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ABSTRACT 
The main objective of this research study was to explore the vegetation of Lower 
Tanawal, Pakistan from Northeast aspect. The ordination techniques TWINSPAN, DCA 
and CCA were used to classify the data. TWINSPAN classified 157 plant species and 20 
stands into four plant communities. Four plant communities Dodonaea-Ziziphus-Oxalis, 
Pinus–Olea–Micromeria, Debregessia-Mentha-Isodon, and Pinus-Punica-Isodon 
community were noted. This study provides first information about the vegetation of   
Lower Tanawal, Abbottabad Pakistan from Northeast aspect. 
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1. INTRODUCTION 
         In this research study for the classification of species and stands TWINSPAN 
techniques have been used Hill (1979). The relationship between plant species 
and environmental variable is determined with the help of CCA. To determine the 
relationship among vegetation the DCA is used (Antoine and Niklaus, 2000). 
 
          Study Area  
          The Lower Tanawal is located in District Abbottabad, Pakistan. The Lower 
Tanawal is part of the Lesser Himalayas Hussain and Illahi (1991). It is situated 
between the 34° 12' 32 and 34° 15´ 76 North latitude to 73° 09' 39 and 73° 03´ 
31 East longitudes Bibi et al. (2019).   
 

 
Figure 1 Location Map of Lower Tanawal Abbottabad, Pakistan 
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2. METHODOLOGY   
The vegetation analysis of Lower Tanawal from Northeast aspect was done in 

different seasons from 2016-2018. Line transects method was used for quantitative 
sampling.  In this method to measure the distribution of plants measuring tape of 50 
meter was used between two poles Dasti et al. (1998). During this research study 
20 stands and 157 species were recognized. The IV values of 157 plants were 
calculated.  By using MS EXCEL 2007, the data of 157 species from 20 stands along 
with environmental factors was analyzed (McCune, 2006). The plant community 
was given name on the basis of three dominant plant species. To classify plant 
species and samples TWINSPAN was used Hill (1979). For ordination of samples 
and species DCA was used Hill and Gauch (1980). CCA was used for the ordination 
of species, sample, and their relationships to environmental factors Braak and 
Barendregt (1986), Braak (1989). 

 
3. RESULTS  
In this classification 20 stands and 157 species were noted. The data was 

classified into two groups. In division 1, thirteen stands were positioned in negative 
groups (*0) whereas seven stands were positioned in positive group (*1). In division 
1 the eigenvalue was 0.40. In division 2 (13) one stand was positioned in negative 
group (*00) whereas twelve stands were positioned in positive group (*01). In 
division 3 (12) five stands were positioned in negative group (*00) whereas seven 
stands were positioned in positive group (*01). Then following four plant 
communities were formed (Figure 2). 

 
Figure 2 Twinspan Classification of Vegetation from Northeast Aspect of Lower Tanawal 

 

During the analysis it was observed that in this community 7 stands and 105 
species were recognized. This plant community was noted from the stand 
19,26,20,66,23,64,51 between the elevations of 3025-4302 ft. The diversity index 
was 0.76 and the species richness was 7.11 (Figure 3). The soil of this community 
was loam and pH range of the soil was 6.87 to 7.29.  

2) Pinus–Olea–Micromeria Community (POM) 
This community was noted from the stands 2, 11, 14, 58 and 60 between the 

elevations of 3892 to 4843 ft.  In this plant community 5 stands and 102 species 
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were noted. The diversity index was 0.73 and the species richness was 7.28 (Figure 
3). The soil was loam and pH range of the soil was 6.94 to 7.86.  

 
3) Debregessia-Mentha-Isodon Community (DMI) 
Debregessia salicifolia, Mentha arvensis, Isodon rugosus community was 

recorded from stand 79, locality of Panduthana at an elevation of 4220 ft. In this 
community one stand and eighteen plant species were recognized. The diversity 
index was 0.94. The species richness was 1.97 (Figure 3). The soil of was loam and 
pH of the soil was 7.40.  

4) Pinus-Punica-Isodon Community (PPI) 
Pinus roxburghii, Punica granatum, Isodon rugosus community was recorded 

from stand 6, 41,32, 44, 54, 47, 57 between the elevations of 3560 to 4827 ft. In this 
community seven stands and 78 species were noted. The index of diversity was 0.84. 
The species richness was 5.57 (Figure 3). The soil of this community was loam to 
clay loam and pH range of the soil was 6.80 to 7.28.  

 
Figure 3 Diversity index and species richness of Northeast aspect 

 
3.1. DCA ORDINATION OF VEGETATION FROM NORTHEAST 

ASPECT   
In DCA ordination, for axis 2 the maximum gradient length was 3.01 having and 

Eigenvalue was 0.27. The gradient length at axis 1 was 2.69 with Eigenvalue 0.40. At 
axis 3 the gradient length was 2.13 with Eigenvalue 0.19. The gradient length for 
axis 4 was 1.63 having Eigenvalue 0.12. The dominant gradient length on axis 2 
indicated that maximum species has similarities on axis 2. The Eigenvalue of axes 1 
and 2 shown strong correlation of species and habitat on these axes.  

