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ABSTRACT

A pot experiment was conducted during 2010 in the Department of Agriculture Botany Janta P.G. College
Ajeetmal, Auraiya (C.S.J.M. University Kanpur) (U.P.)-India, to evaluate the effect of cement dust (@3g/
pot/ plant) on growth parameters of tomato. Cement dusts showed both inhibitory and promotory effects
on growth parameters of tomato. A significant reduction was noted in number of leaves, leaf area, root
length, shoot length, dry weight of leaves, dry weight of plant, whereas increase in specific leaf area of
plants treated with cement dust. Root/shoot length ratio, specific leaf weight increased but leaf weight
ratio and leaf area ratio was decreased in treated plant (at 45 days after planting) as compared to control.
But, after 65 days of planting specific leaf weight, root/shoot length ratio was decreased and leaf weight

ratio, leaf area ratio increased.
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Tomato is one of the most important “protective
foods” because of its special nutritive value and wide
spread production occupiesthird placein vegetable
crop production after potato and sweet potato. It is
used asasoup, salad, pickles, ketchup, puree, sauces
and in many other ways. Tomato isamajor source of
vitaminsand minerals. It containsascorbic acid 15mg
to 20mg/100g edibleportion), citricacid (13 mg/ 100
gedibleportion) and mdlicacidand glutamicacid mostly
present intomato. Tomato a so containsmany important
mineraslikeNa (4850 mg), K (1140 mg), Ca(20mg),
Mg (15mg), P(36 mg), K (1.8mg), S(24 mg) ,Cl (38

mg/ 100 g edible portion), Zn and B. The alkaloid
present intomato is called tomatin and the coloured
pigment is called lycopene. Tomato is determinate,
indeterminate and Semi-determinatein habit andisa
day neutral plant, it requiresawarm season.

Air pollution has become a mgor threat to the
survivd of plantsintheindustrid areasGuptaand Midhra
(1994). Rapidindustridization and addition of thetoxic
Substancesto theenvironment isresponsiblefor dtering
the ecosystems|gba and Shafig (2001). Thecement is
the sourceof particulate matter depositsonthebuildings
and plants, producing asignificant effect. The cement
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dsoplaysavitd roleintheimba ancesof theenvironment
and produces air pollution hazards Agrawal et al.,
(2006). In comparison with gaseousair pollutants, many
of which arereadily recognized as being the cause of
injury to varioustypesof vegetation, relatively littleis
known and limited studieshave been carried out onthe
effectsof cement onthe growth of plants.

Reduction inthe number of flowersandyield of
black gram dueto cement pollution Prasad and Inamdar
(1990). Thetoxic effectsof cement on someplantswere
reported by Guptaand Mishra (1994). The effect of
cement on growth of Albizia lebbeck and Dadonia
viscosa has been studied Igbal and Shafig (2001).
Abdullah and Igbal (1991) noted stomatal clogging of
Iphonia grantioides and Boiss up to 81% due to
cement and particul ate matter.

Reductionsin photosynthetic rate (27.1%), test
weight (18.8 %), harvest index (8.4%), yield (20.7%),
root and shoot lengths of wheat genotype Rai et al .,
(2007). Production of more number of leaves with
smadler areain polluted environment Pandey andAgawd
(1994). Cement dustsconsist of many toxic e ements
which may be hazardous not only to the humans but
asotothevegetation inthesurrounding areaWankhade
and Garg (1989). Kegping thisin view, the present sudy
was undertaken tofind out the effect of cement dust on
morphological parameters of tomato (Lycopersicon
esculantumL.).

MATERIALSAND METHODS

A pot experiment was conducted a the Department
of Agriculture Botany, Janta P.G. CollegeAjeetmal,
Auraiya (C.S.J.M. University Kanpur) (U.P)-India
during 2010to eva uatetheeffect of cement dusts @3g/
plant on growth of tomato. Tomato seedlings were
raised from randomly grown seedsin small potsfilled
withloam soil (2:1; fine sand: natural manure). The
cement dust (Ca,SIO, 50-70%: Ca,SiO, 15-30%:
CaAl O, 5-10%:CaAl Fe, O, 515% and 3-8%
oxidesof calcium and magnesium) @ 3g/plant/pot was
spread by bulb sprayer on the treated plantstwice a
week. After every week, position of the pots was
changed for obtaining results. Threereplicateswere

maintained for each treatment and irrigation was
provided by tap water. At the end of the experiment,
the plantswere uprooted carefully from the potsand
were washed under tap water. Data on growth
parametersviz., number of leaves, leaf area, root and
shoot length, plant circumference, dry weight of leaves,
dry weight of plant, root/shoot lengthratio, specificleaf
area, pecificleaf weight, leaf weight ratioand leef area
ratio wererecorded at two stagesi.e., 45 and 65 days
after planting (DAP).A uniform szeof plant was sd ected
in each of the control and treatment potsfor growth
analysis. Plant sampleswere separated into stem, root
and leavesandtheir leaf areawas measured by plotting
the plucked leaves on graph paper and area was
calculated. Dry weight of the plant was cal culated on
ovendry basis. Theplant material inanelectrichot air
oven at 80°C for two days. Theleaf arearatio (LAR)
and specificleaf weight (SLW) wereca culated by the
formulasuggested by Gardner et al., (1985).
Root/Shoot length ratio (cmcm™®) = Root length/

Shoot length
Leaf weight ratio (9 g?) = Leaf dry weight / Total
plant dry weight
Specificleaf area(cm?g?) = Leaf area/ Leaf dry
weight

