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Significant  positive  association among  the
characlers excepl maturity period suggests the
possibility, of yicld improvement in Chickpea’ by
similtancous  selection for these characters,
Maturity period did not show significant positive
association with any of these characters indicating
that higher biological yield and grain yield can be
combined with optimum duration in chickpea.

Considering both the analyses, graphic and
component, it is concluded that both additive as
well as non-additive (including epistasis) genetic
variances were important for all the characters.
Non-additive component was more important in the
inheritance of biological yicld and number of
branches per plant. Considering the importance of
these 1wo characters for yield improvement in
Chickpea, breeding a homozygous stable line by
pedigree method would mean only a partial
exploitation even of the additive genetic variance,
Under such a situation for exploitation pf both,
additive and non-additive genetic variances and
also for the breeding of broad based widely adopted
varieties in certain clite crosses as indicated by
Deshmukh (1980), population breeding approach in
the form of biparental mating between selected
recombinants as well as mating of selected
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segregants hetween crosses in early segregaling
generations should be practiced.
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EFFECT OF CEMENT KILN DUST POLLUTION ON SOIL
PROPERTIES AND ON SORGHUM PLANTS
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ABSTRACT

The effects of cement kiln pollution on sorghum bicolor has been studied, Simulated
pollution by dusting on experimental plants in different quantities was compared with. non-dusted
control plants. The dusted plants showed a reduction in leaf area index, plant height, stem girth, grain
yield and dry matter production, These parameters of the lowest dose of dust (2.5 gm ") were almost
comparable with that of the control plots. Funther increase in the dosage showed an adverse effect on
crop growth and yield. The amount of total chloraphyli, r:hlumphy]l a' and ‘b and soluble protein
was found to derease on dusting. However, dose of 2.5 & m™ was comparable with control plot in all
the cases. The dusted plants showed a decrease in N and P content and an increase in K, Ca and Na.
In the soil, available N and P contents reduced, while available K cq_nu:nt increased in the dusted
plots when compared to that of the control plots. The dose of 2.5 g m™ did not show any significani
change in the contents. Therefore, it was concluded that upto 2.5 gm™ * dose of cement kiln dust, there
is no significant cffecl on the crop, beyond which there is an adverse effect on crop growth and yield.
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Alr pollution.due to rapid industrinl expansion
$ becoming a couse of public concern in
-developing countries, Cement kiln dust contained
n the wasie pases from the kilns form the primary
sollutants of atmosphere in the vicinity of the
:ement factory. The cement dust is reported to be
tarmful 1o vegetation, causing considerable
eduction in agricultural production (Darley, 1966).
The particulate material (dust) falling on the leaves
may cause foliar injuries, reduction in yield
hanges in photosynthesis, transpiration and uptake
35 well as accumulation of mineral elements from
s0il, The harmful effects of cement exhausts on soil
physico-chemical properties and plant growth are
_'m:nl fully substantiated hitherto and have been
qquasuuncr] by investigators (Lerman and Darley,
419?5 Madhoolika Agrawal and Najma Khanam,
5!989 Saralabai and Vivekanandan, 1992). The
|1resent paper reports on cement kiln dust pollution
rl_m erowth and metabolism of sorghum plants as
‘well as on the soil available nutrient status.

MATERIALS AND METHODS

A ficld experiment was conducted at the
Aericultural  College and  Research  Institute,
Killikulam to assess the impact of cement klin dust
on sorghum crop Serghum_bicolor (L.) Mocnch
from November 1995 to February 1996, Klin dust
collected from the Sankar Cement Factory in the
Talayuthu area 6 km away from Tirunelveli Town
‘was dusted artificially with the help of a duster at
different quantities on the crop.

