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selection in Sy generation particularly for those
characters showing very high ratios. < Further,
production of large number of Sp plants in multiple
crosses would be a better strategy to increase the
amount of variability, Such suggestion was made
by other workers also (Wilcox ef al., 1984).

The genomes in groundnuts arc penetically
related (Wynne and Coffelt, 1982). It is quile
possible that the genes pass lo the subsequent
generation in different blocks reducing within and
increasing between family variability (Rachie and
Roberts, 1975). In the present study, the crosses
involving resistant parent RMP 12 gave higher
ratios of between to within family variances as
compared to those involving PI 393516 for most of
the characters. The Virginia culture RMP 12
belongs to subspecies hypogaea while the Valencia
culture PI 393516 to subspecies fastigiata. The
ovule parent vizz. TMV 2 and JL 24 are Spanish
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bunch types belonging to subspecics fasfigiata. T
higher divergence of RMP 12 from the ovu
parents might be the possible reason for the high:

ratios.

' REFERENCES

NIGAM, 5.N., DWIVEDI, 5L, and GIBBONS, R.W. (1991
Groundnut breeding : constrainis, achievements and futu
possibilities. PL Breed. Abstr., 61: 1127-1136.

PANSE, V.G. and SUKHATME, P.Y. (1967). Statistic
Methods for Agriculiural Workers, 1.C.A|
Publication. New Delhi.

RACHIE, K.O. and ROBERTS, L.M. (1975). Grain legume :
low land tropics. Adv. Agron., 26: 1-132,

WILCOX, JR., KHALAF, A.S. and BROSSMAN, G.D. (198«
Varability within and among Fy families from diver:
three parent sovabenn crosses. Crop Sei., 24: 1055-1038,

WYNNE, J.C. and COFFELT, T.A. (1982). Genstics of Aract
hypogaea L. In : Peanut Science and Technology (Patte
HE. and Young, C.T eds.) Am. Peanut Res. Educ. Sa
‘Ine. Yookum, USA.. pp. 50-94,

{Received : July 1996 Revised : December 197

EFFECT OF CEMENT DEPOSITION ON SOIL HORIZONS AT DIFFERENT
LOCATIONS AROUND THE CEMENT FACTORY
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ABSTRACT

A study was undertaken in the area around a cement factory to assess the effect of cement
kiln dust on the soil. Cement dust deposit varied with direction and distance from the kiln. The effect
‘of cement kiln dust was comparatively high in east than south, west and north around the factory. In
the eastern direction, the effect was more pronounced in the first two horizons. The cement dust
showed an incrense in bulk density and paticle density and a decrease in porosity in Ei and Ez
_ pedons. High values of pH and EC were recorded for the Ej and E; pedons. Cation exchange
capaocity, exchange copacity, exchangeable Ca and K were also found to be high in E; and E;z
compared to all other pedons in all the four directions. Pedons Ei and Ez recorded comparitively
higher content of free CaCOs, sesquioxides and acid insolubles.

KEY WORDS :

Modern industries produce a variety of
pollutants and release them into the atmosphere,
water and soil which adversely affect the growth of
crop plants. Cement industry is one of the major
contributors of air pollution. The accumulation of
cement dust varies with the distance from the
industry. Chemically, it is a mixture of oxides of
calcium, potassium, aluminium, silicon and sodium.
It has the property of setting into a hard mass
forming a thick crust when it comes in contact with

Cement dust, dust pollution, air pollution

water. It leads to a decrease in water holding
capacity of soil, increase in pH, conductivity, Ca
and Al, and decrease in nitrogen availability

‘thereby affecting the plant growth, The harmful

effects of cement exhausts on soil
physico-chemical and biological properties are not
fully substantiated hitherto and have been
questioned by investigators. The present paper
deals with the effect of cement dust pollutant on
certain physical and chemical properties of soil.
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Table 1. Physical and chemical propertics of soil horizons in the east
Physical propenics Chemical properties
Horizon PP Bulk Panticle Poro- ge  CEC _Eschangeable bases (me/l00g) | Free Sesqui- Acid
fem)  density density sity pH 45/ {ime/ CaC0: oxide insolu-
(glee) (glee) (%) @) oo C2 Mg M K ey gy bie(m
Pedon By
Ap 02 195 264 280 B72 082 300 245 4.8 004 013 9.00 166 66
Bw 931 155 229 290 B31 109 263 168 76 005 028 796 96 82
Ic 3148 167 245 280 832 L4 249 16.0 1.6 009 030 T.04 7.5 82
fle 48-64 168 252 300 844 127 203 122 64 011 045 704 53 g1
Me 64-90 170 253 330 850 130 193 122 64 011 045 S60 31 85
Pedon Ez
Ap 0-29 19 259 350 B63. 045 29 245 40 004 028 786 1660 67
Al 20-45 193 © 258 370 BOD 049 219 156 40 005 030 704 120 871
Al 45.58 1.87 252 390 805 055 243 188 44 005 030 645 81 82
Bwi 5873 166 238 350 809 077 277 212 48 005 030 452 E.1 83
w2 73200 165 237 350 823 078 284 212 48 006 045 432 16 83
=don Es
P 030 L18 226 440 go1 071 263 172 76 009 030 7.2 88 73
w ap-148 1,14 212 330 812 075 284 76 100 010 045 520 73 79
=don E4 '
| 0-45 L17 219 450 801 035 116 80 32 008 030 648 70 T4
i 45-62 153 252 600 g.12 055 203 160 32 008 030 648 52 79
1 60-100" 121 225 470 807 061 219 168 40 010 045 332 49 80
VIATERIALS AND METHODS horizonwise for estimating the physical and