Leaf arearatio (cn? gt) = Leaf area/ Total plant dry weight

Specific leaf weight (gcm?) = Leaf dry weight / Leaf area

Statistical analysis is based on the method *“analysis

of variance” by Panse and Sukhatme (1978) and the

critical differences were computed at 5 % level of
sgnificance

RESULTS AND DISCUSSION

Cement dust (Table 1) caused both inhibitory and
promontory effectsontomeato plant. Theinhibitory effect
reduced the number of leaves, root length, shoot length,
leaf area, dry weights of leaves and plant. The root/
shoot length ratio and specific leaf weight initially
increased (up to 45 DAP) thereafter it decreased (at
65 DAP) as compared to control. Specific leaf area
increased, leaf weight ratio and Leaf area ratio
decreased after 45 daysafter planting. But after 65 days,
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Table1: Growth parameters of tomato asinfluenced by cement dust

45 DAP 65 DAP
Erc;. Growth parameters Contral Cemeg;}:DllDa?% @3 Control (C(;@ergzrlllti’lc;istt)
1. Number of leaves 22.33+0.57 9.00+1.11 32.00 + 2.00 10.50 +1.32
2. Root length (cm) 16.66 + 0.28 12.40 + 0.40 22,16+ 0.76 11.16+0.76
3. Shoot length (cm) 56.00 + 2.00 20.5+250 61.6 +1.52 32.00 +2.64
4. Leaf area (cm?) 78.66+ 1.52 23.6+2.51 80.66 + 1.15 25.33+251
5. Leaf dry weight (g) 3.23+0.05 0.9+0.06 5.56 +0.07 157 +0.08
6. Plant dry weight (g) 6.29+0.01 241+001 12.46 +0.04 3.08+0.07
7. Root/shoot length ratio (cm cm™) 0.29 £ 0.00 0.60 + 0.05 0.35+ 0.00 0.34+0.01
8. Specific leaf area (cm? g% 24.33+0.88 24.3+2.59 14.49 +0.21 16.18 +2.14
9. Specific leaf weight (g cm?) 0.04 £ 0.00 0.04 £ 0.00 0.06 + 0.00 0.06 + 0.00
10. Leaf weight ratio (g g*) 0.50+ 0.01 0.39+0.00 0.44 +0.00 0.50 + 0.02
11 Leaf arearatiolcm® g?) 12.50+0.23 9.78 £ 0.99 6.47 £ 0.01 7.78+0.14

leaf weight ratio and |eaf arearatiowereincreased as
compared to control. Effect of cement dust revel ed that
with respect to number of leaves, root length (cm) and
shoot length (cm) intreated plant weredecreased up to
59.69%, 67%, 25.39%, 49.64% and 63.39% and
48.11% as compared to control. Leaf area (cm?)
decreased up to 69.92%, 68.59% and |eaf dry weight
(g) decreased up to 69.97% and 71.76% (significant
at 0.01%). Theplant dry weight (g) decreased up to
61.68% , 75.28%; root/shoot length ratio cm?)
increased up to -106.89 and decreased up to 2.85%
and specificleaf area(cm?g?) increased upto-0.25%
and-11.66% . Thespecificleaf we ght (g cm?) increased
up to -2.5% and decreased up to 7.35% ; leaf weight
ratio (gg') and leaf arearatio (cm?g™) both decreased
up to 21.73% and 21.76% after 45 days of seedling
growth as compared to control. But, after 65 days of
seedling growth, both the parameterswere increased
up to-14.89% and -20.25% (both significant at 0.01%)
ascompared to control. Thisstudy indicated that cement
dust had asignificant effect on thegrowth of tomato.
Toxic compounds such asfluoride, magnesium,
lead, zinc, copper, beryllium, sulfuric acid and
hydrochloric acid werefound to be emitted by cement
manufacturing plants. Reductionin plant height, number
of leaves, leaf area, dry weight, specificleaf areaand
weight and |eaf arearatio and weight ratio of tomato
showed that thelosses are generally attributed to the
cement dust which contained toxic metals. Decreased
plant height of tomato might be dueto the decreasein

biomass production and chlorophyll content in leaves.

Adverse effects of air pollutants on biomass of
several crops (Keutgen et al., 2005). Reductionsin
plant height under elevated pollutant (Rai et al., 2007).
Significant reduction of 25.4 % was recorded in the
plant height of palak experiencing ambient
concentrations of 13.3, 31 and 55.7 ppb of SO, NO,
and O,, respectively. The reductionin leaf areaand
number of leavesplant? of strawberry whenthey were
grownunder 78 ppb O, (Keutgen et al ., 2005). Various
workers have aso reported the reduction of plant
growth asaconsequence of pollution stress (Maruthi
etal., 2007). A sgnificant reductioninleaf areaindex;
dry matter productionand grainyieldinblackgramwere
reported by Subhaand Dakshinamoorthy (2000).

It may concludethat growth parameter of tomato
was affected by cement dust which might beduetothe
presence of different toxic pollutantsin cement dust.
The phenol ogical behavior of tomato wasfound to be
highly affected by cement dust pollution. Thetomatois
asensitive plant for soilsand air of industrial areas,
particularly with respect to cement factory in different
parts of the country. Tomato should not be planted in
thevicinity of cement industrial areas. Thepollution
tolerant plants species, like Peltophorumpterocar pum,
P. pterocarpum, Thespesia populnea and Ricinus
communis etc. should be planted around the cement
industrial areas. In other industrial areas, tolerant tree
species should be chosen according to the level of
industrid pollution.
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