Ziziphus Commun i ty 

The soils of this community were sandy loam in 

texture, but in one stand (No . 112) it was loamy sand, highly 

with higher CaCO~ contents (48% , 49~~, 49%) , 

moderate saturation percentage and basic in reaction (pH : 

7 • .1.-7_~i). Or-ganic %age of this communi ty vJas 

but lowet- in one Stand (No .112 ) . It had lower 

cations except calcium and lower anions, ~·Jhere CO"'" were 

totally absent. Nitrogen and phosphorous were 

in lower amounts . 

3. Acacia-Carissa-Olea Community 

The soi ls of this community were sandy loam, 

highly calcareous, had moderate saturation %age, were basic 

in reaction, with low organic matter percentage. Calcium was 

the dominant cations, other cations as well anions were in 

much lower amounts. Nitrogen and phosphorous were also in 

sma ll quantities. 

4 . Acacia-Ziziphus-Cousinea Community 

This community was similar in soil properties to 

the above one. it had low organic matter percentage, high 

Ca··, other cations and anions were lower in quantity and it 

was sandy loam in texture. 



5. Acac~a-Adhatoda-Carissa Commun~ty 

Soils of this community contained moderate organic 

matter percentage, higher ca lcium (higher than the community 

4th) and some quantities of CO"~ were also present in its 

soil . Loamy sand was the textural class of soil of this 

community. 

6. Adhatoda-Ziziphus-Dodonaea Community 

Soils of this community were also calcareous and 

basic in reaction. they had and quite little 

cations. Anions were also in little quantity. Organic matter 

percentage was also very little. 

7,8. Carthamus-Ziziphus-Ipomoea 
Adhatoda Communities 

and Carissa-Ziziphus-

Soils of these two communities were basic in 

reaction with same pH values (7.3) but differred from each 

other due to the fact that: 

Soils of Carthamus dominanted community were sandy 

loam , had lower organic matter, lower calcium content and 

other anions cations were also in lower quantity. 

~ ., 
~OlLS of Carissa dominated community were loamy 

sand, had high saturation ercentage, high calcium but other 

anions and cations were lowere in quantity. Organic matter 

17 
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percent was present in considerably high quantity . 

9,10 Carthamus-Adhatoda-Ziziphus 
Communities. 

and Olea-Adhatoda-Ziziphus 

Soils of both the communities were sandy loam and 

had high CaCO~ contents. Saturation capacity of Carthamus-

Adhatoda-Ziziphus community was a little higher than that of 

Olea-Adhatoda-Ziziphus community. Organic matter was 

moderate in soils of both communities, however, in one stand 

of Carthamus dominated community, it was lower. The soils of 

the tlrJO communi ties had high calcium content but other 

cations and anions were quantity _ 

phosphorus were lower in quantity _ 

11. ziziphus-Acacia-dichanthium Community 

Soils of this community, dominated by Ziziphus 

jujuba had lower organic matter percentage and high calcium 

anions and cations were also low in quantity, 

and sandy loam textural class. CaCO~ was present in moderate 

quantity and saturation capacity of soils was also moderate. 

Soils of this community were also basic in reaction. 

Ziziphus Cousinea-Carthamus and Carthamus-Cousinea­
Calotropis Communities 

Soils of theSE communities , 1st dominants of which 

are ziziphus jujuba and Carthamus oxyacantha, were also 

JFl 
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basic in reaction, had sufficient organic mattEr and high 

calcium. of 1st of these two communities was loamy 

sand whereas, that of lInd was sandy loam in texture. 



CHAPTER-5 

DISCUSSION 
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Phytosociological study of Sangjani (Islamabad ) revealed 

thal vegetation of the area mainly comprised perennial shrubs 

( Adllatoc1H ze.ylan.ica, Acacia modesta, Carissa opaca, Olea 

ferruginea and Ziziplws jujuba) . However at some places, 

Gilly herbaeceous annuals were present in dominant conditions . 

The area was present in two different conditions: 

Cultivated 2 . Uncultivated 

In the caltivated areas which were lying barren after 

the harvesting of wheaL. Carthamus ox:ycantha, Echinops 

e clJinatus !:tnd COtlSiIlea m1nuta were found very commonly . . On 

the edues of these fields shrubs J.ike Adhatoda and Carissa 

wele found while on was~e places only perennial shrubs formed 

the penOdfl,=il t framework . In adi tion .sorne perennial grasses 

likl::' Ht:'ieropogoll contortus, CynocioIl daetylon and DichantlliulIl 

annulatum were present. They were seuerely grazed and did not 

make a significant contribution 

1 .• _. ] . Ke 

to the vegetational 

Achyranthes bidelltata, 

njcliptera rox1>erghialla, Rync]wsia minima .. Soa .lanlJlu I}igrum, 

O~d .Ij ,'5 cornicll .lai:a .. Na.1.c:olmla aLricana, Convolvulus arvensis. 

