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A study carried out to ascertain the impact of brick kiln emissions on the seven common vegetable
crops of Kashmir valley viz. Solanum melongena var.Local; Lycopersicon esculentum var. Local,
Phaseolus vulgaris var.Contender; Brassica oleracea var. Purple Vienna; Capsicum annum var.Local,
Capsicum annum var. Grossum cv.Local and Cucumis sativus var.Local has revealed severe losses in
the foliar photosynthetic pigments (chlorophyil- a, b, carotenoids and total chlorophyil) in the
population growing at the polluted site . Foliar N contents exhibited sever losses only in B.oleracea,
C. annum ( both Local and Grossum) and C.sativus. Whereas, other species did not show any
significant loss due to pollution stress. P and K contents on the other hand exhibited varied trends in
stressed population. Foliar total carbohydrate, ascorbic acid and proline contents recorded significant
losses in the population growing under pollution stress.
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Introduction

The natural environment is regularly contaminated with
chemicals and noxious gases released by the factories,
industrial units, thermal power plants, automobiles and
brick kilns. Air pollutants from various sources enters
through stomata' and then passes into intercellular spaces
of mesophyll tissue causing various kinds of foliar injuries?,
physiological and biochemical perturbations and growth
reductions>®. In the recent past much work has been done
to evaluate the impact of coal smoke pollution on
vegetation*” however no such work has been carried out
in district Budgam of Kashmir valley where about more
than hundred make shift coal fired b..ck kilns have
deteriorated the ecology of the area. According to our
estimates around 15000 trees are cut annually in the area
(for land clearing and establishment of brick kilns) and
approximately 260 hac (4 inch thick) of land is lost annually
for making bricks. On an average in each brick kiln about
135 tons of low grade Assam coal is burnt in one season
(June-Oct) and thus a lot of fly ash and noxious gases like
SO,,NO, and CO, isreleased in to the atmosphere. Further
in eachkiln about 750 liters kerosene oil, 300 liters petrol
and 1.66 tons of fire wood is burnt in one operational
season. The present work was executed with the main
objective to have an environmental impact assessment of
the foliage of seven common vegetables of Kashmir valley
to coal smoke pollution emanating from various brick kilns.
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Materials and Methods

The present investigation was under taken at Division of
Environmental Sciences, SKUAST-K, Shalimar, Srinagar
in the year 2004-05. The samples of the seven vegetable
crops viz.,Brinjal ( Solanum melongena L. var.Local);
Tomato(Lycopersicon esculentum Mill.var. Local); Beans
(Phaseolus vulgaris L. var. Contender); Knoll-kohl
(Brassica oleracea L. varPurple Vienna); Red pepper
(Capsicum annum L.var. Local);Bell pepper (Capsicum
annum L.var Grossum cv.Local) and Cucumber (Cucumis
sativus L.var.Local)were collected randomly from the
vegetable gardens at Nasarulahpora Budgam within a
distance of about V2 Km from the brick kilns. The other set
of samples which served as control was collected from
the farmer’s field at Shalimar, Srinagar situated at a distance
of about 25 Km from Budgam. The foliar samples were
collected at pre-flowering, flowering and post-flowering
stages and the data of individual samplings were pooled
together to get mean values. The leaf samples were
analyzed for photosynthetic pigments (chlorophyll a, b,
carotenoids, total chlorophyll) by non maceration
method?. The determination of total N, P, and K contents
were also accomplished by micro Kjaldhal’s method'®.
Ascorbic acid, proline and total carbohydrate contents
were determined by the method given by Sadasivum and
Manikam'""'3, The data were finally subjected to CRBD
analysis'* and computed by t-fest.
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Table 1. Effect of brick kiln emissions on the foliar photosynthetic pigments ( mg /g fresh weight ) of some vegetable

crops.

