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SUMMARY

The effect of sulphur dioxide was studied on height, productivetillers, number of |eaves, leaf area, fresh weight per plant, dry
weight per plant, yield of seed per plant and chlorophyll content of hybrid rice (Oryza sativa L.). Two varieties — Pragathi-1111
and Diamond-22 were sel ected for the study. The present experiment was conducted at S.S.V. (P.G.) College, Hapur (Ghaziabad),
U.P. intheyear 2008. Simple Randomized Block Design wasfollowed with five concentrations of sulphur dioxide such as 1mg/
m2, 2mg/m?, 4mg/m?, 6mg/m? and , 8mg/m?along with control and four replications. The resultswere found significant. Fumigation
with 6mg/m? and 8mg/m? doses of SO, were found toxic for both the varieties of hybrid rice. The chlorophyll content in green
leaves of hybrid rice was studied on 60" day of transplanting of seedlings.
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Rice (Oryzasatival.) (2n=24) isanAsian cultivated
species. Rice is one of the most important cereal
food crop of theworld with occupyingfirst placeinworld
agriculture. Especially grown in tropics, it is the staple
food for morethan 60 per cent world population. InAsia,
90 per cent of world rice is produced and consumed,
where it contributes 45 to 60 per cent of dietry energy.

In respect of arealndiaranksfirst followed by China.
In annual production India ranks second after China.
China contributes (185.6 m. tonnes followed by India
136.8 m. tonnes) in 2006. In U.P. total areain lakh hectares
was62.35 and total productioninlakh mtonneswas 125.40
in 2005-2006 (K ushwah and Nigar, 2006).

By recognizing the potential of hybridriceasaproven
means to enhance production and productivity, Indian
Council of Agriculture Research (1.C.A.R.), hasinitiated
the national programme on hybrid rice breeding in 1989
in collaboration with IRRI, Philippines.

GB. Pant University of Agriculture and Technol ogy
has developed and released rice hybrid (Pant Shankar
Dhan-l) in 1997. It was a first public sector hybrid of
entire Northern India.

Man’s industrial activities, space programmes and
aviation are altering the chemical composition of the
atmosphere, upper atmosphere and inner atmosphere. The
latest danger to threaten the mankind isthe rising radio-
activity which may go beyond the safelevel. Nuclear tests
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carried out by the advanced countries may be responsible
for this. Unrelenting pollution of the earth resulting from
rapidly growing population and industry, is one of the most
serious problems confronting mankind. We must now deal
with a wide array of toxic substances, including gases,
particulates and radioactive materials, which affect our
food supply, health and economy. In particular theyields
of practically all crop plants and structure of natural
ecosystems are adversely affected by atmospheric
pollutants. Woodwell (1970) showed that accumulation
of toxic substances in the biosphere is causing serious
changesin the structure and function of natural ecosystem.

Among the various air pollutants, the oxides of
sulphur (SO,) are probably the most widespread and
intensively studied. They include sulphur monoxide (SO),
sulphur dioxide (SO,) sulphur trioxide (SO,), sulphur
tetraoxide (SO,) sulphur sesquioxide (S,0,) and sul phur
heptoxide (S,0,) whichis produced mainly from burning
of inorganic sulphides and sulphur bearing organic
compoundsin coal and ail. Of these, sulphur dioxide (SO,)
isone of the principal contaminantsof air.

In the atmosphere, sulphurous acid is easily
converted to sulphuric acid which is the major acidic
component of “acid rain”. SO, is acidic in nature and
acts as an oxidixing agent, reducing agent and wet
bleaching agent with temporary effect. Sulphur dioxide
isemitted mainly from stationary sourcesthat burn fossil
fuels (coal, oil) such as power plants and refineries, or
inthe production of material sfrom sulphur bearing ores,
such as copper smelting, sulphuric acid plants, fertilizer
and paper industries. Wood, natural gas, propane, and
other common fuel sused for home heating do not contain
significant quantities of sulphur and, therefore, are not
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considered to be amajor source of SO, whereas diesel
fuel and to alesser extent gasoline, contain sulphur and
are considered a contributor to sulphur dioxide in the
ambient air. This gas is highly corrosive and affects
almost all materials such asmetal, paper, clothing, paints
and leather.