1.1) very little amounts . " 

1 
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Ot ostegia lil!1bata .. IpOlnoea carnea, Nay tenus royleanus, 

.1I.s!>i:iIagus gracilis, Capparis decidua, Calotropis pracera, 

LdIl t d!lel CCllndTd.- DodonaE·a v .i scosa and Horus alba were presen t 

iII siguificant amounts and \'iere the shrubby associates. A. 

zeyl anica possessed a \A/ide r ange of distribution and was 

present mostly on waste places . Dakshini (1972) has reported 

A. :Geylanicd as plant 'of waste places. 

Plant communities of the area exhibited a moderate 

floristic similarity as i s evident from indices of similarity 

vfI.l ues be tween various plant communi ties , whereas a little 

higher values were present between other communities. 

How~verr dandrogram of cluster analysis (Fig. 3) showed 

there are 3-types of clusters of vegetation. 

that 

Acacia - Carissa - Olea, Acacia - Adhatoda Carissa, 

A dhatoda - Ziziphus Dodonaea r Carissa - Ziziphus Adhatoda 

and Olea - Adhatoda - Ziziphus communities formed one type 

of cluste r; communities like, Adhatoda Acacia 

Carissa, Carthamus - Echinops - Ziziphus - Acacia - Ziziphus 

Cousinea , Cdr thamus - ZizipllllS - IpoIlloea, Ziz~iplJus - Acacia 

DicllantlLiwlJ, Zizipllus - COllsinea - Cartl"lanlUs and Carthamus 

2 
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Fig.3 Dandrograms of cluster analysis 
of vegetation of Sangjan i (I s l amabad ) . 

4 0 -

1 

50 -

60 ~ 

70 -

80 -

90 +-~~~--+--4--~--+--+--~--~-+--4---~-+-

5 6 8 3 10 4 13 12 1 2 11 7 9 



75 

Cou.siIlea Calotropis were included 1n another cluster. 

Cal ·thclllS - Adhatoda - Ziziphus formed third independent 

clu~Ler. This cluster formation differentiates the area into 

th.r E:.'e zones. c"!('C'ording to the vege lational composition. In 

the Is 1_ cl us ter only shr\lbs con tr ibu ted in the formation of 

d:i.[[erenL plant comlnunities. Acacia, Adhatoda, Dodonaea, 

Cdr'isseI, Ziziphus and Olea were the shrubs by which diferent 

pl ant cOlnm\.lld Lies were formed. The area of those communities 

\.fas C! l higher which therefore could not be used for any type 

or cultivation and was therefore, lying waste. In the 2nd 

clust er, communi ties forming plants were }ldha toda, Acacia, 

Carissa, Cartbamus, Ecllinops, Cousinea, Ipomoea, Dichanthium 

and Cdlotropis. The area of these plants was at lower 

altitude as compared to the 1st clustre. This was the area 

from where wheat had been harvested and at the time of 

sampling it was more or less barren . Corrununi ty of Jrd 

cluster, although was prese nt in the area with Ist cluster, 

but the conditions were not the same as were for the 1st 

cluster of plant communities. 

The compositona and distribution of plant communities is 

lIsnally affected by climate, topography, soil and biotic 

3 
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influence. In the surveyed area, climate was not found to be 

affecting the distrjbution of plants because the area studied 

was not too big to be influenced by the climate. However, the 

present structnre of v e getation was due to the overall 

s~lniarid climatic condiLions. High intensity summer rains can 

be observed in the form of weathered rocks and removal of 

tOl'soi 1 du e to sllp.8 t eros ion . Factors li].;:e topography I biota 

and to some extent soil parameters were seemed to b e 

influencing the vegetation of the area. 