The experimental area was located in the fields
around Sankar Cements factory, 6 km away from
Tirunelveli town. Profiles were excavated around
the cement factory in all four directions within a
radius of 4 km. A total of 16 profiles was freshly
opened, four on each direction. On all the four
directions, the first profile was opened one km
away from the factory. The remaining three profiles
ot each direction were dug at an interval of one
im. In the profiles, soil samples were collected

chemical properties and fix the range in characters.

~ The soil samples were analysed for various
physical properties such as bulk density, particle
density, porosity, water holding capacity and
volume expansion on wetting by Keen Raczkowski
brass cup measurements (piper, 1966). Saturated
hydraulic conductivity of compacted soil was
estimated by  core  sampler  method
(Dhakshinamoorthy and Gupta, 195]} The soil
samples were also analysed for pH, EC, CEC,

Table2. Physical and chemical properties of soil horizons in the south

Physical properties Chemical propertics
Horizen Depth  Bulk Particle Poro- EC CEC  Exchangesble bases (me/100g)  Free  Sesqui- .ﬁu:]d.
{em) density density sity pH (dS/m) {me/ Ca Mg Na K CaCO: oxide insolu-
(glec)  (glec)  (F) 100g) _ C (%) (%) ble (%)
Pedon 55
Ap 045 130 235 450 778 032 219 132 64 000 029 288 8.0 70
Pedon Ss. ' :
Ap 047 127 22] 43.0 g08 030 219 136 5.0 008 021 256 9.5 72
Bw 47-128 1.17 215 350 £12 031 230 152 64 009 023 284 16 69
B3 128-150 1.5 249 370 gl4 042 152 716 6.4 000 025 340 14l 75
Pedon 57
Ap g-45 136 251 480 772 047 168 76 56 0os 019 255 9.5 74
Bw 45-112 127 245 430 799 051 198 128 52 008 021 268 139 T2
Bwa 112-140 125 231 41.0 815 053 19.8 132 52 008 030 3 139 70
Pedon 53
Ap 0-20 143 247 440 805 024 214 7.6 6.0 007 021 372 58 75
Bw 2085 1.1 229 300 812 036 243 g0 5.6 007 022 484 124 74
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Tabled. Physical and chemical properties of soll horlzons in the west

Physical propertics Chemical propertics :

torizon DePUh Bulk  Particle  Poro- gc  CEC . Exchangeablebases (me/l00g) —Free Sesqui- Acid
Horizen (cm) density density sty pH (dSim) (mal s M Ni K CaCOs  oxide insolu

(gfce)  (glec) (%) 100 g) £ (%) (%) ble (i
Pedon Wy
Ap 0-11 121 246 500 - 795 034 193 120 56 001 018 344 9] 71
Bw 1121 114 234 440 709 043 249 164 64 005 037 376 110 73
Ic 21-34 135 252 530 801 052 106 7.2 2.8 005 039 432 110 72
Tie 3490 137 254 560 816 - D56 147 B0 56 007 041 444 119 72
Pedon W : .
Al} 020 130 243 470 18 025 173 112 s56 o001 0I0 488 132 76
Alz 2032 134 255 590 820 032 85 52 24 007 041 376 147 77
Pedon Wi . .
Ap 0-16 120 218 380 g05 . 031 219 132 72 008 013 220 52 77
Ie 16-25 T4d 239 540 808 037 1Ll 80 24 009 018 376 69 76
Ile 2534 128 200 500 816 037 204 140 "56 013 018 412 91 75
ilie 34-80 139 . 221 490 828 052 178 112 56 . 0.3 044 344 9] 77
Pedon Wiz . ) . E
Al 024 149 220 420 758 015 204 124 72 007 013 220 72 76
Bw 24-100 145 231 460 773 017 ‘219 120 712 008 018 220 110 75
Cr - 101* 145 231 460 BO4 0322 96 56 32 012 019 344 120 77

Exchangeable bases, free CaCOs3, S.esqujuxidcs and -

Acid insolubles using standard procedures.