A field of about half an acre was selected in
the College premises for the study. The land was
thoroughly deep ploughed to have finc ilth. Beds
and channels were opened to dmd{: the area into 20
plots each having a size of 5x 4 m’. Seeds of Co 26
sorehum were sown in the beds. 30 days aller
sowing dusting was started. For this, cloth was tied
on all the four sides of individual plots To prevent
the escape of dust to the adjacent plots. The
required quantity of dust was taken in the duster
and dusted over the foliage at weekly intervals uplo
harvest. The details of the treatments are as {ollows;
Ty -Conirol ; T2-25¢ m ;Ta-50¢ m2 T -
15¢ m,and Ts- 10,0 g m,

Soil samples were eolleeted at 50 and RO days
after sowing (DAS) and at post harvest stage of the
crop growtl, The soil samples were uir dried in the
shade, powdercd with a wooden mallel 1o pass
through a 2 mm sieve and stored in polythene hags
for [urther analysis. From each indidual plot, 5
plants were sclected at random and their height,
number of leaves and leaf area indes (LAI} were
nbserved in three stages Vi, aclive vegelalive
stage (50 DAS), peak flowering stave (80 DAS)
and at harvest stage. Stem girth was measured with
vernier calipers during the harvest stage. Alter
recording the yield of grain and straw from
individual plots, samples of straw were collected
separately from all the plots. Whole plant samples
were also collected at 50 and 80 DAS The samples
were air dried initially and then in an electric hot
air oven al 60°C, The samples were powdered and
used for estimations of total N, P, K, Na, Ca and
Me, Fresh leal samples were used for the
estimation of chlorophyll 'a’ and ‘b’ and total
chlorophyll for soluble protein. These analyses
were done at active vegetative stagze and peak
flowering stage. Initial soil analysis of the lield was
estimated and given in Table 1. From cach

Table 1. Tnitial soil analysis

Parameters Content
Texturs
| Clay 34.70
2.8l 20
3. Fine sand 4272
4. Course sand 20070
A, Textore Sandy clay
Physical propenics
B.D. (g em™) 12l
PD. (g o) 227
Porosity (91 240,53
Maximmm water holding capacity (%) 3520
Volume expansion (5 ) 542
Physicu-chemical properties
ikl 7.22
ECGlSm™) (29
Froe TaCek (%h) 340
CEC (e 10 g™") [5,74
Organic carhon (55) ()53
Avnilahle N (kg ha''y 87
Availahle P (kg ha™") ™
Available K tke ha™'y 487
Svmlable Fe (ke hu']J 16,0
Availabde Mg (ppm) 1742
Aslahle Zn ippm) 4 07

Avatlable Cuw tppim) i 253




fird
Tahle2, LEffect of coment kiln dust an growth parameters
and yicld of sorghum crop
Troamment Leal Plam Stem Grain Pry
Comen nrea lieight girth _\fi::'[:l maticr
. prodi E:I.H.Il
tlust index {cm) fem) (kg ha' j (kg bt J
Comtrol f.02 167 . 193 886 2215
25gm” 529 160 1.95 879 2198
s0gm” 513 165 |86 860 2150
T5gm” 469 150 1.73 837 © 2093
gm” 4.l 145 1.7 803 2008
SED (.12 0.63 0.0 49 8.69
CD(0.05) 024**  1.27**  003** 107" 18.9**

individual, soil samples were collected randomly at
5 locations making a V cut in the soil. The soil
samples were estimated for available N, P and K
using standard prncedures

RESULTS AND DISCUSSIONS

The plants treated with cement. kiln dust
developed 'a thin hard crust on their exposed
surfaces. The cumulative dose of dust applied on
the crop, had some adverse effect on the crop
arowth, As the quantity of dust applied increased,
the reduction in leaf area index, plant height and
stem girth also increased at all stages of the crop
growth. The effect of cement kiln dust was not only
a reduction in the size of vegetative parts, but also
formation of reproductive organs, fertilization and
yield (Table 2). The grain yield and dry matter
production (DMP) of dusted plants were lower than

those of control plants due to reduced rate of-

Chitralekbn and Dhakshlinemoorthy

photosynthesis, which is. atributed 1o the
cumulative effccts of reduction. in the inciden
radiation ‘on leaf surface, obstructions in stomali,
shrinkage of guard cells and subsidiary yuH;.
prevention of gas exchange and @ redu. ..
chlorophyll content as given by Prasad er o/
(1991). The highest dose of ][}ﬂgm " recorded the
least: grain yield (803 kg ha } and “dry matier
production (2008 kg ha"] as against the control
plot values of 886 kg ha'' and 2215 kg ho'
respectively. Cement kiln dust at 5.0 g m™ and
above markedly reduced the dry matter production
and grain yield compared 10 2.5 g m? and 1he
check. A successive decrease of growth parameiers

was observed from 5.0 gm0 100 g m”,

The amount of chlorophyll ‘a’. ‘b" and o’
chlorophyll in dusted leaves were always (o'
lower than that of control leaves of the same e
(Table 3). Pawar er al (1982) reported the reduction
m chlorophyll ‘a’ content in the dusted leaves. The
reduction in chlorophyll content might be due 1o
the inhibition of chiorophyll formation by 1he
pollutants (Chang, 1975). Soluble prorein showed o
decline in quantity in dusted plants probably duc 115
decrease in chlorophyll content.