Species Site | Chlorophyll-a Chlorophyll-b Carotenoids Total Chlorophyll
Solanum melongena C 049 033 020 082

P 0.40 (-18) 0.28 (-15) 0.17 (-15)* 0.68 (-17)
Lycopersicon C . 065 025 0.15 090
esculentum P 0.50 (23 020 (=20 0.13(-13)" 0.70 (-22)*
Phaseolus C 0.15 0.09 0.06 024
vulgaris P 0.12 (220 0.08 (117 0.05 (-17y 020 (-20)
Brassica oleracea | C 0.70 026 0.14 096

P 0.52 (-25y 0.20 (-23) 0.11 (21 0.72 (-25)
Capsicum annum C 0.06 0.05 0.04 0.11
Var.Local P 0.04 (33 0.04 (20 0.03(25y 0.08(27y
Capsicum annum C 0.11 0.06 0.03 017
Var.Grossum P 0.07(36)* 0.05(16)" 0.02(33)". 0.12(29y
Cucumis C 0.09 005 0.02 0.14
sativus P 0.05 (44 0.04(20)" 001 (50) 0.09(35)

e

Figures in parentheses indicate percent reduction over control
* * Sionificant at 0.1 and 0.5% level respectively , C =Control site, P=Polluted site

Results and Discussion

The visual observation of the foliage of all the vegetable
crops at the polluted site showed that they were covered
with a thick crust of fly ash and some leaves had also
developed necrotic patches and even some had turned
completely porous due to the effect of hot fly ash. The
data (Tablel) indicates that chlorophyll-a, b as well as
total chlorophyll experienced significant reductions in the
population growing at the polluted site. The per cent
reduction in chlorophyll-a was highest in C.sativus var.
Local (44 %) and the lowest in S. melongena (18%). Similar
coal smoke induced cklorophyll destruction has been
earlier reported by many workers?+™12!5. The degradation
of chlorophyll pigment might be due to the action of SO,
on chlorophyll metabolism'® or due to the SO, induced
removal of Mg* ions by two atoms of H* from chlorophyll
molecule which converts chlorophyll into phacophytin'’
or by the production of superoxide radicles by the action
of sulphite with chlorophyll under illumination'® On the
other hand some of the workers are of the opinion that

H*, HSO;, SO,? and SO, ions which are produced by
SO, dissolution in the water in the cytoplasm are
preferentially incorporated into thylakoid membrane'® and
induce chloroplast swelling?®. Mandre and Tuulmets®
have also opined that decrease in the light availability
caused due to dust pollution may lead to decreased
elemental uptake and hold the view that the inhibition of
the absorption of the active parts of the solar radiation
spectrum participating in the photosynthetic process
might have directly contributed to the low concentration
of chlorophyll in Norway spruce needles under the
influence of the high level of dust poHution.

It is also evident from the data that in all the
investigated species, chlorophyli-a recorded sever losses
due to pollution stress compared to chiorophyll-b which
may be ascribed to the inactivation of various enzymes
associated with the synthesis and action of
cholorophyll-a2. Carotenoid contents also recorded
losses in all the investigated species which is in agreement

" with the earlier reports of many workers*®.
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Tabie 2. Effect of brick kiln emissions on the foliar NPX, Total Carbohydrate, Ascorbic acid and Proline contenis of

some vegetabie crops .

