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Abstract: This study focused on the impact assessment of the wild flora and environmental gradients
encompassed by the River Chenab headworks using quantitative ecological indices. Quadrats of
1 × 1, 5 × 5 and 10 × 10 m2 sizes were used for vegetation. Considering environmental data, grazing
and anthropogenic effects, soil analysis based on different physical and chemical properties was
studied. The relationship between different sites and their surroundings was analyzed by Canonical
and Detrended Correspondence Analysis. Similarity indices were revealed through the use of a
heat map and dendrogram. As many as 130 plant species, 60 families, comprising 104 species of
dicots, 17 monocots, 7 pteridophytes and 2 species of bryophytes were recorded. Different soil
properties including organic matter, soil moisture and soil pH affect the vegetation on different sites.
Anthropogenic activities such as construction, fishing and animal grazing were the main threats for
vegetation that need to be restricted strategically to conserve surrounding vegetation.
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1. Introduction

The distribution pattern of plant species is affected by both natural as well as an-
thropogenic factors such as habitat characteristics, climate change, topography, hydrology
geology, species migration and soil type [1]. These changes bring remarkable variations
in the environment and climate of different habitats and maintain the ecological elements
that have a crucial role in the distribution pattern of species diversity [2]. The evolu-
tion, origination, diversification and distribution of particular flora are determined by its
phytogeographic exploration. Understanding the floristic inventory and distribution of
vegetation is very significant for the conservation of biodiversity [3–5]. The vegetation
along the catchment area of rivers is known as riparian vegetation which is the best indi-
cator of ecological stability [6,7]. It is the buffer zone between the terrestrial and aquatic
ecosystems.

The riverine ecosystems provide services such as habitats for terrestrial and aquatic
organisms, protection of water quality, storing of water, facilitating organic material and
diluting the heavy metal concentration in plants. The riparian vegetation is substantially
affected by biotic and abiotic disasters [8]. The deterioration in the flora of an area is
typically disturbed due to over exploitation which commonly remains faster than the
level of species regeneration and natural restoration. This study was designed to analyze
riverine ecosystems around three headworks, i.e., Head Maralla, Head Khanki and Head
Qadirabad, to consider how they affect the diversity of wild flora and its interaction with
environmental variables.

2. Materials and Methods

River Chenab originates from Himachal Pardesh, India and runs down 960 KM in
Pakistan. The main study sites were Head Maralla with a 2816 ha wetland area, Head
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Khanki with 12 ha and Head Qadirabad which comprises a 1620 ha area. Figure 1 shows
the location of the study area.
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Figure 1. Location of study area (Head Maralla, Head Khanki and Head Qadirabad) at River Chenab.

2.1. Selection of Sampling Sites

Head Maralla is situated in District Sialkot. Head Khanki is situated in Gujranwala
and Head Qadirabad is situated in Mandibahudin. The field work was carried out in
summer 2021 using the quadrat method. Quantitative attributes such as density, frequency
and abundance of each vascular plant species were measured. The study area of about
85 km was divided into 10 sampling sites with four quadrats.

2.2. Soil Analysis

Soil samples were collected from different selected sites and different indicators such
as pH, soil moisture, organic matter, soil saturation, available potassium and phosphorus
were studied.

2.3. Data Analysis

To determine the relationship between plant species and their various environmental
variables and similarity indices, CANOCO version 4.5 software was used for the DCA
(Detrended Corresponding Analysis), CCA (Canonical Corresponding analysis), heat map
and dendrogram.

3. Results

In this research, we have documented 130 plant species belong to 60 families and
105 genera, in which dicot families were 47, genera 85 and plant species 97 (Table 1). From
a particular area, the main source and the most useful botanical information are its floristic
checklists. Floristic composition is a good floristic marker, because any kind of variation in
different environments shows the existence of different environmental factors that lead to
inter- and intra-specific diversity [9].

Table 1. Summary of floristic diversity of River Chenab (Head Maralla to Head Qadirabad).

Plant Groups Families Genera Species

Dicots 47 85 104
Monocots 4 13 17

Pteridophytes 7 7 7
Bryophytes 2 2 2

The distribution of sites investigated using DCA tools proved clustering results and
also showed that different anthropogenic variables such as animal dungs, nearby con-
struction sites and cut marks have a significant correlation with the study sites. We have



Eng. Proc. 2021, 12, 16 3 of 4

assessed the relationship between environmental variables at the sites (Figure 2). CCA
by using anthropogenic predictors such as cut marks, animal dung and distance from the
nearby construction sites was analyzed (Figure 3). Some previous studies have determined
the anthropogenic effect on the other side of the country (Sarwar and Qaiser 2012).
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Figure 3. CCA between different sites and environmental variables.

4. Discussion

Different environmental variables had a significant effect on the vegetation [10]. Or-
ganic matter, soil saturation and soil pH had the most significant impact on the vegetation.
Therefore, we demonstrate that there is a direct relationship between vegetation and en-
vironmental variables [11]. We also conclude that the area is a hub for various unique
species such as Adhatoda vesica, Salvinia spp. and Tamarix aphylla. Therefore, considering
the environmental factors is significant for implementing management strategies and plant
conservation in the riverine area especially near the headworks.

Author Contributions: Both authors contributed equally. All authors have read and agreed to the
published version of the manuscript.

Data Availability Statement: All of the relevant data is already included.
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