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ABSTRACT

Plant toxicity bioassays through fast germinating agricultural crops can
indicate the phytoremediation potential, effects on growth and survival
and also assess extent of pollution. In the present study, the phytotoxic
effect of heavy trafic/ petrol driven vehcile contaminated soil was studies
on two agricultural crops namely Indian mustard (Brassica juncea) and
Eleusine coracana (Ragi/ finger millet) in four different heavy trafic zone
contamination. All the test plant species tolerated against contamination at
20-80% levels and the total percent seed germination was between 3 to 70
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%. The change in physicochemical charecterstics of soil samples before
and after seed germination suggesting cultivation of these cropsin polluted

areas helpsin controlling of soil pollution.
© 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Therapid advancement in Urbani zation hasnot only
brought progresstothe present day world butitisalso
at apricetoo formidableto pay intermsof degradation
of environment. Environmental contamination through
anthropogenic activitiesisawide spread and serious
problem in many parts of theworld. The occurrence
and frequency of higher concentrationsof pollutantsin
theatmosphereprimarily depend onthemagnitudeand
distribution of the sources of emissions, local topogra-
phy, climate conditionsand typeof pollutant. Thelevel
of thepollutionismainly in correlation with the degree
of theindustridization of theregion and thetraffic den-

Sty

In additionto the primary pollutants, carbon mon-
oxideand nitrogen oxides, thethird fractionin automo-
bileexhaust isformed by incomplete combustion of hy-
drocarbonsin oil and itsderivations, which are prob-
ably directly lesshazardousthan theformer two (they
arewesker irritants), but they form very toxic and car-
cinogenic PAH (poly aromatic hydrocarbons) com-
pounds. Automobile exhausts consist of benzopyrene,
an dready identified carcinogen’®. The polluting of the
roadside soil by heavy metal s account for aconstant
increasein the number of automobilesbecame acon-
siderable part of acommon problem of the environ-
mental aggravation. Thislead to thedeath of roadside
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trees, erosion of roadside bends (as aresult of root
framelesion), the decrease of birdsand insect popula-
tion etc,.

Heavy metalsenter theroadside soil mainly asa
result of transport work. When enginebarrelsand other
inner partsareabraded, iron entersintheair; the com-
bustion of ethylated fudl isthemain sourceof lead. Alu-
minum, cobalt, copper, iron, manganese, lead, nicke,
phosphorus, titanium, zinc and other e ements, enter the
roads desoil asaresult of tireabrasion. Bearings, boxes,
and brake oil sare the source of copper and zinc®.

When someof the above mentioned pollutantsen-
ter into theroads de soil they may remaintherefor many
decades. Lead and cadmium are said to be the most
dangerouspollutants among heavy meta §+¢. Thecon-
tent of fly ash and particul ate matter of soil that arerich
intoxic pollutantscan easily enter into human body and
other living organismsthrough air and water and it leeds
to severa seriousdiseases. To avoid the problem faced
by globa popul ation the present study may help to con-
trol and utilization of polluted soil for seed cultivation
and agricultural use, because plants can accumul ate
pollutantsand minera sfrom the polluted soils. Soil pol-
[ution anditsimpactsand remedial measureshavebeen
studied withlessfocuscomparedtoair and water. High-
level metalsare usualy foundin superficia soilsand
vegetationin areasisaffected by mining activitiesand
traffic emission. Generaly, thetotal metal concentra-
tionsin polluted soilsarerequired to assessthe poten-
tia risk of theseareas. However, thereisusudly apoor
rel ationship between plant uptake and total metal con-
tent of heavy metalsin soil. In the present study, the
germination of seedsiscarried out inthesoil samplesof
heavy traffic areas of Hyderabad city and changes of
the physical and chemical parameters of selected soil
samples were examined with Brassica juncea and
Eleusine coracana seeds.

