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Changes in the micromorphology of two common roadside
dicotyledonous plants under the influence of automobile
pollution along the National highway- 58

B RAHUL RATHI AND NARESH KUMAR

SUMMARY

This study deals with the impact of auto-emission on stomatal frequency, epidermal cells and stomatal index of two common
dicotyledonous roadside plants i.e- Eucalyptus spp. and Mangifera indica L. Stomatal and epidermal cells frequency and stomatal
index show drastic reduction at different distances of high polluted site(HPS), medium polluted site(M PS) and low polluted site(L PS)
from Nationa highway- 58. The data collected from these plants show that Eucalyptus spp. were slightly tolerant to auto-emission

pollution in comparison to Mangiferaindica L.
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haust gases from automobil es contribute significantly
E?Jair pollution. The major pollutants emitted from the
tomobiles are parti culate matter, SO,, NO,,, CO, and

unburnt hydrocarbons which affect the stomatal opening,
closing or impact on guard cellsis more than other organelles
since most of the gaseous exchange for all the biochemical
processestakes place through these micropores because foliar
surface is the direct phase of contact between plant and
atmosphere. The amount of air pollutants absorbed primarily
on the size and number of stomata in the leaves. It has been
suggested that stomatal response may be a key factor in
determining the sensitivity of plant species to automobile
pollution. Many workers reported reduction in stomatal
dimensions and stimulation in the number of stomatal and
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epidermal cellsin plantsgrowing in thevicinity of automobile
pollution viz., Salgare and Thorat (1990); Kulshrestha et al.
(1994); Johari and Sneh Lata(1999); Pal et al. (2000); Kazmi et
al. (2004).

MATERIALS AND METHODS

This investigation was carried out on two common
roadside dicotyledonous plants i.e- Eucalyptus spp. L. and
Mangifera indica L. along with National highway- 58, to
assess the effect of auto-emission on stomatal and epidermal
cellsfrequency and stomatal index. The sampling site Sataken
ashighly polluted site (HPS), situated at Modipuram (N.C.R),
where the micromorphological parameters were studied
adjacent to highway (Sa,); 50 meter away from highway (Sa,);
and 150 meter away from highway (Sa,). Two other sites of
study are village Bhainsee (Sh) adjacent to N.C.R, which has
been taken as medium polluted site (MPS) and village Barla
(Sc), alow polluted site (LPS). Controlled conditions have
been taken at every site which was 1.5 km away from the
highway i.e- Sa, Sb and Sc, respectively.

The materials collected from different sites were under
investigation and marked 3 months before at the same height
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above the ground. Leaves are washed with the fresh water
and 1 mn? specimen were cut and placed in 40 -80 % HNO,in
atest tube, heated over flame and gently agitated to separate
the epidermis. Decanted the acid, rinsed thoroughly in water
for 3-4times, 1 minute each. Neutralized thefinal rinsewith 0.1
—1 % NaOH or KOH, and washed again in water and then
dehydrated in methanol (Ghouse and Yunus, 1972). Finally
rinsed material was taken in xylene and after that mount and
counted the number of stomata and epidermal cells separately
on adaxial and abaxial surfacewith the help of cameralucida.
The variations induced in epidermal pattern were calculated
by using following formulae.

Stomatal index = S (Salisbury, 1927)
e+S

where,
S= Number of stomatamicroscopic field area*
e= Number of epidermal cellsmicroscopicfield area’

Number of stomata

Frequency of stomata=
equency Microscopicfield area

Number of epidermal cells
Microscopicfield area

Frequency of epidermal cells=

RESULTS AND DISCUSSION

Thedatataken from all the two plants, which were under
investigation at every site show that auto-emission pollutants
affect the micromorphology along the National highway. The
concentration levels of auto-emission pollutants are different
at different distances from highway at every sitei.e- S, S
and S_, respectively.