Species Site} Nitrogen | Phosphorus Potassium Total Ascorbic Prolein
(%) (%) (%) carbohydrate acid (n mol/g f.wt)
(%) (mg/g f.wt)
Solanum melongena C 1.87 0.69 1.50 3200 020 343
P |1.75 6y | 053 3y 1406y | 2600 18y | 0.17 sy | 260 4y
Lycopersicon C 212 069 275 185 025 201
esculentum P |196(7)| 0.58 (16)" 2653y | 1000(46) | 0.15(37) 1.32(34)
Phaseolus C 450 0.60 1.75 30.00 025 3.96
vulgaris P |395012=| 058(3)® 1.50(14)" | 1800@0y | 0:16 34y | 2.12(47y
Brassica oleracea C 3.00 0.90 2.00 2600 039 1.66
P {19037y | 0.85 (5)% 195y | 1500 @27 | 021 47 | 091 @Sy
Capsicum annum C 40 043 1.65 250 030 22
VarLocal | P | 2563 | 02932y 13530 | 200 20y | 0200y L7321y
Capsicum anma® |- C -_; 34 065 245 140 | 030 | 260 —
Var.Grossum P 2.k7(20)' 050 23)* 16034 | 10505 | 0.1936) | 221(15**
Cucumis c| 44 055 260 400 03t | 220
sativus P | 2904 0.50(90 1.75(32)* 20.0 (50)° 0.16(48) 1.90(13)

Figures in parentheses indicate percent reduction over control
* ** Sionificant at 0.1 and 0.5% level respectively NS= Non-significant

C =Control site, P = Polluted site

* Air pollutants are well known to influence the
mineral accumulation in plants directly or indirectly. In
the present study it has been observed that the contents
of essential mineral nutrients like N, P and K invariably
decrease in the foliage of the affected population (Table
2). However, the loss in the N contents were non significant
except in B. oleracea, C. annum var.Local; C. annum var.
Grossum and C. sativus. Such losses in the N contents
may be due to the loss in protein synthesis® or due to the
inactivation of enzymes responsible for protein
synthesis®. P also suffered significant loss in all the
species except in P. vulgaris, B.oleracea and C.sativus.
Such losses may be due to the inhibition of certain
enzymatic activities involved in P metabolism. The data
also indicates that K contents exhibited marked losses in
P, vulgaris, C. annum var.Local; C. annum var. Grossum

and C. sativus which signifies that brick kiln emissions
hamper the K metabolism in plants. The losses in N,P and
K contents in the foliage affected by coal smoke pollution
has also been observed by many earlier workers*®.

The percentage of carbohydrate and ascorbic
acid in the population growing at the test site was reduced
more in C. sativus (50 % and 48 %) and least in S.
melongena (18 % and 13%) . Such reductions are in
agreement with some earlier observations?. On the other
hand proline contents recorded highest loss in P.vulgaris
(47%) and least in C. sativus (13 %). Such reductions
have also reported by other workers?.

So on the basis of present study it may be
concluded that coal smoke pollution emanating from brick
kilns affected various physiological and biochemical
parameters of plants and relative response of different
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species depends on the inherent characters of the species

References

1. Mansfield T A (Ed.) 1976, Effect of air pollutants on
plants . London Cambridge University Press.

2. Jacobson JS and Hill AC 1970, Recognition of Air
pollution injury to vegetation: A Pictorial Atlas.
Pittsburgh, Pennsylvania : Air Pollution Control

ssociation. » /

3. Hallgren JE 1978, Physiological and biochemical
effects of sulphur dioxide on plants pp. 164-209. In:

Sulphur in the environment. Part-2. Ecological

Impacts. (Ed.) Nriagu, J.0. New York: John Wiley and
Sons. '
4. Lone FA 2004, Effect of coal smoke pollution on

physiological -attributes of certain tree species. -

SKUASTJ. of Research 2 41-46.

5. Lone FA 2004, Seasonal trends in the N contents of
some economically important tree species under
pollution stress pp. 241-250. In : Agriculture and
Environment. (Eds.) Khan, M. A. and Zargar M. Y.
APH Publishing Corporation, 5 Ansari Road, Darya
Gang, New Delhi-110 002 page 403.

6. Lone 2005, Foliar-ecophysiological response of some

- tropical tree species to coal smoke pollution . J. Phytol.
Res. 18(2) 167-170

7. Lone FA, Saheed S, Parveen A and Ghouse AKM
1993, Impact of coal-smoke pollution on the growth
performance of Ruellia tuberosa L. Chem. Environ.
Res. 2(1-2)41-46.