MATERIALAND METHODS

Careful soil samplingisessentid for soil anadysis.
The samplemust refl ect the compl ete picture of thesoll
in that region. The sampleswere collected from the
heavy traffic areasindividually. The sampleswerecol-
lected in polyethylene bags and transported to thelabo-
ratory for anaysis.
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Selection of seeds

60 seeds were counted and sel ected for each set
of germination. These seeds were selected based on
floatation method. The seedswere dropped into water,
seeds, which have floated, were discarded from the
water, and the seeds, which sank in the water, were
selected for germination.

Experimental set up for ger mination of seeds

Soil samples of four heavy traffic zone areas of
Hyderabad city weretaken in eight earthen pots. These
potswerenamed according to their aress. In these pots,
a60 Brassica juncea seed isintroduced in 4 earthen
pots. Asthe sameway 60 Eleusine coracana (Ragi)
seedsareintroduced in another 4 earthen pots. Inan-
other set of eight pots, 150 grams of polluted soil and
150 grams of normal soil are taken and 60 Brassica
juncea (Indian Mustard) seed were planted in 4 pots
and 60 Eleusine coracana seedswereintroduced in
another 4 pots. Each experiment wascarried with trip-
licates. Germination and growth of germinationarestud-
ied.

Plant samplingand analysis

A seed was considered as germinated when root
had emerged morethan 2 mm. The number of germi-
nated seeds per timeis presented as seed germination
rate. Germination percentage and tolerance indices”
were determined by thefollowing formula
Germination percentage= Number of germinated seeds X 100

Total number of planted seeds

Toleranceindices=
M ean root length of polluted ar ea seeds X 100
M ean root length of control area seeds
Theinhibition of seedling growth was expressed
accordingtotheformula®.

Per centageof inhibition =
length of control —length of test X 100

Length of control

Characterization of soil samples

Thesoil sampleswere collected from sdected heavy
traffic zones of uppal, tarnaka, jeedimetla and
shapoornagar Hyderabad and Secunderabad respec-
tively. The soil samplescollected fromthetrafficsig-
nals, junctions and from the sides of theroads of se-
lected areas. Thephysica and chemical characteristics
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TABLE 1: Ger mination of Brassicajuncea seedsin different polluted area soil samples

Uppal Tarnaka Shapur Jeedimetla Uppal +  Tarnaka + Jeedimetla + Shapur +

Days control X . nagar . Normal normal . normal

soil soail 4 soil . . normal soil .

soil soil soil soil

1 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0

4 0.4cm 0 0 0 0 0.6cm 0.6cm 0 0

5 0.7cm 0 0.4cm 0 0 0.9cm 0.9cm 0.4cm 0
6 0.8cm 0 0.6cm 0 0 1.0cm 1.6cm 0.5cm 0.6 cm
7 1.0cm 0.4cm 1.0cm 0 0 1.7cm 2.0cm 0.6cm 0.6 cm
8 12cm  0.7cm 1.7cm 0 0 2.2cm 2.7cm 1.0cm 0.9cm
9 1.8cm  0.7cm 2.4cm 0 0 3.6cm 3.0cm 1.2cm 1.3cm
10 26cm  0.9cm 3.0cm 0 0 4.8 cm 34cm 15cm 1.7cm
11 48cm 12cm 4.2cm 0.4cm 0 5.7cm 4.1cm 2.2cm 24cm
12 48cm 1.6cm 5.0cm 0.7cm 0 6.5cm 4.7cm 2.7cm 2.9cm
13 52cm  2.0cm 55cm 0.8cm 0 7.2cm 5.2cm 3.5cm 3.1cm
14 6.0cm 3.0cm 6.2cm 1.0cm 0 8.6 cm 5.6 cm 3.7cm 34cm
15 71cm  3.7cm 7.0cm 1.0cm 0 9.4 cm 6.0 cm 48cm 3.6cm
16 75cm  4.0cm 7.7cm 1.2cm 0.6 cm 10.8cm 6.6 cm 55cm 3.6cm
17 82cm 5.2cm 8.5cm 1.7cm 1.0cm 11.5cm 7.5cm 59cm 49cm
18 9.0cm 6.0cm 8.6 cm 2.2cm 15cm 12.1cm 8.0cm 6.7 cm 55cm
19 9.6cm  6.7cm 9.4 cm 2.7cm 15cm 13.2cm 84cm 7.6cm 6.2cm
20 12;]4 73cm  10.2cm 35cm 24.cm 13.9cm 9.2cm 8.0cm 6.7 cm
21 1(3?;18 80cm 11.6cm 4.6 cm 2.7cm 14.5cm 9.8cm 9.4 cm 7.0cm