Stomatal frequency of Eucalyptus spp. on their adaxial
surface show maximum reduction at HPS i.e- 9.78%, 6.07%,
3.96% followed by 6.87%, 4.04%, 2.12% at MPS, and 5.38%,
2.89%, 1.57% at LPS, respectively, whereas in case of
Mangiferaindica, stomatawere found absent at their adaxial

Table 1: Impact of auto-emission on stomatal frequency per mm?

Sites plants S S S
C Sa3 Sa2 Sal C S3  Sh2 Sol C Sc3 Sc2 Scl
(ES“;%‘;;“S P spaxiaL  260.83 250500 245000 235.33° 25067 254.17" 249.17" 241833 25400 250.00" 246.67" 240.33'
4951 4925 4915 +886 +9.60 +951 +939  +923  +957 +040 +930  +9.23
ABAXIAL 34050 332.33" 32517" 319.00° 340.83 336.17' 330.17" 32267" 34050 337.33 332.00" 32833
4993 4071 4957 +938 +1029 +1023 +1007 +9.86 +1028 +1024 +1008 +9.99
Mangifera indica
ADAXIAL - - - - - - - - - - - -
(Mango) " " " , " " " "
ABAXIAL  805.00 749.007 72417 71067 80833 777.50° 74317 726507 81500 80L50' 765.17" 745.00
+1382 +1352 +1335 +1274 +1481 +1421 +1419 +1362 +1493 +1442 +1429 +12.77
Table 2 : Impact of auto-emission on epidermal cells per mm?
Sites plants S S S
C Sa3 Sa2 Sal C SH3 o2 Sol C Sc3 Sc2 Scl
(ES“;?LZZI)“SS‘OF" ADAXIAL 2514.10 247517 243567 239567 251817 2500.33 2468.50 242517 2524.67 251450 248867 2453.83
2795 42404 +2217 +2210 +2893 +26.14 +2419 +2285 +2952 +2822 +2641 +23.15
ABAXIAL 2037.83 202150 199250 1972.83 204033 2027.17 2002.33 1980.50 2048.00 2040.67 202050 2010.67
41945 +1879 +1840 +1758 +2022 +1972 +1939 +1884 +2035 +2017 +1972 +19.13
?"Mag%ga'”d'ca ADAXIAL 700550 670550 641550 6120.17 7036.67 688533 6670.17 637450 7118.17 6983.00 6865.00 6560.50
+46.67 +4422 +4132 +40.66 +4T68 +4523 +4326 +4157 +4801 +4590 +4358 +42.33
ABAXIAL 4150.67 3985.00 389050 384050 4085.67 400550 3900.00 382550 415050 4120.33 4005.67 3915.67
3707 +3566 +3476 +3252 +3818 +36.69 +3491 +3428 +36.69 +3651 +3558 +33.72
Table 3: Impact of auto-emission on stomatal index per mm?
Sites plants S So S
C Sa3 Sa2 Sal C Sh3 Sh2 Sbl C 503 Sc2 Scl
(ES“;%F;“SSPP' ADAXIAL 940 919 914 894 935 923 917 9.08 914 904 902 892
ABAXIAL 1432 1412 1403 1392 1431 1422 1416 1401 1426 1419 1415 14.04
Mangifera ADAXIAL . . R R . R _ . . _ _ R
indica (Mango)
ABAXIAL 1624 1582 1569 1562 1652 1626 1601 1596 1641 1628 1604 1598

-Vauearein mean (n = 30), + S.D., * and ** Indicate significance of value at P= 0.05 and 0.01, respectively, T — Non significant
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CHANGES IN THE MICROMORPHOLOGY OF TWO COMMON ROADSIDE DICOTYLEDONOUS PLANTS UNDER THE INFLUENCE OF AUTOMOBILE POLLUTION

surface. The maximum reduction of stomatal frequency were
found at abaxial surface of Mangifera indica at HPS i.e-
11.72%, 10.04%, 6.96%, followed by 10.12%, 8.06%, 3.81% at
MPSand 8.59%, 6.11%, 1.66% at L PS, respectively, followed
by Eucalyptus spp. as 6.31%, 4.50%, 2.40% at HPS; 5.33%,
3.13%, 1.37% at MPS and 3.57%, 2.50%, 0.93% at LPS,
respectively.