Cond"tions of soils in the 1st vegetation cluster were 

found to be comparatively different from the soils of 2nd and 

3rd cluster of plant communities. Amount of CaC0
3 

was more or 

Jess the same without any variations in the soils of Ist 

cluster of plant communities. However variations in the 

amount of caco} were more obvious in the soils of 2nd 

cluster. Here lower amounts of caC0
3 

were present in the 

soils of Adhatoda Acacia - Carissa , Carthamus - Ziziphus 

IpOJ!loea.- Ziziphus - _~cacia - Dichanthium and Ziziphus 

Cousinea - Carthamus communities. In the soils of the rest 

of the plant communities of this cluster caco
3 

was present in 

more or less UJe amounts just like in soils of communi ties 

4 
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b'==lun~.i..110 to vegetation of cluster No-l (Fig. 4a). 

++ 
Cd WRS reasonably higher in amounts in the 1st cluster 

and iLs amount was lower in soils of those communities where 

total caco
3 

was observed to be lower, thus showing their 

lower amounts in Cllltivat ed fields as compared to undisturbed 

~reas (Fia-1 [or location of stands ; Fig.4a). 

Organic matter in the 1st legetation cluster was ln 

higher amounts as compared to rest of the two clusters. Also 

there were more variations in the organic matter of 2nd and 

3rd vegetation cluster. 

+ 
K was found in higher amounts in the Ist cluster with 

some variations within the soils of some plant communities of 

this cluster. The organic matter percentage was lower in 

soils of 2nd and 3rd clusters of plant communities. 

Nitrogen percent was not influencing the vegetation 

types as it was present in somewhat equal amounts in soils of 

all plant communities. However this nitrogen was ln lower 

quantity in l.he 3rd cluster which comprised of an independent 

5 



FIG· 40 78 

1 ~7 1 8~ ISS 164 18& I~o Ij,L ,S 8J. Ilt 1O '7S 10 ,5 IO ~ Il l. 15'1 liS' Iflo Sol. I7t 60 

1 ..-
'I' 

\ ~, 

,,~ 

'1.L 

'to 

38 

..3E. 
Ca.Co,3 

3~ 

31. 

0 
5 6 8 .5 10 -1 13 Il. " 1 9 

4~ .. 

\ 4 .. • 

lSoo ~ .3'" 

Cl: 

IS •• 

1001 
S 6 fj 3 10 It 15 .l- l. 

7·S 

7 

6 Mf 
S 

II 

oS 
S 6 8 3 10 Lj 15 Ilo l. II .., 9 



FIG·4 b 

"5 

:;5 

4·5 

~. 

:1:5 

"5 ---.-- ----------
S f> 8 7 

1.'0 

FrS 

N ' 1 ,. 

0 ~ 

/(, 5 6 & .5 10 L\ I.!. .L II 7 'J 

IS 

14 

11 P 

10 

8 

6 

4 
5 6 8 :3 10 4 13 11. :t " 7 9 

~ 

jfJ 

16 

12 

8 

it 

Os Ii 8 3 10 ~ \ ~ Ill. \I "7 3 



plant community. 

Simi l arly phosphorus, Cl' and IIC0
3

' were not present in 

loo dif f eren l quanLities in the soils of 1st and 2nd clusters 

of V t: UI.~ Lc~ i. LOn" Howeve r , their q1Jont i ti es were lower in soils 

of 3r~ clust e r (Fig. ~b. 

Thus it is clear from the data on soil analysis that 

+ 
CaCO , organic matter and K were found to be influencing the 

3 

vegetation types of the area. Similar results have been 

reported by Susan et a .I. (1982); Chaghtai et al. (1983) and 

Hijazi (1984). 

Topography of study area is dryland sloping generally 

towards south over which flows the water of runoff from the 

south facing slopes of Margalla Hills in rainy season. 

Topography of the area was found to be affecting the 

'veyetat"on in combination with the biotic disturbances. 

Considering Table-2 and Fig-1. It could be observed that 

h erbs like ca.cthamus, Cousinea" Echinops and Dichanthium. 

COl tributed to community formation in 2nd cluster, the stands 

of which were prsent at lower elevafions as compared to the 

6 



s l {lllds of 1st clus ter. Bo III these plants are weeds of whea t 

alJ(l v-H,'[ e in lhe areas froIn where wheat had been 

Larv~sted.Shrubs like Acacia. Carissa, Dodonaea, Adhatoda 

and Olea Were found to be adapted to wide range of habitat . 