of collected soil sampleshascarried out by following
standard proceduresfor all the soil samplesbeforeand
after seed germination. The change in physical and
chemical characteristicsof soil samplesbeforeand af-
ter seed germination arerepresented in graphic mode.

RESULTSAND DISCUSSION

Germinated seedswere counted every other day
until thetimein which no germination was observed
over threedays ever after. Seedswere considered ger-
minated when both the plumule and radical were ex-
tended to gpproximeately morethan 2mmfromther junc-
tion®. Themeasurements of shoot lengthwere carried
out and mean shoot |ength of each soil samplewithtwo
different seedswere shownin TABLE 1 and 2.

There was no more count of germination after
6" day incase of Brassica juncea seed and the num-
ber of germinated seeds were considered as final

germinated seeds after 6 days. However thegermina
tion of seedsisobserved after 6 daysin caseof Eleusine
coracana seeds, therewas no more count of germina
tion of seedsafter 11 days and the number of germi-
nated seedswas considered asfina germinated seeds
after 11 days. Fromthe data, % germination, % inhibi-
tion and Toleranceindiceswereca culated by usingfor-
mulas, which described above for both Eleusine
coracana and Brassica juncea seeds. Theresultsare
showninTable3 and 4. Fromthe TABLE it wascon-
cluded that the % germination ishigher in soil samples
collected fromthe Uppa traffic areathan normal soil
sample. Itindicatesthat the metal and mineralsdepos-
itedinupaal soilsare enhancingthe seed germination
process because of the presencesof optimum level sof
nutrientsinthe samplescomparability to other polluted
traffic areasoil samples. Toleranceindicesexplainthe
healthy growth of rootsand root length. Thelength of
theroot isanindirect measure of accumulation metals
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TABLE 2: Germination of Eleusine coracana seedsin different polluted ar ea soil samples

Uppal Tarnaka Shapur Jeedimetla Uppal +  Tarnaka + Jeedimetla + Shapur +
Days control il il nagar il Nor mal normal normal Soil normal
soil soil soil soil
1 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0
7 0.3cm  05cm 0.3cm 0 0 0.3cm 0.3cm 0 0
8 0.3cm  0.7cm 0.3cm 0 0 0.5cm 0.3cm 0 0
9 05cm 0.8cm 0.5cm 0 0 0.8cm 0.5cm 0 0
10 0.7cm 0.8cm 0.5cm 0 0 0.8cm 0.7 cm 0 0
11 10cm 1.lcm 0.7cm 0 0 1.2cm 1.0cm 0 0
12 10cm 1l4cm 0.7cm 0 0 14 cm 1.0cm 0 0
13 10cm 1l4cm 0.9cm 0 0 15cm 1.0cm 0 0
14 1.3cm 1.8cm 0.9cm 0 0 1.8cm 1.3cm 0 0
15 19cm 20cm 1.4cm 0 0 20cm 19cm 0 0
16 21cm  23cm 19cm 0 0 2.3cm 2.1cm 0 0
17 25cm  2.7cm 2.2cm 0 0 2.7cm 2.3cm 0 0
18 29cm  3.3cm 2.6cm 0 0 3.3cm 24.cm 0 0
19 32cm  3.7cm 3.1cm 0 0 34cm 24.cm 0 0
20 35cm  4.0cm 3.3cm 0 0 3.5cm 25cm 0 0
21 3.8cm 4.2cm 3.3cm 0 0 3.8cm 2.6cm 0 0
TABLE 3: Analysisof ger mination per centage of Brassicajuncea seeds
S.No Name of the soil area % of germination Toleranceindices % of inhibition
1 Normal 40 0 0
2 Uppal 46.6 80 % 2.63
3 Tarnaka 31.6 60 % -7.4
4 Jeedimetla 33 50% 75
5 Shapur nagar 5 20% 57
6 Uppa + normal 41.6 90% -34.2
7 Tarnaka + normal 28.3 85 % 9.25
8 Jeedimetla + normal 20 45 % 12.96
9 Shapur nagar + normal 333 20% 35.15