RESULTS AND DISCUSSION

The results on the cement dust falls in the
vicinity of cement factory are given in Tables 1, 2,
3 and 4. The effect of cement kiln dust was found
to be more in the soils which are nearer to the

cement factory ‘and in the windward direction. -

When all tht-16 profiles were examined, it was
observed that the effect was more on the profiles E|
and Ez. As per the meterological data, wind was

blowing mostly on the eastern direction. Since E;
and E2 pedons were close to the factory and on th

windward direction, the influence due to cemer:
kiln dust may be high. The bulk density and
particle density were comparatively higher and
porosity was lower in the pedons E; and Ez2. This
might be due to the nearness of these areas to the,
direction of smoke carrying the cement dust. The
voids of soils in these area might be occupied by
cement dust and such thing might affect the crop
growth because of less 'soil air in reduced pore
space. Similar . results were reported by
Parthasardthy et al. (1975). However, water

Tabled. Physicol and chemical properties of soil horizons in the north

w

Physical properties - ) Chemical properties

Horizon Depth  Bulk  Particle Poro- EC CEC _ Exchangeable bases (me/100p)  Free Sesqui-  Acid

{(em) density denmsity sity pH ds/m) {me/ Ca Na CaCOs oxide insolu-

(gee) (g/ee) (%) @Sm) 100) Mo M K @) ) blem

Pedon Nja P :
Al 0-28 145 242, 470 " 702 032 A57°- 112 40 004 010 288 7.6 73
Bt 28-38 LI4 - 219 550 T4 074 168 .8 44 006 © 010 340 102 69
PedonNjs | ’ : _ o ' -
Ap 0-16 143 239 3500 700, 013 157 108 44 0.04 008 2. ‘93 72 -
Bw 16-37 _1.27 219 ".44.0 704 043 7 183 108 60 0.04 Q09 3 13.1 73
le 3760 161 243 600 708 030 72 32 . 005 10 420 114 M2
e 60-100 147 241 550 714 031 64 28 005 010 452 59 76
Pedon Mis ' . '
Al 0-10 135 228 480 688 . 015 ! 7.6 32 005 008 212 9.3 70
Bw 10-35 123 212 570 693 020 137 100 28 " 006 009 3 7.4 66
Pedon Nig ' T : :
Al 0-10. 1.55 249 480 685 012 i 6.8 32 004 - 009 240 101 73
Bw 1021 1.3 233 550 714 016 157 B0 60 004 . 011 252 103 72
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hotding capacity, volume expansion and hydraulic
-onducuvxly did not show a defenite trend in all the
fircctions - with respect 1o cement kiln  dust
jeposition.

Among the chemical properties, pH and EC
vere comparatively higher for Ey and Ez pedons.
This might be attributed to the release of Ca™

** Na* and OH ions from the cement kiln dust.
This was in accordance with the results of Prasad ef
il (1991). The cation exchange capacity of the
wrface horizons of E; and E2 pedons was
:omparatively higher than the other pedons. This
night be due to the enrichment of cations from the
:ement kiln dust. Oblisami et al. (1978) reported
imilar results. Among the exchangeable cations,
~a of Ey was remarkably higher than other pedons.
“wpart from this; free CaCOj3, sesquioxides and acid
asolubles were higher in Ej and E2 pedons when
:ompared (o all other pedons in all the  four
‘irections, which may be due to the nearness of
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these area lo the cement dust transport which
contained considerable amount of Ca, Fe, Al and
Si02 in the cement kiln dust.
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ADBSTRACT

Field investigations were carried out under lowlund farming at the Department of
Agronomy. Tamil Nadu Agricultural University, Coimbatore for two years (1993-94 and 1994-95) 10
identify best niix from among poultry, pigeon, fish and mushroom components with cropping as base
activity in comparision with cropping alone, Productivity of cach component was recorded on their
economic products and expressed as rice grain equivalent yield after conversion on the basis of unit
price. Results indicated that integration of cropping with compenents like fish and mushroom as well
as poultry and pigeon resulted in higher productivity than cropping alone under lowland integrated

farming system.

KEY WORDS :
equivalent yield.

The average holding of farm in India has been
declining and over 80 million out of 105 million
operational holdings are below the size of onc ha
(Mahapatra and Bapat, 1992). Because of ever
increasing population and decline in per capita
availability of land in India, there is hardly any
scope for horizontal expansion of land for food,
feed and fibre production. Vertical expansion by
integrating  appropriate  farming components

Intcgrated farming System, component productivity, rice grain

requiring lesser space and time and ensuring higher
total productivity of the system is the only alternate
option left out. Aiming for increased total
productivity per unit area in specified time 1s the
ultimate way for sustainability of food production.
Hence, the sustainable farming  systems,
economically viable and ccologically compatible
encompassed with higher productivity to meet the
present and futore needs without jeopardizing the