Cynodon dactylon, Indigofera heterantha, Indigiofera linifolia, have positive 
correlation with each other at axis I. Salix acmophylla, Oenotrera rosea and Isodon 
rugosus have positive correlation with axis 2. Berberis lycium, Pinus roxburghii, 
Hedera helix, Smilax china were negatively correlated with axis 1 and 2. Psidium 
guajava, and Eriobotrya japonica showed positive correlation on axis 1 and negative 
correlation with Similx china and Pinus roxburghii. Mentha arvensis and Tagetes 
minuta were present on the top of the ordination space and shown negative 
correlation with Geranium rotundifolium. Mostly species shown strong correlation 
and grouped together in the center. (Figure 4).  
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Figure 4 Northeast DCA ordination of species 

 
DCA ordination of stands showed that stand 79 was present at the top of the 

ordination space and away from the others stands having diverse species and 
negatively correlated with stand 58 and 41 which were present on axis 1 whereas 
stand 2 was present on axis 2 which showed negative correlation with stand 20 
whereas other stands were in the center of ordination space (Figure 5). 

 
Figure 5 Northeast DCA ordination of stands 

 
3.2. CCA ORDINATION OF VEGETATION FROM NORTHEAST 

ASPECT  
 The CCA ordination shown that maximum Eigenvalue was 0.39 at axis I. For 

axis 2 (0.34) for axis 3 (0.28) and for axis 4 (0.25). The total variation was 3.45, 
explanatory variables account for 92.1% whereas adjusted explained variation was 
24.8%. The explained fitted variation for axes 1, 2, 3 and 4 were 12.27, 23.01, 32.06 
and 40.12 respectively. The CCA ordination shown that Asparagus officinalis, Justicia 
adhatoda Indigofera heterantha, and Opuntia ovata indicated positive correlation 
with temperature, wet bulb, chillness, dew point, heat index and negatively 
correlated with slope angle.  

Hedra helix, Berberis lycium, and Smilax china indicated positive correlation 
with phosphorus, humidity, barometer pressure, electrical conductivity, saturation, 
wind speed, altitude and while Oxalis corniculata, Vitis negundo, and Chenopodium 
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album were negatively correlated with these factors.Gallium circaezans, and 
Gentiana argenta shown positive correlation with organic matter. Most species were 
present near average position in ordination space (Figure 6). The environmental 
factors dew point, chillness, temperature, and heat index have positive correlation 
with each other and negative correlation with slope angle and organic matter.  

CCA ordination of stands showed that one stand with 14 plant species was 
present at the top of the ordination space. This stand has more diverse species as 
compared to other stands.  The results of CCA ordination shown that maximum 
vectors strength was noted for heat index, altitude, and temperature. The 
intermediate vectors strength was noted for wind speed, chillness, dew point, slope 
angle and humidity. The less strength of vectors was documented for organic 
matter, saturation, slope angle, electrical conductivity, and barometer pressure 
(Figure 7) It was observed that from the Northeast aspect in tree maximum 
density was noted for Pinus roxburghii (12.6) and in shrubs maximum density was 
recorded for Isodon rugosus (7.4) (Figure 8). 

 
Figure 6 Northeast CCA ordination of species and environmental variable 

        

 
Figure 7 Northeast CCA ordination of stands and environmental Variable 
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Figure 8 Density of major tree and shrubs from Northeast aspect 

                   
4. DISCUSSION  
In DCA ordination, for axis 2 the maximum gradient length was 3.01 having and 

Eigenvalue was 0.27. The dominant gradient length on axis 2 indicated that 
maximum species has similarities on axis 2.  The results of CCA ordination shown 
that maximum vectors strength was noted for temperature and wind speed, which 
indicated that these, were most influential variable in this aspect. There was less 
strength of vectors for phosphorus, slope angle, potassium, and organic matter.  

Phosphorus, humidity, barometer pressure, electrical conductivity, saturation, 
wind speed, altitude showed positive correlation with each other. Dew point, 
chillness, temperature, and heat index have positive correlation with each other and 
negative correlation with slope angle and organic matter. Most species were present 
near average position in ordination space. It was observed that from the Northeast 
aspect in tree maximum density was noted for Pinus roxburghii (12.6) and in 
shrubs maximum density was recorded for Isodon rugosus (7.4).  It was also noted 
that maximum species richness (7.28) was recorded from Pinus–Olea–Micromeria 
Community. Maximum diversity index was noted from Debregessia-Mentha-
Isodon Community. 
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