Review of literature:

The characteristics of SO, toxicity in plants (Pea,
barley, maize and tomato) is chlorosisi.e. death of tips,
margins and lamina of leaves. The growth and yield of
plantsis decreased in SO, fumigation with 6mg/m?®and 8
mg/m? (Arya, 1971). Similar effect of SO, on Hordeum
vulgare var. DL 69 plants was observed by Agrawal
(1979). Beniwal (1979) reported the toxic effect of SO,
onthegrowth, fruit yield and quality of Brijal and tomato.
Arya(1971) also observed that some unidentified yellow
substance was thickly deposited on the leaves of tomato
when plants were fumigated with 6-8 mg/m?® SO, gas.
Parthenocarpic (seedless) fruits of tomato were also
reported.

SO, causes changes in rate of photosynthesis,
transpiration and dry matter production. It is absorbed by
the plants through “stomata” on leaves and it is then passed
into intercellular spaces of mesophyll cells where it
combines with water to form sulphurous acid (H,SO,)
and sulphuric acid (H,SO,), In such acase sulphur dioxide
would be called primary pollutant sincethisgasitself isa
pollutant and H,SO, and H,SO, as secondary pollutants.
These secondary pollutants and theionic speciesand free
radicals so produced are generally more reactive than
the pollutant gas itself. As a result of the reactions of
thesefreeradicalsand ionswith lipidsand proteinsin the
cell walls and membranes, chain reactions are initiated,
givingriseto morefreeradicals, such assuperoxide (O,),
singlet oxygen (*O,)I, hydroxyl (OH"), etc., whichremove
or donate electrons from and/or to the neighbouring
moleculeindiscriminately, hence, disturbing thebiological
system. (Mandal and Mukherjee, 1998).

Mejstrik (1980) reported significant reductionin the
fresh weight of green leaves, shoots and roots, root/shoot
ratio, leaf area and dry weight of Nicotiana tabaccum
and Cucumis sativus after fumigation with 0.02 ppm of
SO, for four weeks. Mishra (1980) exposed plants of
Arachis hypogeato SO, conc. ranging from 0.06 — 1.00
ppm for 4 hours/day for six weeks and observed necrotic
lesions and reduced net primary productivity in
concentration 0.25 ppm. Rao and Dubey (1990) observed
that stomatal conductance in Zizyphus mauritiana,
Syzygium cumini, Azadirachta indica and Mangifera
indica decreased after exposures to SO,
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Malhotra (1977) reported that chlorophyll-aistwo
times more susceptibleto SO, than chlorophyll-b and four
timesthan carotenoids. High sensitivity of chlorophyll-a
to SO, hampers the plant growth considerably asit plays
avital rolein the process of photosynthesis. Reductions
inchlorophyll-a, chlorophyll-bandtotal chlorophyll content
was reported in Vicia faba by Kumar (1987).

MATERIALS AND METHODS

The present experiments were conducted at S.S.V.
(P.G) College, Hapur (Ghaziabad) during the year 2008.
One month old seedlings of two varieties of hybrid rice
weretransplanted in research field in Randomized Block
Design with four replications. The seeds of hybrid rice
were obtained from Chandigarh (Punjab). After 40 days
of sowing, the seedlings were fumigated with different
concentrations of SO,

The concentrations of SO, were recorded as 1Img/
me, 2mg/m3, 4mg/m?3, 6mg/m* and 8mg/m3. The main
characters were studied as height (cm)/plant, productive
tillers/plant, number of leaves/plant, leaf area (sg.cm.)/
plant, freshweight (g)/plant, dry weight (g)/plant, yield of
seed/plant and chlorophyll content on 60" day of
transplanting of seedlings of Pragathi-1111 and Diamond
-22.

