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*Thermal Power Plants
eIndustries
*Transportation
*Biomass burning

*Forest Fire
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eDomestic uses
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Suspended particulate matter
Settled dust

*Ozone

*Sulphur dioxide

*Nitrogen dioxide

. *Heavy metal contamination

e

___*Hydrogen fluoride
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1951

1961

1971

1981 Rate of increase
between 1981

and 1998

1998

Number of vehicles
(in thousand)*

Urban population
(in million)**

306

62

665

78

1,865

107

5391 40,939 659%

156 259 66 %

* Motor transport statistics of India 1997-1998.

- %% Census data.
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Map of Varanasi




S02 concentration (ppb)

S02 concentrations in different areas in and around Varanasi

city
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NO2 concentrations in different areas in and around
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VALUE OF YIELD AT DIFFERENT SITES AROUND VARANASI

R - = “E—— S = =
- =

Sites/Plants Production Economic value 0105 =
(g ha™) (Rs.)




Yield (g plant)

AND YIELD OF WHEAT PLANTS

Y = 5.89-0.03 SO»; R = -0.34*; P<0.01
Y = 5.78-0.02 NOo; R = -0.25; NS
Y = 6.39-0.05 Og3; R= -0.45*;P<0.01

® 302 vs Yield
O NOjvs Yield
v O3 vs Yield
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Yield (g plant)

AND YIELD OF MUNG PLANTS

® SO, vs Yield
O NO5 vs Yield
v OjvsYield

S02; R = -0.51**;P<0.01
NO3: R = -0.40*; P<0.05

O3; r =-0.60"*; P<0.01

30 40 50

60

Mean pollutant concentration (ppb)










OPEN TOP CHAMBER (OTC)




POLLUTANT CONCENTRATIONS AND CHANGES IN




Concentration of pollutants (ppb) in filtered (F) and




filtered chambers at a rural site




December 31.36
January 30.36 6.09

- February 24.97 4.80

‘March 2057 3.65

8 h average (8.00- 16.00 h)




Selected yield parameters of wheat cultivars grown

No. of ears (plant?)

Wt of ears ( g plant-

D)

No. of grains (plant

")
Wt of grains (g
plant ')

Yield (g m)

HI (g g!)

HUW -234

FCs

14.5+ 0.42

29.66+ 0.88

568+ 14.26

27.16+ 1.02

977.88+
36.76

0.39+ 0.01

11.66=
0.66

23.16+
1.01

485.8+
18.89

21.55+
0.85

775.8+
30.92
(21%)

0.36+ 0.01

16.9+ 0.525

34.8+ 0.72

674.5+ 4.23

31.81+ 0.27

- 1145.16+

10.04

0.41+ 0.006

NFCs

12.8+ 0.48

25.6+ 0.37

568.2+ 4.02

27.65+ 0.22

995.4+ 8.07
(13%)

0.38+ 0.002
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Months SO,

July 5.25

August 5.53

. September 4.60

~ QOctober 825

8 h average (8.00- 16.00 h)




Selected yleld parameters of rice (Saurabh 950)

Parameters Filtered Non Filtered
No. of Ears (per plant) 13.2 £ 0.46 9.4 + (0.30%**

Wt. of Ears (g /plant) 9.74 + (.28 8.09 + (.45%
No. of Grains (per plant) 741.5 +11.61 656.71 £ 6.20%**
Wt. of Grains (g /plant) 8.86 +0.23 7.96 + .26*

~ Yield (g /m?) 319.14 +8.41  286.56 +9.63*%
— (10 %)

Wt. of 1000 Grains (g) 2.50 +0.10 2.14 + 0.01%*

Harvest Index 0.259 £ 0.01 0.255 £ (.07 ***
Significant levels*** p< 0.001; ** p< 0.01; * p< 0.05; NS; not significant




.| Conclusion -

Air pollution negatively affects the yield and quality of
crops

Sensitivity of crops differs among species and cultivars

Meteorological conditions during crop growing season
affect the degree of negative effects on growth and yield of

crops
Ozone poses the greatest threat to agriculture

Plants also differ in their response to different air pollutant
combinations




Expand air pollutant monitoring networks into agricultural
and forested areas

Need to establish yield response relationships applicable to
different environmental conditions

Develop bioindicator protocols for impact evaluation

Explore high and low risk zones of air pollution impact in
different regions

Establish realistic air quality guidelines for protecting
vegetation including crops
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