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SULPHUR dioxide and nitrogen dioxide are the two
most widespread air pollutants of industnialized coun-
tries, as combustion of fossil fuels generates SO, and
NO,. Considerable information is now available on
the eflects of SO, on leguminous crops of the tem-
perate region, Even low concentrations of SO, have
been found to reduce photosynthesis! =3, translo-
cation®, and biomass production® in beans. In am-
bient environment SO, and NQO, are present together.
Recent studies involving mixtures of these two poll-
utants have shown synergistic, additive or antagonis-
tic effects on the growth and physiological processes of
Various cropss,

Since there is no report on the effect of pollutant
mixture on legumes of the tropics, the present study
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was initiated so as (1) to compare the effects of SO, and
NO, both individually and in the mixture on the
growth, and (i1) to evaluate the effects of SO, and/or
NO, on the photosynthesis of young plants of mung
bean (Vigna radiata).

Seeds of V. radiata (L) Wilczek CV Pusa baisakhi
were grown in 10 cm plastic pots containing John
Innes No. 11 potting compost. Seedlings were raised in
a heated green house. Two days after germination, 40
seedlings of fairly uniform size were selected and 10
seedlings were randomly allocated to each of the four
treatment chambers of the type described by
Whitmore’. Three of these chambers were supplied
with filtered air containing SO, alone, NO, alone, and
mixture of SG, and NO,. The concentration of gases
in these chambers was 266 ug ™2 SO,, 191 ug=% NO,
and 266 ug ™7 SO, + 191 yg~3 NO, respectively. The
fourth chamber with only charcoal filtered air served
as control. Concentration of pollutants within these
chambers was regularly monitored using a Meloy SA
285 flame photometric analyser for SO, and a Meloy
NA 520 chemiluminizer for NO,. The day length was
14 hr and the temperature was maintained at 23°C
during the day and 17°C during the night,
INlumination was from a horizontally fitted metal
halide lamp providing a photon flux density of
350 uEm™? sec™ ¢,

Fumigation continued for three weeks. Thereafter
net photosynthesis (Pn) of plants from all treatments
was measured in clean air using an infrared gas
analyser operating on a differential mode. These
plants were then separated into root and shoot
fractions for dry weight mecasurements.

In another experiment three-week-old plants were
exposed to air containing 106.4, 159.6, 212.8 and
226 ygm~* SO, for measuring Pn following the
technique of Black and Unsworth!.

Table 1 shows the effect of the two pollutants on the
shoot/root dry weight fractions when applied singly
and in combination, While the yield reduction was
instgnificant in NO,, it was significantly affected by

Table 1 Shoot and root dry weights of V. radiata after 3 weeks
exposure to 191 ug™> NO, orfand 266 193 S0,.

Treatment Shoot wt Root wi
) t2)
Control 0.2748 00275
NO, 0.2603 0.0211
SO, 0.19187 0.0251
S0, + NO, 0.2486" 0 0257

W b e L

Significance of dilference from control.? P< 0.001, *p < 0.05.
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SO, and SO, + NO, treatments. The reductions were,
however, larger in SO, alone (P<0.001) than in
SO, 4+ NO, mixture (P <0.05).

Although in most of the crops SO, + NO, treat-
ment has been found more toxic than their individual
treatments®3 9 mung bean seems to be more sensitive
to individually apphed SO, as has also been reported
for Poa pratensis'®. Larger reductions in dry weight in
SO, may be attributed to the reduced photosynthetic
efficiency of leaves after prolonged exposure. Pn of
plants in this treatment, measured after three weeks of

Table 2 Netphotosynthesis { Pn} V. radiata measured in clean
air after 3 weeks exposure to 266 ug~* SO, or/and 191 ug~3

NO..
Treatment Pn (In ugm™32s™1)
Control 148 32 (16.47)
NO, 131.64 (21.70)
SO, 80.73 (11.32)
S0, + NO, 125.64 (13.63)

Figures within bracket show the cntical difference.
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Figure 1. Relationship between rate of photosyn-

thesis of Vigna radiata and SQ, concentration.
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continuous exposure to SO, was only 54% of the
control. On the other hand, P»n was 88 and 84 %/ of the
controlin NQ, and SO, + NO, treatment respectively
(table 2). Pn of mung bean has a very good negative
correlation with SO, dose when measured in air
containing 106.4 to 266 ug™3? SO,. Pn was reduced
even in air containing as low as 106.4 yug=3* SO,
(40 ppb), and a progressive decrease in Pn was ob-
served with further increase in the dosage (figure 1).
The inhibition of photosynthesis may be due to a
decrease in levels of ribulose bisphosphate carboxylase
after pretreatment with SO,*!,

These results were obtained with plants grown in the
laboratory and thus cannot predict quantitatively the
response of field crops to pollutants. But such a study
does illustrate the implications of low concentrations
of pollutants which might occur in rural agricultural
areas far away from industries.
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