and mineralsfrom the soil samples. The highest root
length and Tolerance indices was observed in soil
samplesof uppa + Norma soil and Uppal trafficarea
il

The Sameexperiment was performed with Eleusine
coracana seedsand % germination, % Inhibition and
Tolerance indices were calculated and presented in
TABLE-4. Fromthe TABLE it wasconcluded that the
highest % germination was observed in soil samplesof

Tarnakaand Normal + Tarnakacomparatively control
s0il sample. Toleranceindiceshighintarnaka+ norma
soil thanthe other soil samplebut itislessthan control
soil sample. A 100% Toleranceindiceswas observed
innorma soil in caseof Eleusine coracana seedscom-
parewith Brassica juncea seeds.
Thegrowthresponse of two different seedsin same
s0il sampleswereca culated and showninagrgph mode
and represented in Figure-3, 4 and 5. From Figure-3iit
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Figurel: Growth Responseof Brassicajuncea seedsin different soil samples

TABLE 4: Analysisof ger mination per centage of eleusine cor acana seeds

S.No Name of the soil area % of germination Toleranceindices % of inhibition
1 Normal 70 100 0
2 Uppd 43.3 38.89 25.93
3 Tarnaka 78.3 38.39 5.56
4 Jeedimetla 0 0 0
5 Shapur nagar 0 0 0
6 Uppa + normal 50 6 0
7 Tarnaka + normal 62 75 31.57
8 Jeedimetla + normal 0 0 0
9 Shapur nagar + normal 0 0 0
150+
2
S 100 EE % Germination
= B % Tolerance indices
- E= % Inhibition
" —
=
S 50+
=
0-

Name of the soil sample
Figure2: Growth Response of Eleusine coracana seedsin different soil samples

can be concluded that the % germination of boththe  The % germination of both seedsin uppal traffic zone
seedsin normal soil sample (control) isnot similarit  soil samplewasamost similar comparatively. Itindi-
indicatesthat the soil ssamplewhichwasused ascon-  catesthat the deposited mineralsand metal s on road-
trol, red soil, enhancesthe seed germination of Eleusine  side sediments up to optimum level encourage seed
coracana more compared to Brassicajuncea seeds.  germination process. In soil sampleof Tarnakatraffic
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Bl % Germination with Mustard
% Germination With Ragi

Name of the soil sample
Figure3: % germination of Brassica juncea and Eleusine coracanain different soil samples

150+

100+ -

504

% Tolerance indices

B % Tolerance indices with Mustard
% Tolerance indices With Ragi

Name of the soil sample

Figure4: Toleranceindicesof Brassicajuncea and Eleusine coracana in different soil samples

