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Abstract

Present study was conducted to investigate the Detrimental effects of Drought and salinity stress on floral
diversity and how physical symptoms appear after these stresses. Plants in their natural habitats adapt to
stresses in the environment through variety of mechanisms. But stresses are harmful with their exceeding
concentrations that damage the floral diversity. Study was completed by different surveys during May 2017 to
August 2019. 40 plant species were collected and sample were tested and observed to check physical symptoms
in plants parts like fruit, flower, leaves, stem and roots. Plant species recorded under salt stress were 57.5%,
drought stress 22.5% while combine affect of both salinity and drought in plants were 20%. Growth of many
plants were badly affected by drought and salinity stress. Fruit and flower of the plants were much reduced, Stem
was stunted, leaves mostly were wilted and roots were hollow and poor. Halophytes and drought tolerating

plants were best in their growth. Overall floral diversity was under stress that was limiting the natural habitats.
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Introduction

Floristic study is the main key to get botanical
information and it leads to detail study (Keith, 1988).
Identification of plant species with respect to their
origin and particular area is more important because
it provides basic map to understand complete life
history of plant. Plants are playing important role for
environment they are the main factors to stabilize the
earth  environment, they have tremendous
contributions for mankind (Ali, 2008). Floral
diversity is economically and medicinally very
important, they are playing important role for
livestock, industries and many other applications.
Trees, shrubs, herbs and grasses are habitat for many
wildlife species (Ahmad et al., 2010). Salts are major
constituent of soil but exceeding amount in soil result
in many dangerous situations (Munns, 2005). Many
areas of Pakistan have been recorded as affected areas
due to salinity. (Chatrath et al., 2007). The long salt
range of Pakistan is 175km long having longitude of
71.30° and 73.30° eastern and latitude northern 32.23
and 33.0. Sakesar is the highest point in this range
(Khan, 1960).

Soil salinity is major problem in salty areas and its
affects physiological and metabolic process of plants
and in results plants growth stops. (Ashraf & Harris,
2004). Soil salinity affects the nutrient level and
water in the soil and in result convert the soil into
arable land which leads to the destruction floral
diversity from the area. Salinity stress produces
osmotic stress and physiological drought which leads

to decline of photosynthesis (Pasternak, 1987).

Salt stress and drought causes the accumulation of
reactive oxygen species in many plants like hydrogen

peroxide and singlet oxygen (Lee et al., 2001).

Ros attacks many important molecules of plants and
its removal occurs by antioxidative action of plant.
(Menezes Benavente et al., 2004). Elimination
reactive oxygen species is possible by antioxidants
which accumulate plant and this characteristic
features is found only in some plants (Noctor & Foyer,

1998).
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Reduction in growth of plants like leaves wilting,
stunted growth fast and short life cycle of plant are
due to imbalance of ion which occurs due to drought
and salinity stress. (Guetadahan et al., 1998). Some
plant species have great tolerance against drought
and salinity and they show much adaptation. They
also resist to oxidative stress (Hernandez et al.,
2001). Soil salinity and drought have adverse impacts
on the floral diversity and they are main limiting
factors for plant growth and habitat degradation
(Latichli & Epstein, 1990). Limited water supply and
low annual rain fall in the area result in physiological
drought and induces many strains like stomatal
closure and photosynthesis level (Flexas & Medrano,
2002). Aims and objective of the current study were
to explore the floral diversity of Kalabagh in Mianwali
district of Punjab Pakistan which is facing drought
and salinity stress. Secondly to findout the plant
species those have adaptation to resist in such kind of

stresses.

Material method

Study area

Kalabagh is mountainous are in district Mianwali of
province Punjab of Pakistan. It is located on the
western bank of famous Indus River. Kalabgh is
famous due to its rich salt reservoirs. Many salt mines

are located in this area.

Survey timing
Floral diversity of Kalabagh area in district Mianwali
was fully explored that was facing drought and

salinity stress during May 2017 to August 2019.

Methodology

40 Plant species were collected hard pressed and later
mounted on herbarium sheets for record in university
of agriculture Faisalabad. Collected plant species were
identified with the help of flora of Pakistan (Nasir and
Ali, 1970-2003). Photographs of habitat and plant

species were taken with high quality camera.

Observation for drought and salinity stress
Area was fully surveyed, floral diversity was measured

by Quadrat method along the straight transect line.
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Phonotypical plant condition like Fruit, flowers,
leaves, stem and roots were checked to find out the
clear symptoms of these stresses and findings were

enlisted like drought, stress and combine effect of

both present in many plant species. Every mentioned

above parts of plant was separately observed and
every symptoms was noted accurately.

PAKISTAN

Fig. 1. Map of Pakistan.
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Fig. 2. Map of study area Kalabagh.
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Results

Pakistan has rich soil and beautiful geographical
location as shown in fig1. In present research work it
was concluded that area was rich with floral diversity
as shown in table1 and it is diverse area as shown in

fig 2. but due to stresses like salt stress and drought

2019

stress floral diversity was declining in the area as
shown in fig 4, plants species that were tolerating
were best in their growth. Salt tolerating plant species
were larger in numbers while glycophtes were less in

number.