Also t.h p. y had bee!l reported to be present in lower to highe r 

elevations of 1000 m altitudes. Khattak et ala {1984) 

reported ilcacia .. Dodonaea and Olea to be present on north and 

south facina slopes of Cherat Hills. Hijazi (1984) reported 

Ca:rissa and Doc'ionaea to be present on Margalla Hills 

National Park. Chaghtai et ala (1988) observed that Olea, 

Acacia nnd Dodonaea were the species which dominated upto 

900 In altitude of slopes with minor variations · in CaC0
3 

contents o[ the soil. 

The separate clust:er of Carthamus - Adl1atoda - Ziziphus 

community was due to disturbing factors like blasting and 

cbtnining clay for use in cement industry and due to crushers 

working ln that area . 

In addition to soi.l and topography, biotic influence may 

be considered as the major facto r caussing variations in the 

type of vegetation of a cer tain area ; Villagers use the land 

7 



for I;ultivation and cut down the shrubs for fuel purposes. 

Grazing and browising are also biotic factors which influence 

Lhe vegetation . With the increasing human population, the use 

of these natural resources has been increased (Chaghtai et 

al" 1984) . In the study area grazing was very intense. A. 

11/onesta and Hay tenus royleanus were grazed by sheep and 

goals. Grasses were grazedseverly and they were not even in 

a condition to be identified. In stands which were under 

cultivatioll process: only herbaecous species like Carthamus, 

Co usiDea <'1nd Echinops were the dominant ones . With other 

snil and topographic factors, this was also due to the reason 

tlldL shrubby plants were eradicated from these stands. 

8 
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\ 
FLORISTIC LIST 

Scientific Name Family 

Abutilon indicum (L . ) Sweet 
~ . \ 

AcaLia modest a allich 

Acacia n ilotica (Linn) . Delile 

Achyranthes bidentata Blume 

Adhatoda 2eylanica Medic . 

Anagalli s arvensis Linn . 

Asparagtis gracilis Royal 

Asphodelu s tenuifolius Cavan 

Boerhaavia diffusa L. 

Calotropis procera (Willd . ) R.Br 

Cannabis sativa L. 

Capparis deiidua (Forssk . )Edgew 

Carissa opaca Stapf exHaines 

Carthamus oxyacantha M. Bieb 

Chenopodium album L . 

Convolvulus arvensis L. 

Cousine~ minuta Boiss 

1'1 a I vaceae 

Mimosaceae 

.. 

Acanthaceae 

Acanthaceae 

Pr- imu 1 aceae 

Liliaceae 

L iliaceae 

Nyctaginaceae 

Asclepiadaceae 

Canna binaceae 

Cappar i daceae 

Apocynaceae 

Compositae 

Chenopodiaceae 

Con\.·ol vu I aceae 

Compositae 



Cynodon dactylon (L . ) Pers . 

Da l bergia sissoo Roxb. 

Delphinium koha tense (P . Bruhl)Mun2 

Delphinium ~ncinathum H06ker iiI. 
~, Thomson 

Dichanthium annulatum 
(Fol~ssk . ) stapf 

Dicliptera roxberghiana Nees 

Dodonaea viscosa(L.)Jacq. 

Echinops echinatus Roxb. 

Eucalyptus sp . 

Euphorbi a p ros t rata Aita Ait 

Fumaria indica (Hausskn . ) H. M. 
Pugsley 

Heteropogon contortus(Linn) P. 
Beau\,,' . 

Ipomoea caFnea jaca 

Lantana camara L. 

Malcol mia africana ( L.).R.Br. 

May tenus royleanus (Wall ex 
Lawson) Cufodontis 

Me dicago minima L . 

Poaceae 

Papilionaceac 

Ranunculaceae 

Ranunculaceae 

Poaceae 

Acanthaceae 

Sapindaceae 

Compositae 

Myrtaceae 

Euphorbiaceae 

Fumariaceae 

Poaceae 

Convolvulaceae 

Verbenaceae 

Cruciferae 

Celesteraceae 

Pap i l i onaceae 



Morus alba L . 

Olea ferruginea Royle 

Otostegialimbata (Benth) Boiss 

Oxalis corniculata L . 

Pegnum harmala L. 

Plantago major L. 

Rhynchosia minima (L . ) DC 

Saccharum bengalense Retz 

Serratula pallida DC 

Solanum nigrum Linn 

Solanum surattense Burm.F. 

Ziziphus jujuba Miller 

Ziziphus nummularia (Burro f.) 
Wight and Arn . 

Moraceae 

Oleaceae 

Labiatae 

Oxalidaceae 

Zygophyllaceae 

Plantaginaceae 

Papilionaceae 
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