zonethe% germination of Eleusinecoracanaishigher
than Brassica juncea seeds. It indicatesthat the pH,
Ec and Lead deposition of Tarnakasoil islessthanthe
Uppal soil. Thelow pH, EC and metal concentration
favorsthe seed germination of Eleusine coracanamore
than the Brassica juncea. No % germination was ob-
served with Eleusine coracana in soil samples of
shapurnagar and jeedimetlawhere asless % germina
tionwasobserved in case of Brassica juncea seeds. It
indicatesthat the soil samplescollected from thesetwo
traffic zoneswere highly polluted and seeds cannot ger-
minatein these conditions. Another set of seed germi-
nation experiments performed by taking equal quanti-
tiesof traffic zone soil and control soil samples. The
highest % germination was observed in uppal + Nor-
mal soil and Tarnaka+ Normal soil when comparedto
other combinationsfor Brassicajuncea and Eleusine
coracana seeds respectively. No seed % germination
was observed in soil samplesof Jeedimetla+ Normal

soil and Shapurnagar + Normal soil for Eleusine
coracana seeds but |ess% germination were observed
with Brassica juncea seed in samesoils. It indicates
that pollutant levelsin thesetwo areasoil samplesdid
not decrease even when mixed with control soil sample.

Accordingto thetolerancetest, toleranceto pol -
lutantsrel eased from petrol, diesdl and fud drivenve-
hicleswas|ower in both the seedswhen compared to
control. Thisinformation can be considered acontrib-
uting step in exploring and finding of thetolerancelimit
of Brassica juncea and Eleusine coracana seedsin
different traffic zone soil samples. Jeedimetla and
shapurnagar soil sampleswerefound highly toxicto
seedling growth of Eleusine coracanawhen compared
to Brassica juncea seeds. These findings can be an
useful indicator of pollutant/meta (Pb) toleranceto some
extent for plantation of thisspeciesin meta contami-
nated area. How fairly low amounts of |ead absorbed
over many years could lead to extinction of such an
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important plants speciesisunknown. Inthemetal con-
taminated areas, further research is needed to deter-
minedifferent levelsof metasintheenvironment and
various partsof the plants.

Satistical analysis

The experimental datawas tested with two way
ANOVA (Andysisof Varience) using Graphpad prism
version 6.04 software and the report concludesthat no
sgnificant changein % germinationwasobservedinal
polluted traffic zonesoil sampleswith control soil sample
except in Jeedimetlaand Shapurnagar traffic zone soil
sampl es produced (p <0.008 and 0.0135) significant
effect when germinated with Brassica juncea seeds.
From the statistical report with multiple comparisons
within polluted soil swherein we observed asignificant
changein % germination was observedin soil samples
of jeedimetlavs uppa (p <0.0014), shapurnagar vs
uppa (p <0.002), uppal+ Normal vs jeedimetla (p
<0.006) and uppal+ normal vs shapurnagar (p
<0.0095).

Theexperimenta dataof % germination of Eleusine
coracana (ragi) seeds was tested with two way
ANOVA and fromthereport it wasobserved asignifi-
cant change (p <0.0001) in % seed germinationin al
the soil samplescompared with control soil sampleex-
cept in Tarnaka(p > 0.05) and tarnakat+ normd soil (p
>0.67). From the statistical report with multiple com-
parisonwithin polluted soil sampleswhen germinated
with ragi seedsasignificant changein % germination
was observed in all soil samples except in Uppal,
Jeedimetla, Shapurnagar and their combination with
control soil sample. Thereisno sgnificant difference(p
>0.9999) was observed within polluted soil samples.