Table 1. Floral diversity of Plant species affected by Drought and Salt stress.

Sr.no Scientific name Family Affected by Salinity Affected by Drought
1 Grewia villosa Tiliaceae Salinity Drought
2 Olea ferruginea Oleaceae Salinity
3 Acacia nilotica Fabaceae Drought
4 Prosopis juliflora Fabaceae Salinity
5 Capparis deciduas Capparidaceae Salinity Drought
6 Salvadora oleoides Salvadoraceae Salinity
7 Cgrysopogon serrulatus Poaceae Salinity Drought
8 Rhazya stricta Apocynaceae Salinity
9 Cymbopogon jwarancusa Poaceae Salinity Drought

10 Suaeda vera Amaranthaceae Salinity
11 Aristida adscensionis Poaceae Salinity Drought
12 Ziziphus nummularia Rhamnaceae Salinity
13 Cenchrus setigerus Poaceae Drought
14 Dactyloctenium scindicum Poaceae Salinity
15 Asphodelus tenuifolius Asphodelaceae Salinity
16 Acacia modesta Fabaceae Salinity
17 Cressa cretica Convolvulaceae Drought
18 Eragrostis ciliaris Poaceae Salinity
19 Fagonia ovalifolia Zygophyllaceae Salinity Drought
20 Grewia villosa Tiliaceae Salinity
21 Justicia adhatoda Acanthaceae Salinity
22 Achyranthes aspera Amaranthaceae Salinity Drought
23 Bombax cieba Malvaceae Salinity
24 Boerhavia diffusa Nyctaginaceae Salinity Drought
25 Malvastrum coromandelianum Malvaceae Drought
26 Verbascum Thapsus Scrophulariaceae Salinity
27 Calotropis procera Asclepidaceae Salinity
28 Cenchrus pennisetiformis Poaceae Salinity
29 Cyperus compressus Cyperaceae Drought
30 Alopecurus aequalis Poaceae Drought
31 Achyranthes aspera Amaranthaceae Salinity
32 Morus alba Moraceae Salinity
33 Cynodon dactylon Poaceae Drought
34 Xanthium strumarium Asteraceae Salinity
35 Dalbergia sissoo Papilionaceae Salinity
36 Saccharum bengalense Poaceae Salinity
37 Boerhavia diffusa Nyctaginaceae Drought
38 Digitaria adscendens Poaceae Salinity
39 Malvastrum coromandelianum Malvaceae Drought
40 Eucalyptus camaldulensis Myrtaceae Salinity
Mineral salty rocks in larger number were the main Discussion

factors and salt was accumulating in nearby areas by
weathering. Over all salinity stress was main limiting
factors for floral diversity that was responsible for

many injuries to plant species as shown in fig 3.

In recent study of detrimental effects of drought and
salinity in Kalabagh district Mianwali-Pakistan it was
noticed that under drought condition plants usually

decrease their growth and moves towards stunted
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condition, some plants leaves were dull from shiny,
grass species were wilting and some species were
found to be wilted. Those plant species that were
permanently under drought stress were in bad
condition their leaves color was changed, body water
was very low. Drought symptoms were different in

different plant species like yellowing, early falling

2019

leaves, wilting of leaves, leaves scorching on their
edges and stunted growth. At some sites plant species
were found to be completely dead due to drought
stress. Most common symptom of drought injury is
drying around the margin of leaves and that slowly

moves towards the midrib.
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Fig. 3. Floral diversity affected by Salinity, drought and combine effect of both in percentage%.

Drought affected many plant species were affected at
marginal leaf tissue more than other parts of the plant
body and this condition was prolonged therefore
many plant species were found to be at their end
stages it was also noticed that after rainfall some
plant species were passing through recovery but this

process was very slow.

In present research work symptoms of damage by salt
stress recorded in plant species were growth
inhibition, senescence and death of many plants
under prolonged exposure. Growth inhibition is the
primary injury that leads to other symptoms.
Physicall symptoms that were recorded due to salt
stress were bud demage or complete death, twig and
stem dieback, prolonged bud dormancy. Early leaf
drop, reduced leaf and stem growth along with flower

and fruit development delayed.

Salt stress was responsible for closing of stomata.

Glycophytes plants were very less in number

especially near the salt mine site because they cannot
resist salinity stress. Halophytes plants are naturally
salt tolerating plant species and their growth was best

under such conditions. As shown in table 1 and fig 3.

From above discussion about detrimental effects of
Drought and Salinity stress on Floral diversity of
Kalabagh Mianwali, Punjab Pakistan it can be easily
concluded that Annual rain fall in the area was very
low and accumulation of salts in the area due to
weathering of salt rocks and other factors were
involve that were changing the soil, salt in the soil can
absorb water and in the result drought appeared in
the area which was also limiting factor for floral
diversity in the Kalabagh area. Combine effect of both
drought and salinity stress is harmful for floral
diversity. Plants that were able to tolerate stresses like
salt stress and drought stress were best in their
growth only at some sites. Glycophytes were not good
in their growth at salty sites. Deforestation was also

recorded factor in the area.
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Fig. 4. Habitat of study area along with plant species facing Drought and salinity stress.
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