Mangifera indica shows drastic reduction in epidermal
cellsat their adaxial surface as 12.64%, 8.42%, 4.28% at HPS;
9.41%, 5.21%, 2.15% at M PS; 7.83%, 3.56%, 1.90% at L PS,
followed by Eucal yptus spp. as4.71%, 3.12%,1.55% at HPS;
3.69%, 1.97%, 0.71%at MPS; and 2.81%, 1.43%, 0.40%at LPS,
respectively. At the abaxial surface of Mangifera indica,
reduction of epidermal cellswas7.47%, 6.27%, 3.99% at HPS;
6.37%, 4.54%, 1.96% at MPS; and 5.65%, 3.48%, 0.72%at L PS;
followed by Eucalyptus spp. as 3.19%, 2.22%, 0.80% at HPS;
2.93%, 1.86%, 0.64% at MPS; and 2.65%, 1.34%, .36% at L PS,
respectively.

Stomatal index of Eucalyptus spsat their adaxial surface
show reductionsas4.89%, 2.77%, 2.23% at HPS; 2.89%, 1.93%,
1.28% at MPS; and 2.41%, 1.31%, 1.09% at L PS. Mangifera
indica at their abaxial surface show maximum reduction of
stomatal index as 3.82%, 3.39%, 2.59% at HPS; 3.39%, 3.09%,
1.57% at MPS; and 2.62%, 2.25%, 0.79% at L PS ; followed by
Eucalyptusspp. as2.79%, 2.03%, 1.40% at HPS; 2.10%, 1.05%,
.63% at MPS; and 1.54%, .77%, .49% at L PS, respectively.

In general, Eucalyptus spp. shows low variation in its
micromorphology in comparison to Mangifera indica, under
theinfluence of auto-emission pollutants at different polluted
sites. The present studies on the plants growing along the
National highway — 58, indicate that auto-emission brought
appreciable changesin the number of stomata and epidermal
cells per mm?. Stomata are the main portals for gaseous
exchange but thisexchange get hampered dueto air pollutants
following the same diffusion pathway as CO,. The pollutants
dissolveincellsand giveriseto different ions, thereby causing
peculiar changesin the micromorphological attributes of leaf.
Reduction in the epidermal and stomatal frequency
(xerophytic features) was probably because the plants were
subjected to automobile pollutants aswell as increased wind
velocity so that the exposed areato atmosphere, on which the
pollutants deposite and enter the plant body can be minimized.
Similar results were presented by Salgare and Thorat (1990)
on sometrees. A decrease in stomatal frequency from polluted
habitats suggests an adaptation that may keep out gases
pollutantsthat may otherwise get into the leaf and cause tissue
damage and physiological disturbance.

Kulshrestha et al. (1994) made a comparative study of
the cuticular and epidermal features of Syzigium cumini L.
and Lantana camara L. growing closeto diesel generator set

and a controlled site.They observed highly significant
differencesin stomatal opening. In another study K ulshrestha
et al. (1994) investigated the effect of automobile exhaust
pollutants on leaf surface of Nerium indicum L. and noted
significant differences, apart from others, in epidermal cells
and stomatal featuresin control and polluted populations.

In the present study Eucalyptus spp. and Mangifera
indica L. followed the same pattern of changes in their
micromorphology due to stress conditions. The stomatal and
epidermal frequency declined in plants growing in close
vicinity of National highway, decline being more in stomatal
frequency than that of epidermal cells resulting in the
significant fall in stomatal index. Perhaps, lesser stomata
decreased gases exchange between environment and plants,
thus protecting it from toxic inhalation. Observationsreveal ed
the difference level of sensitivity of plants to auto-emission
interms of micro- morphological parameters.
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