8. Gupta M C and Ghouse AKM 1987, The effect of
coal-smoke pollutants on the growth yield and leaf
epidermal features of Abelmoschus esculentus
Moench. Environ. Pollut. 43 263-270.

9. Hiscox JD and Isrealstam GF 1979, A method for the
extraction of chlorophyll from leaf tissue without
maceration. Can. J. Bot. 57 1332-34.

10. Jackson M 1973, Micro-Kjaldahl’s Method. Soil
Chemical Analysis. Prentice Hall of India Limited, New
Dethi.

11. Sadasivum S and Manikam A1992a,Volumetric
method for the estimation of ascorbic acid ,p-178.In :
Biochemical methods for Agricultural Sciences,
Wiley Eastern Limited ,New Delhi.

12. Sadasivum S and Manikam A1992b,Acid ninhydrin
method for the estimation of Proline ,p-42. In :
Biochemical methods for Agricultural Sciences,
Wiley Eastern Limited ,;New Delhi.

13. Sadasivum S and Manikam A1992c,Phenol sulphuric

14

15.

16.,

17.

18.

19.

20.

21.

23.

24.

25.

26.

acid method for total carbohydrate ,p-10-11. In:

‘Biochemical methods for Agricultural Sciences,

Wiley Eastern Limited ,New Delhi.

Snedecor G W and Cohran W G 1967, Statistical
Methods. Sixth Edition. Mohan Primlani, Oxford and
IBH Publishing Co. 66 Janpath, New Delhi-110 001.
Pandey S N and Rao DN 1978, Effect of coal-smoke
sulphur dioxide pollution on the accumulation of
certain minergls and chlorophyll content of wheat
plants. Trop. Ecol. 19(2) 155-162.

Lauenroth WK and Dodd JL 1981, Chlorophyll
reduction in western wheat grass (4gropyron smithii
Rydb.) exposed to Sulphur dioxide. Water, Air and
Soil Pollut. 15309-315.

Rao D N and LeBlanc F 1966, Effects of sulphur
dioxide on lichen algae, with special reference to,
chlorophyll. Bryologist 70 141-157. :
Shimazaki K, Sakaki T and SugaharaK 1980, Active
oxygen participation in chlorophyll destruction and
lipid peroxidation in SO, fumigated leaves of spinach.
In: Studies on the effects of air pollutants on plant -
and mechanisms of phytotoxicity. Res. Rep. Natn. Inst.
Environ. Stud. 1191-101. :
Ziegler [ 1977, Subcellular distribution of S** sulphur
in spinach leaves after application of $** O,?, S%
0,?and $*°0,. Planta Jena. 135 25-32.

Welburn A R, Majernik O and Welbum F M V 1972,
Effect of SO, and NO, polluted air upon the_ ultra
structure of the chloroplast. Environ. Pollut. 3 37-49.
Mandre and Tuulmets 1997, Pigment changes in
Norway spruce induced by dust pollution. Water,
Air and Soil Pollut. 94 247-258. '
Malhotra S S 1977, Effects of aqueous sulphur dioxide
on chlorophyll destruction in Pinus contorta. New
Phytol. 78 101-109.

Pahlich E 1973, Uber den Hemn- Mechanismus
mitochondrialar Glutamat- Oxalacetat- Transaminase
in SO,- begasten Erbsen. Planta 110 267-278.

Cecil R and Wake R G 1962, The reaction of inter- and
intra- chain disulphide bonds in protein with sulphite.
Biochem. J. 82 401-406.

Koziol M J and Jordan CF 1978, Changes in
carbohydrate levels in red kidney bean (Phaseolus
vulgaris L.) exposed to sulphur dioxide. J. Exp. Bot.
29(112) 1037-1043.

Shaheena Y 2006, Impact assessment of vehicular
pollution on some bushy ornamentals of Kashmir
valley. M.Sc. Thesis submitted to Div. of
Environmental Sciences SKUAST-K.