With respect to the nutrient concentration i
the leaf, an increase in Ca, Na and K was vhsered
in the dusted plants when compared to that ol the
control plants (Table 4). A marked decline in N and
P content al ‘all stages of observation was alsn
registed. Similar results were studied by Singh and
Rao (1978). There was no remarkable change in the
Mg content due to the cement kiln dust. The

Table 3.  Effect of cement kiln dust of physiological parameters of Sorghum

Chlorophyll *a" mg/g

Chlorophyll *b’ mg/g

Total Chlorophyll mg/g Soluble Vrotein wigle

Treatment
sl 52 51 s2 S1 L) sl s2
Tl 3.0964 31235 1.3663 I.-iEJiI 4.4868 46200 20,0275 19.8667
T2 2.8923 28925 10108 1.1937 39270 41231 19.5055 194826
T3 25874 2.6656 U.'ijﬂ N9762 15100 38448 " 18.5880 [R.8321
T4 2.4815 2513 08188 10292 3.3255 J. 5600 | 78054 170077
T5 1.9504 [.5930 0.7357 0,679 22655 21558 15,9644 15804
SED 0.304 0.186 0.164 0.265 0.31 (0.R(hK (135K 1342
CD005) Q66w 4] 0.36%* NS i) Gg*= N§ f.g7un {1 75%%

TI:Control ; T2:2.5 =rm'z:T.‘i:S,ng'z:Td:?,ﬁgm'z:Tﬁ: 00g e
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lable 4, Effect of cement kiln dust on the nutelent content of sorghum

674

Trentment N% P% K% Ca% Meg% Mo
i 3100 0.514 0.843 0.453 0.254 0,125
i2 2.980 (L3530 0.857 0.523 0,324 0,112
3 2.800 0.481 0877 0,647 0.388 0.139
it 2.700 0.446 1.107 0.683 0418 0.151
i3 . 2.570 0.425 1.210 0,730 0.440 U 166
iED 0036 0.01 0.026 002 0.199. 0.006
oD 0.0s) .07 0.02*# 0.05= 0.04%* NS (Lrppee

. Control : T2:2.5gm™:T3:50gm ™ :T4:75gm*;T5:100gm™

Table 5. Effect of cement kiln dust on available nutrients
in s0ll during the growth of sarghum erop

| Treament  Nkgha!  Phkgha'  Kkgha'
It

il 362 2.5 229
L 152 27.1 24|
i 344 25.7 251
T4 340 233 262
s 333 218 272
SED 167 1.09 435
CD(0.05) 338 2.20%* B.78%*

T1h: Control : T2:2.5 em T3 50gm” i T4:7.5 g_l_'n“l:
I5: I&ng’i

eduction in N and P uplake might have reduced the’
chlorophyll content and soluble protein content,

Cement kiln dust causes certain changes in the
available nutrient status of the soil (Table 5). The
justed plots showed a higher value for available K
zontent than that of the control plots. This is due to
he presence of traces of potassium compound in
he cement kiln dust. A marked decline was
abserved in available N and P content in the surface
1t all stages of observation in the investigation. This
's in agreement with the reports of several scientists
‘Mukunda “ Rao, 1993). This results could be
ttributed to the reduction in the microbial activity
jue to high pH in the polluted soil by which the
lecomposition rate of organic matter is lowered as
was reported by Singh and Rao (1978) and Vyas er
al. (1985).

It was concluded that upto 2.5 g m-2 of cement
¢iln dust, there was no significant effect on

sorghum crop above which there is a successive
decrease in nutrient concentration, physinlogical
and growth paramters, DMP and grain yield.
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