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ABSTRACT

The effect of cement deposition on the soil physical and chemical properties in the
neighborhood of Sankar Cements, & km away from Tirunclveli town was studied, A negative
correlation. was observed in the castemn direction for bulk densily (-0.9%%) and particle density
(-0.8**), and o positive correlation for porosity (0.8**). Likewise, in the chemical propedies o
negative correlation was observed for RO (-0.81**), Ca (-0.079**), Na (-0.37**) and K (- 0.87*%),
The values were deviating from the factory. This shows that a marked influence was observed on the
eastern side of the factory due to the cement kiln dust upto 2.0 km from the factory. b
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Air pollution is considered to be one of the
most  dangerous and common kind of the
environmental. pollution that has been reported in
most indusirial towns and metropolitans of India
and abroad. Cement dust is a common air pollutant
around cement factories and construction sites and
has a significant effect on the soil prorperties. The
quantity of cement dust varies with distance. Patel
and Pandey (1987) reported that the grain size of
the dust fallout particles was found to be, varying
depending on the distance of the sampling site from
the emission source. The size of the particles
collected at one km distance was found to be 5-30
micron (60%) and less than 5 micron (40%),
whereas at the 4 km distance, the size distribution
was 65 per cent for particles smaller than 5 microns
and 35 per cent for particles greater than 5 microns.
The present study deals with the effect of cement
kiln dust on the soil at 40 locations in each
direction at varying distances from cement factory.

MATERIALS AND MEHTODS

Forty soil samples were collected from four
directions around the factory, with a total of 160
samples. The first sample in each direction was
collected at 0.6 km and the 40th sample at 4.5 km
away from the factory, with an interval of 10 m
between samples.

The soil samples so collected were ‘analysed
for various physical properties such as bulk density
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particle density, porosity, water holiling capacit
volume expansion on wetling, iron and aluminium
oxides total Ca, Mg, Na and K by routine methods.

RESULTS AND DISCUSSION

The physical and chemical properties of 160
surface soil samples were analysed Among the
physical properties, lower mean valucs of porosity
were recorded with north (31.57%) and cust
(36.66%). The mean of bulk density (1.43 g cm™)
and particle density (2.33 g cm™ ) was higher [ur
east.” Water holding capacity (52.1% and volume
expansion (5.1%) were also found to be higher lur
east. A marked decline in porosity (r=0.8%%) was
observed upto 2.2 (r=0.9**) and 2.0 km (r=-0.8**),
respectively from the factory in the east. According
to the meteorological data wind blows towards east
in most of the months in a year. Hence, the eastern
side of the factory, which is in the direction of
smoke carrying the .dust pollutant showed
comparatively luwer'pumsii:y values than on the
other sides and it might be du to the nccupation of
cement dust in the soil voids. This is in accordance
with the findings of Parthasarathy er al., (1975) and
Saravanan (1994). As the cement dust occupies the
voids, the bulk density and particle density were
increased.

The soil of eastern . direction. registercu
comparatively higher mean values for Sesquioxide
(10.4%), Ca (9.2%) and Na (0.07%). A highly
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Table L 'PJI}';];:;] nnalysis of surface soil samples east

; . Bulk density Particle density Water helding Volume expansion
Distance (km) Porosity (%) (gom’ 3) (@ em') capacity (%) (%)
0.6 285 171 264 44.4 521
07 29:5 1.70- 269 sT.1 5.44
0.8 0.3 1.69 2.60 531 5.89
0.9 295 1.68 2.65 55.1 5.9
10 . 29.4 1.65 2.6 578 6.4
L 30.4 1.65 2.63 §3.1 6.12
12 300 .64 2.60 527 54
13- ‘304 162, 2.60 49,1 495
1.4 296 165 2.62 456 4.94
1.5 28.5 1.62 2.64° 498 4.98
1.6 219 1.64 2.65 509 5.01
1.7 28.1 1.69 2.66 450 437
1.8 20.4 .62 2.60 542 5.14
1.9 30.6 162 2,60 536 5.29
20 32 .62 2.63 55.7 5.31
21 8.2 144 -2.5] 50,0 4.96
22 419 171 241 536 5.27
23 452 1.40 2.32 50.7 5
24 409 .34 2.31 543 5.18
25 402 1.30 - 241 573 6.01
26 410 1.40 239 553 404
27 358 1.32 242 56.2 4.86
28 359 1.32 2.51 516 492
29 40.6 1.24 239 25 5.03
30 418 1.32 218 472 487
3. 395 .34 228 48.4 4.94
32 40,3 1.39° 127 46.3 5.89
33 39.2 134 225 54.1 437
14 40.1 1.29 ZI8 54.7 514
a5 182 131 231 .554 640
3.6 9.5 121 225 553 “5.10
17 429 1.3 242 545 4.96
i 414 121 225 563 5.12
39 43.1 LIS 221 439 5.499
4 47.1 1,42 221 529 5.31
4.1 362 139 242 415 5.27
42 35.] 121 2.30 495 467
4.2 46.5 1.20 2,40 55.2 5.8
a4 48.3 .18 2.29 52,1 487
i5 415 121 239 50.1 5.30
Mean " 367 .40 2.40 52.1 5.0
S0 6.0 0.20 0.20 1.8 .71

r 0.8%* 09+ 0.8% 0.03NS 0.30NS

significant’ and naﬁaﬁw correlation was observed  cement kiln dust deposition, The maximum values
hetween soil sesquioxide (r=0.81**), Ca(=-0.79**),  of R203, Ca and K were found respectively upto
Na (=-037*%) and K (r=- 0.87%%) content and 2.0 km, 2.2 km and 1.9 km away from the factory
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Table 2. Total nutclent analysls of surface sofl samples - cast

