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EFFECTS OF ACID MIST ON THE GROWTH OF ALBIZIA LEBBECK (L.) BENTH. AND
LEUCAENA LEUCOCEPHALA (LAM.) DE WIT.

M. Zafar Iqbal and S. Atiqur Rehman Department of
Botany, University of Karachi, Karachi-75270, Pakistan
ABSTRACT: Effects of acid mist on the growth of Albizia lebbeck and Leucaena leucocephala were examined at different pH levels in
the natural environmental conditions in the Department of Botany, University of Karachi. The height of A. lebbeck and L. leucocephala
was greatly reduced at pH 4.0. However, the height of L. leucocephala was less affected as compared to A. lebbeck at the above mentioned
pH level. The numbers of leaves were also reduced at pH 4.0 in both the species. Overall investigation revealed that L. leucocepha!a was
more tolerant to acid mist as compared to A. lebbeck.
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INTRODUCTION
The pollution constituents that are emitted into the
atmosphere are either gases or particulates. Particulate
matters consist of fine solids or liquid droplets
suspended in the air. The large sized particulates are fly
ash, dust soot, fumes and the smaller sizes are smoke
and mist. Mists are liquid particles, which may arise
from vapor condensation, chemical reactions or by
atomization of a liquid e.g. steam. Mist causes
reduction in the visibility because it absorbs light
reaching to the ground surface and in this way reduces
the light intensity, which in turn affects the global
climate of the area. It also affects the atmospheric
temperature and atmospheric relative humidity. Shams
and Iqbal (1986) have studied some climatic and
bioclimatic parameters in Karachi. They found that air
temperature of urban areas was higher, whereas, the
atmospheric relative humidity and wind velocity of
urban areas were lower as compared to sub-urban areas.
This may be due to the presence of particulate matters
emitted from the industries and automobile activities.
The other effects of particulate matter include soiling of
surfaces, corrosion, damage to buildings and wood etc.
Liquid aerosol and mist fall on the surface of leaves and
fruits and may cause damage to the leaves and fruits.
Dod et ai. (1986) studied the presence of sulfate and
carbonaceous aerosols in Beijing, China. Thomas and
Hendricks (1956) studied that the acidic mist present in
the urban atmosphere causes soiling of leaves and
fruits. Ahmed et ai. (1986) showed the reduction in
protein and chlorophyll contents of plants of the urban
areas.
Air pollution due to acid rain or mist was a global
problem. The effects were greater in the vicinity of the
sources, but the fall stalk policy in the individual
industrial plant contributes a worldwide problem of
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acid rain. Britain erected 2 m high smoke stacks at its
generating stations; United States took a similar
approach, increasing the heights of their stacks to more
than 300 m high (LaBastille, 1981).
It is often difficult to observe the direct effects of low
pH treatments on photosynthesis and growth parameters
in vascular plants because of the presence of a highly
hydrophytic cuticle that may neutralize acid rain
reduction and effectively alter the chemical composition
of the rain (Adams and Hutchinson, 1984). Acid
deposition can alter physiological processes such as
photosynthesis, or can cause visible injury to leaves,
such as chlorosis, necrosis, and premature leaf fall
(Koslowski and Contatinidou, 1986). Acid precipitation
includes rain, snow, hail and fog. Acidic substances and
their precursors are formed when fossil fuels are burned
to generate power and provide transportation. These
substances are principally acids derived from oxides of
sulfur and nitrogen, which lead to the deposition of
derived sulfuric acid (H2SO4) and nitric acid (HN03) or
their salts. Trites and Bidwell (1987) found that rain of
pH 3.0 caused serious effects on the leaves, resembling
Ca, Mg, P or N2 deficiency symptoms but no effect on
carbon dioxide exchange and growth rate of nitrogen
was seen. They have also observed a decline of
photosynthetic oxygen evolution with decreasing pH of
the acid rain. They found that reduced photosynthetic
activity was due to depigmentation at pH below 3.5.
Seip et ai. (1999) described sulfur dioxide emissions are
at present the major cause of acid precipitation, but
emissions of nitrogen oxides are increasing. Soils and
soil waters seem to be acidified in many areas in
southern China (Seip et ai., 1999). Pollution has
affected the vitality of forests and other vegetation
particularly in and close to urban areas.
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observed visible foliar injury and 40% foliar necrosis after 10
weeks by acid mist treatment at pH 2.5. These results are
similar to the findings of Sigal and Johnston (1986). Chevone
et ai. (1984) reported decrease in root dry wt., leaf area and
mean relative growth rate of yellow poplar seedlings by acid
rain. Irving (1987) had also observed similar results.
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