The observations were recorded from 3 plants and
then averaged for each treatment. The height was
recorded with the meter scale and leaf areawas measured
withthehelp of planimeter. Statistical analysiswasdone
and theresultswereinterpreted with C.D. at 5% level of
significance.

Estimation of total chlorophyll:

Thechlorophyll content in fresh leaves of hybridrice
was determined according to Arnon (1949) on the
absorption of light by aqueous acetone (80%) extracts of
chlorophyll. Organic solvent 4: | acetone and a cohol was
used.

0.5 g fresh leaves of control and treated plants were
taken with organic solvent in clean specimen tubes. The
extracts were centrifuged at 3000 rpm for 15 minutes
and each volume was made upto 25 ml of each sample
by adding more organic solvent.

Spectra-20 was used at C.C.R. (P.G)) College,
Muzaffarnagar and the observations of total chlorophyll
content wererecorded on 645, 652 and 663 wave lengths,
respectively.

Total chorophyll content was calcul ated by using the
following formula(Arnon, 1949).

C=20.2D 645+ 8.02 D 663 in mg/g dry weight.
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the year 2008

EFFECT OF SULPHUR DIOXIDE ON THE GROWTH, YIELD & CHLOROPHYLL CONTENT OF HYBRID RICE (Oryza sativa L.)

Leaf area per plant

Treatments Height per plant (cm) Productivetillers per plant ~ Number of leaves per plant (sq. cm.)

(SO) Prf?it{] " Diamond-22 Prﬁitlh " Diamond-22 Prigﬂ] " Diamond-22 Pria?_?_t{] '* Diamond-22
Control 55.14 50.71 10.00 9.00 24.00 21.57 487.0 478.7
1mg/m® 53.00 49.00 9.33 8.33 2271 20.14 473.0 463.0
2mg/m® 49.85 46.28 7.83 7.66 20.85 18.00 455.7 4453
4mg/m® 48.14 44.28 7.83 6.83 19.71 17.00 422.6 432.0
6mg/m® 45.57 41.57 6.66 5.66 17.14 15.00 428.8 4194
8mg/m® 42.85 38.57 5.66 5.06 16.00 13.57 416.3 407.3

Treatments Fresh weight per plant (g) Dry weight per plant (g) Yield of seed () Chlorophyll content mg/g
(SO, Pragathi- — nigmond-22 PN pigmond2zz PN pigongoz PN bond 22
2 1111 1111 1111 1111

Control 100.50 96.85 14.28 13.57 110.60 103.75 26.00 25.10
img/m? 89.85 87.00 13.00 12.26 101.35 94.05 24.30 23.15
2mg/ me 77.85 75.14 11.45 10.57 92.15 84.25 19.35 18.20
4mg/m3 64.42 62.00 10.14 9.28 70.25 65.75 18.00 17.00
6mg/m* 54.42 51.71 9.10 8.30 61.20 54.36 12.70 11.62
8mg/m* 40.71 38.00 6.85 6.28 50.16 42.03 8.35 7.40

RESULTS AND DISCUSSION

The effect of different concentrations of SO, on
growth, yield and chlorophyll content of hybrid ricewas
recorded and the results are presented in Table 1 and 2.
Plant height, productivetillers, number of leaves, leaf area,
fresh and dry weight per plant was found maximum in
control and minimum in 8mg/m® SO, fumigation in
Pragathi-1111 and diamond-22. Similar resultswere al so
foundinyield of seed and chlorophyll content (Tables?2).
Theresults of present studies are similar to the findings

of many research workersin various crops. Arya (1971)
intwo varieties of pea, barley, maize and tomato, Agrawal
(1979) inbarley var. DL-69 and Beniwal (1979) in brinjal
and tomato.

Due to SO, toxicity all growth characters were
suppressed in higher concentrations i.e. 6-8 mg/m?
fumigation with SO, gas. The reduction in height was
due to the size of the cells as suggested by Yamazoe
(1962). Malhotra (1977) and Kumar (1987) reported the
effect of SO, on chlorophyll destructionin plants.
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