Nistance (km) 203 Can (%) Mg (%) Na (%) S KRy
0.6 15.20 118 0.60 0,06 33
0.7 14.00 12.0 0.51 100 .34
08 18.40 119 0.57 007 032
0y 14.40 1.7 (.60 0.06 0.31
Lo 14.10 11,8 057 0.7 32
A 15.30 122 0.51 0.07 0,30
1.2 14.00 12.6 0.51 0.07 0.29
1.3 15.20 1.8 0.60 0.07 1,28
.4 15,70 1.8 0.54 0.07 0.2%

1.5 14.00 1.7 0.60 0.07 0.28
1.6 15.70 '1.25- 0.57 0.07 0.29
1.7 14.00 1.7 0.51 0.07 .24
18 1.390 12.1 0.45 0.08 0.28
1.9 14,90 1.7 0.51 0.08 0.25
20 15.40 128 0.54 0.07 .14
2.1 7.10 11.8 0.60 0.07 0.12
22 £.50 122 0.45 0.06 0.17
23 7.60 9.2 051 0,06 0.13
24 8.60 9.0 045 0.08 01l
23 710 8.9 0.51 0,09 0.1
26 8.20 8.5 045 0.08 AT
2.7 740 8.8 0.60 0.08 011
28 8.20 8.9 060 0.07 .14
29 6.10 8.6 0.63 0,06 .12
U 6.50 8.2 0.60 0.07 0.12
3.l 9.70 . 1.1 0.57 0.06 014
1.2 8.10 16 051 0.08 013
3.3 7.30 15 0.51 0.07 011
34 6.50 66 0.54 0.06 0.12
35 8:70 6.9 0.48 0.05 0.12
36 8.50 - 6.6 045 0.09 011
37 7.50 6.5 0:45 0.06 0.11
38 8.70 6.6 0.45 0,06 (.08
39 ‘8.80 6.9 0.57 0,04 012
4.0 7.70 15 0,60 0,06 011
4l 8.00 13 0.57 0.06 0.1
4.2 8.10 69 0.54 0.06 (.14
4.3 7.5 7.5 0.54 0.06 0,12
4.4 7 6.5 0.55 0.06 Tk
45 - 72 6.6 0.54 0.07 0.12
Mean 0.4 932 0.54 0.07 019
8D 3.50 24 0.05 - 0.01 0.08

P ALE1** . -0,79%% “0D.4INS . -0.37** 0BT

in the east, beyond which there was a’ graduall sodium '.(Singh and Rao, 1978 ; Indhirabai er al.
decline upto 4 km, This may be to the cement'dust ~ 1989). The detrease in Ca conient from the factory
deposition which is chemically a mixture of oxides  premiises to outside locations was also reported by
of calcium, potassium, aluminium, silica - and - Asubiojo er al. (1991): The major effect on soil due
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lible 4:. ‘Total nutrient analysis of surface soil sumples (Correlation values)

Direction R203 ' Ca Mg Na. K
Eas| L08)7 0794 0,14 D37 BT
West 0,5 000 .14 031N 012

South 0. 04N .18 013 -0.10M
North 0.2M% 01N 022" 0.20M 0.05"

table 3. Physical analysis of surface soil samples (Correlation valucs)

Direction Bulk density Particle density Porosity WHC Volume Expansion
East 0.9% 0g* 08 030+ 030"
West 0.06™ 0.m"M* 020 0.22M8 01248
, South -0.23"s 0.02™ 007" 0.19™ -0.15™
. Norh 0.307 0.18" 0.1 0.18" 0.12M

1
as
1

JLcemenL kiln dust was observed only upto 2,0 km PHRT;JMS*“-Rﬁﬂaﬂ 5.  ARUNACHALAM. N.
i TN ) nE ; ATARAJAN, K., OBLISAMI, G. and RANGASAMY,
1-1 m the factory approximately, this may be G. (1975). Effect of cement dust pollution on certain

cause of the wind velocity in the factory area physical parameters of maize crop and soil. Indian J.
179 km hr'') which was sufficient enough to Faviron. Hlth, 17 14-200.

ieposit only upto 2.0 km in the windward direction ~ PATEL, CB. and PANDEY, G.5. (1987). Perineation of some
g elements in soil horizon through thermal power plant

ie., easl, Myash fallout. Indian J. Environ. Hith., 29 : 26-31,
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ABSTRACT

Forty hlack gram hybrids along with 14 parents wene studicd Tor genotypic correlation and
patly amalyses, Seed yiehd exhibited significant positive ossociation with primary branch number.
cluster number, pod aumber, pod length, seed number per pod, 100 sced weight and total dry maties
production, The path analysis indicated that maximum direet effect on seed yickd was exerted by pod
number followed by total dry maver production, primary branch number, cluster number, sced
number per pod and 1) seed weight,

KEY WORDS :  Black gram, correlation. path analysis

Metric characters of economic importance are  characters. Knowledge of correlation between vield
flen associated with one another, and particularly  and other yield component characters is helplul in
~ield is dependent on several other component  selection of superior plam tvpe. When more



