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EFFECT OF PARTICULATE POLLUTION ON PISUM SATIVUM
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The effect of particulate pollution on morphology and .biochemistry of Pisum
sativum was studied. The results were compared with non-polluted plants,
In polluted plants, there is a reduction of 51.89% in height of shoot, 62.05%
in phytomass and 64.10% in yield. Chlorophyll content in polluted plants exhibit a
redaction of 38.32%. Stomatal index and trichome frequency increases and stomatal

frequency decreases in polluted plants.
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Introduction

The deteriorating quality of the
environment is causing worldwide
concern and mankind is facing newer
and unimaginable kinds of environ-
mental problems. The present work
is an attempt to record the response
of Pisum sativum to cement kiln dust
(particulate) pollution.

Materials and Methods

Pisum sativum L. seeds were obtained
from Gujarat Agricultural University.
Seedlings were raised in University
Botanical Garden in two seprate
plots. The plants in one plot served
as control (non-polluted), whereas
those in the other were uniformly
dusted with cement kiln dust (pollu-
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ted). Growth analysis and biochemi-
cal estimations were carried out in
non-polluted and polluted plants,
simultaneously. The Methods fol-
lowed for various estimations were :
Chlorophyll content-Mac Lachlan and
Zalik (1963); Protein - Layne (1957);
Starch-Mc Creddy er al. (1950);
Lipid-Folch et al (1957) and Bragdon
(1951); Amino acid-Moore and Stein
(1948); Total sugars-Dubois et al
(1956); . Reducing sugars-Miller
(1972); Total phenols-Bray and Thor-
pe (1954); O.D. phenol-Arnow
(1937). Epidermal peels were taken
from the leaflets by direct peel me-

thod and stained with Delafield’'s
haematoxylin. Stomatal index was
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calculated as defined by Salisbury
(1927, 1932).

Results and Discussion

In polluted plants, there is a reduc-
tion of 51.89% in height of shoot;
33.33% in root length; 50% in num-
ber of leaflets and 62.05% in phyto-
mass. There is an increase of 41.18%
in root/shoot ratio of polluted plants.
There is 66.67% and 61.10% of reduc-
tion in numbers of flowers and fruits,
respectively,  in poliuted plants

(Table 1).

Chlorophyll content exhibited a
reduction of 32.16% in polluted
plants. In poliuted plants, there is
a reduction of 45.59% protein,

21.949, starch, 24.05% total sugar,
24.79% reducing sugars, 41.30%
lipid, 28.33% amino acids, 37.62%
total phenols and 33.51% 0.D. phenol
contents (Table 2).

Epidermal cells are
with wavy anticlinal walls. A reduc-
tion is observed in and stomatal
frequencies, while stomatal index and
trichome frequency increased in pol-
luted plants. Leaves are amphisto-
matic with anomocytic stomata as
the dominant type on both surfaces
in‘non-poliuted and polluted plants.
Stoma with single subsidary cell is
common in non-polluted and polluted
plants. However, in polluted plants
its percentage increases alongwith
abnormal stomatal types like stoma

polygonal
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with single guard cell and contiguous
stomata etc. Only eglandular tricho-
mes were observed only on abaxial
surface of both non-polluted and
polluted plants (Table 3).

Schonbeck (1960) observed that
physiological balance in affected
plants were altered by dust increas-
ing susceptibility to infection. In the
present study, cement kiln dust was
found to reduce shoot length. The
inhibition in growth might be attribu-
ted to the reduced intensity of light
energy available for photosynthesis
through coating of leaves (Indhirabai
et al., 1988, 1989). Theroot length
was reduced in polluted plants along
with the reduction in nodulation up
to 60%. This might be due to increa-
sed pH of soil. The number of bran-
ches in polluted plants was found to
be decreased due to decrease in shoot
length.- Appreciable reduction in
shoot length and number of branches
in polluted plants results in consi-
derable decrease in number of leaflets
per plant (Darely, 1966).

The phytomass and net primary
productivity values of cement kiln
dust polluted plants show decreased
values. Darely (1966) and Lerman
(1972) noted that the reduction in
phytomass is due to interruption in
gaseous exchanges on a result of
stomatal clogging which leads to
reduction in photosynthesis. The
root/shoot ratio values in polluted
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plants were always higher than non-
polluted plants (Singh and Rao,
1981). Number of flowers and num-
ber of fruits per plant exhibited a
reduction in polluted plants. The
cement kiln dust polluted microen-
vironment provides unfavourable
ecological conditions for . pollen
germination and fertilization (Czaja,
1962). Borka (1980) stated that the
damaging effects of cement kiln dust
were not only a reduction in vegeta-
tive parts, but also a reduction in the
formation of reproductive organs and

consequently in fertilization.
T

One of the most characteristic .

biochemical features of cementkiln
dust polluted plants is a reduction in
the total chloroph?ll content, as
reported by a number of workers

(Czaja, 1962; Darely, 1966; Boika, -

1986). The reduction in chlorophyll
content is due to the influence of
pollution (Gilbert, 1978). The ab-
sorption of soluble portion of cement
kiln dust into leaf tissue and damage
to the chloroplasts leads to a reduc-
tion in total chlorophyll content
(Singh, 1980).

Present observation on the re-
duction in protein content in pollu-
ted plants is parallel to the results of
many workers (Pawer et al., 1982;
Mandre and Kangur, 1986). It thus
appears that the total protein content
is also a suitable indicator of particu-
late pollution level.

Ting and Mukerji (1971) reported
a reduction in total sugar content in
polluted plants which may be due to
reduced photosynthetic rate. Lipid
content decreases in polluted plants
(Grunwald, 1981).  The direct rela-
tion between - the phenolic content
and age of plant indicates that this
parameter could serve as an
increasing pollution load.

index of

Increase in stomatal frequency
in polluted plants is reported by
Chakraborty and Gupta (1981) and
Jafri et al. (1979). Sharma and Butler
(1973) suggested that the high den—
sity of trichomes in poliuted plants
may be a  protection mechanism to
prevent direct exposure of leaf parts
to sun rays, thus lowering the leaf
temparature and reducing the rate of
some metabolic reactions.
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