According tothetolerancetest, toleranceto differ-
ent soil treetmentsin mustard and ragi was|ower when
compared to control. Thisisdueto deposition of high
content of toxic compounds (Lead) insoil. Theexces-
sveamount of toxic eementsusualy causeareduction
in plant growth**14, Many other studies*?9 havea so
reported seed germination and seedling growth inhibi-
tion by heavy meta. When we performed themultiple
comparisonwithin polluted soilsfor thetol erancetest,
weobserved that, Uppal and Tarnakatraffic zone soil
samples showed amoresignificant differenceintoler-
ance compared with other soils. Surprisingly, thetoler-
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anceindices of Tarnaka+ Normal soil and Uppal +
Normal soil were observed to be high when compared
toindividua samplesof tarnakaand uppd traffic zone
areasoil sampleswith regardsto both Brassicajuncea
and Eleusine coracana seeds. Thisinformation can be
considered acontributing step in analysisof tolerance
indicesof Brassica juncea and Eleusinecoracanain
different roadside soil sediments. From thereport we
can concludethat the disposal of these roadside soil
samples (Uppal and Tarnakaheavy trafficzonesoil) in
agricultural land which specially cultivating Brassica
juncea and Eleusine coracana may be give abetter
remediation solution of soil pollution and wewould
observe high growth rate of crops.

Physicochemical analysis of soil samples before
and after seed ger mination

Tofind out theremediation efficiency of pollutant
removal from soil with Brassicajuncea and Eleusine
coracanathephys cochemicd analysisof soil samples
were carried out before and after seed germination (21
day from seed germination). Thechangein pH, Electro
conductivity, Salinity, Nitrate Nitrogen, Nitrite Nitro-
gen, Phosphorus and lead concentration with both
Eleusine coracana and Brassica juncea seedsin 4
different traffic zone soil samples (Tarnaka, Uppal,
Jeedimetlaand Shapurnagar) areshowninFigure-5to
Figure-9. Fromthegraphs, it wasfound that dl the soil
samples are had a normal range of pH (6.5 to 7.5)
before seed germination, except in Shapurnagar and
Uppal traffic zones soils, which may be dueto higher
usageof vehidesand heavy indudtrid activitiesby usng
organic and inorganic saltsin these areas. However,
the clay amount in uppal soil isvery high when com-
pared to shapurnagar soil. pH of thesoil isanimportant
parameter asit will increasethe mobility/ solubility of
metasinthesoil environment. Theloading and retain-
ing capacity of metalsincreaseswith increasein pH
levelsof thesoils. Theexcessamount of minerals, toxic
compoundsand heavy meta sinroads de sedimentsmay
biomagnify, they increasetoxicity and physica, chemi-
cal and biological propertiesof thesoil, andit leadsto
soil pollution problems. The nature of the soil can be
changed by adding organic garbage and compost. Tak-
ing that factor into consi deration germination of seeds
hasbeen carried out inthe soil sto eva uate the capacity
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Il Before seed germination

Bl After seed germination (Mustard Seed)
Hll After seed germination (Ragi Seed)
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physicochemical parameters of soil (control)
Figure5: Physicochemical parametersof control soil samplebeforeand after seed ger mination

10+

Experimental changes in parameter

Il Before seed germination
Il After seed germination (Mustard Seed)
Il After seed germination (Ragi Seed)

physicochemical parameters of soil (Shapurnagar)

Figure6 : Physicochemical parametersof shapurnagar soil sample before and after seed ger mination

Experimental changes in parameter

Il Before seed germination
Il After seed germination (Mustard Seed)
Hll After seed germination (Ragi Seed)

physicochemical parameters of soil (Jeedimetla)
Figure7: Physicochemical parameter sof jeedimetla soil sample beforeand after seed germination

of seedsto remediatethe soils. High alkalinity inter-
fereswith seed germination and plant growth. It will
reduce the uptake capacity of nutrients. After germina
tion of seeds the pH of the soils has decreased to a
very small extent. This may be due to constant soil
moistureand it will result in dilution effect of soil pH
dueto presenceof hydroxyl ions.

Electrica conductivity (EC) isdefined astheability
of thesoil to conduct el ectricity. Itisindirect measure-
ment and can be correlated to many physicochemical

characteristics of soils. The Electrica conductivity of
thedifferent traffic zone of Hyderabad city before seed
germination and after seed germination (Brassicajuncea
and Eleusine coracana) wasshownin Figure5to 9.
In the present study, highest EC was observed in
jeedimetlaand shapurnagar soil samplesandlowest EC
was observedin Uppa and Tarnakasoil samples. The
differenceinthedectrica conductivity isduetodiffer-
encesintypeof industrial activitiesand high usage of
petrol drivenvehiclesintheseareas. Theided eectri-
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Il Before seed germination
Il After seed germination (Mustard Seed)
Hl After seed germination (Ragi Seed)

physicochemical parameters of soil (Uppal)
Figure8: Physicochemical parameter sof uppal soil sample beforeand after seed germination

Experimental changes in parameter

Il Before seed germination
Il After seed germination (Mustard Seed)
Hl After seed germination (Ragi Seed)

physicochemical parameters of soil (Tarnaka)

Figure9: Physicochemical parameter sof tar naka soil samplebeforeand after seed ger mination

cal conductivity of thesoils should bein therange of
0.2to1.2ms/cm. Thedectrica conductivity decreased
indl soil samplesafter seed germination in caseof both
thecrops. Theincreased in organic matter in seedlings
and the germination of seedsreacted with the soluble
saltspresent in the soilsand decreased el ectrical con-
ductivity thusfavoring the pretrestment of the soilsby
seed germination.

Nitrate Nitrogen (NO,") should be present in the
soilsand it causesdenitrification, when NO, levelsare
high, then the soilsare said to possessthe high denitri-
fication capacity. Inthe present study, theNO, levels
were observed to decrease after germination. Thismay
bedueto uptakeof i3 or NO, by germinated seeds
or may have been leached and transported to theroot
zone. Rootsof mustard consist of taproot system and
occupy 1to 2% of thetopsoil and absorption of nutri-
entsishighinupper zoneof soil, which showed ade-
creaseinNO; level inour analysis. Ragi root systemis
fibrousin natureand it will distribute completely and

take nutrients. We observed reduced NO, contentin
s0il sampleswhich germinated with ragi seeds. Mg or
differences were not observed in % decrease asboth
germinated seeds have capacity to uptake nutrients
equdly.

Nitrite Nitrogen (w05 ), istoxicto plantsand mi-
croorganisms. It will not accumulatein soilsbut detect-
ableamounts occur inonly in calcareous soils. Inal
typesof soils ispresent in traceableamounts, whichis
favorablefor plantation. Presence of trace amount of
wasobservedinall collected soil samplesanditisuti-
lized by seedswhilegermination process.

Phosphorousisan essential element anditisin-
volvedinvita plant growth processes. Thefunction of
phosphorousisto store energy and energy transfer. It
isanimportant component of severd biochemicd pro-
cesses, especialy ATPsynthesis, whichinturnis uti-
lized by other bio pathways. A plant seed itself contains
astore of nutrients to keepsits embryo aliveand to
provideall essentia nutrients. Itishighly essentid inthe
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earliest stages of germination. Seed phosphorous|ev-
elseffects seed growth and root growth at early stages
of seed germination. After theroot system devel ops, it
takesup phosphorousfrom the soil. Phosphorous con-
tentinmustard seedis4%andinragi seed, itis0.25-
0.30%, which indicates that mustard seed has more
phosphorous content compared to ragi seeds. Dueto
high content of phosphorousin mustard seed the seed
germination hastaken lessdays ( 6 days) when com-
pared to ragi seeds (11 days). The uptake of phospho-
rous after germination wassignificantly observedtoin-
crease which may be attributed to the measured de-
creasein phosphorouslevel insoil.

Sail pH, other factors such asthe presence of com-
peting ligands, theionic strength of thesoil solutionand
the simultaneous presence of competing metals are
known to significantly affect the sorption processes of
particular el ements through a soil profile*”. In the
present study, exchangeable lead concentrations
werefound to decreasein both seed germination pro-
cessindl soil samples, smilar resultswereobservedin
caseof mugtard seed germination processin Matgorzata
Poniedziatek et d., 2010; jae-minlim et al 2003124,
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