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ABSTRACT

Various types of soils are found in India that differs widely in their physico-chemical characteristics. Their
response towards plants varies for the growth and development for example, in the Jatropha plant which isan
important biodiesel plant. Experiments were carried in clay pots to study the effects of four types of soils (as
growing medium) viz. Alluvial, Mountain, Desert and Red on certain metabolic parametersin Jatropha curcus

plant.

Lot of variations with regard to certain metabolic parameter s such as concentrations of chlorophyll, carotenoid
and protein along with the activities of two iron enzymesi.e. catalase and peroxidase were recorded. These are
discussed in the light of metabolic activity with important results being discussed.
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1. INTRODUCTION

M ost life on earth depends upon the soil asa
direct or indirect source of food. Plantsrely on soil to
grow, asitisthenatural mediumfor their growth. Soll
isformed from thewegthering of rocksand minerals.
The surface rocks break down into smaller pieces
through aprocess of weathering and arethen mixed
with biomass etc. to give it some characteristic
properties.

Thecontent of soil variesin different |ocationsand
iscongtantly changing. Soilsdiffer among themsdves
in some or al the properties depending on the
differencesin the genetic and environmental factors.
Thus, some soilsarered, someare black, someare
deep and othersare shallow and so on. Thus, there
may be many types of soils. Each has certain
characteristicsincluding some specific colour and

composition. Different kind of soils support the
growth of different typesof plantsand aso determine
how well the plant lifegrows.

Jatropha curcus plant grows in tropical and
subtropical regions. Theplant cangrow inwastelands
and grows on almost any terrain even on gravelly,
sandy or salinesoil.

B .1. Thirteen on‘ths ol
Curcus SowninAlluvial Soil
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Fig.2. Thirteen Months Old Plants of Jatropha Curcus
Sown in Mountain Soil

Fig.3. Thirteen Months Old Plants of Jatropha Curcus
Sownin Desert Sail

Fig.4. Thirteen Months Old Plants of Jatropha Curcus
Sownin Desert Sail
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Thisplant has been identified for Indiaasthe most
suitabletreefor the production of biodiesel and also
dueto itswide presencethroughout the country. The
seed contains 19%oil, 4.7% polyphenol, 3.9%
hydrocarbon. Thissemi drying oil could bean efficient
substitute for diesel fuel. Presently in someIndian
villages, farmers are extracting oil from Jatropha
curcusand after setting and decanting it which are
mixed withfiltered oil and diesel fuel. Production of
biodiesel from Jatropha curcus may lead to the
upliftment of therura populaionresultinginincreased
revenuesand over all prosperity. Inthe near future,
Jatropha curcus plant may promise energy
independenceto India

Inthelight of abovefacts, thepresent investigations
were carried out inorder to find out the effects of
Alluvial, Mountain, Desert and Red soils having
different characteristics on certain biochemical and
physiological parametersof Jatrophacurcusplants.

2. MATERIALSAND METHODS

Experimentswere conducted in pot cultureunder
thenaturd environmenta conditionsinreplicates. The
plant Jatropha curcus was grown in earthen pots
having different types of soils namely, Alluvial,
Mountain, Desert and Red.

Thesoilscollected from different placesweredried,
powdered and further purified with thehelp of seve.
A drainage hole was made in these containersfor
leaching purpose and covered with inverted piece of
watch glass. Optimum quantitiesof soilswerefilledin
pots. The ordinary tap water was supplied acouple
of timesinaweek to the plantsas per therequirement.

Fresh leaf tissuesweretaken from experimental
plants. Theleaf tissuewasthen ground with sandin
icechilled pestle mortar kept inanicebath. 1 gm. of
leaf tissuewas extracted in 10ml of glassdistilled
water. Thehomogenatewasfiltered through twofold
mudindothwiththehe p of Buchner funnd and stored
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at freezing temperaturein refrigerator. Leaf extract
was used for estimation of various biochemical
parameters.

(8 Concentration of Chlorophyll and Protein were
measured by the method of Petering (1940) and
Lowery et al (1951) respectively.

(b) Activitiesof antioxidativeenzymesCatdlaseand)
Peroxidasewere measured by the modified
methods of Bisht (1972) and Luck (1963)
respectively.

3. RESULTSAND DISCUSSION

3.1 Chlorophyll and Carotenoid Concentrations

Maximum mean concentration of chlorophyll-a
(Table-1) wasobserved intheleavesof plantsgrown
inred soil while mean value was obtained in those
grownindluvia soil. However, analysisof variance
reved ed no satisticaly significant differencesamong
different groupsof plantsgrowninfour typesof soils
implying that chlorophyll alevelsremain unaffected
by typeof soil.

Table-1: Comparison of Chlorophyll-aConcentrationin
Different Groups

S. Group No. of Mean sb Min Max.
No. Observations
1 | Alluvia 4 0.686 | 0.408 | 0.304 | 1.180
2. | Mountain 4 0.741 | 0475 | 0300 | 1.301
3. | Desert 4 0.794 | 0232 | 0.548 | 1.082
4. Red 4 1.166 | 0.253 | 0.863 | 1.456
Analysis of Variance
Sum of Mean
Squares | Df Square F Sig.
Between Groups 0.567 3 0.189 1481 | 0.269
Within Groups 1.531 12 0128 | - | -
Totd 2098 | 15

Maximum mean concentration of Chlorophyll-b
(Table-2) wasagainfoundin plantsof Red soil (while
minimumwas seen for Mountain soil)

Table-2: Comparison of Chlorophyll- b Concentration
in Different Groups

S. Group No. of Mean | SD | Min. | Max.
No Observations
1. | Alluvid 4 0.856 | 0.701 | 0.244 | 1.705
2. | Mountain 4 0.807 | 0510 | 0.352 | 1.279
3. Desert 4 0.928 | 0.535 | 0.431 | 1.547
4. Red 4 1.495 | 0.203 | 1.200 | 1.664
Analysisof Variance
Sum of Mean
Squares | Df | Square F Sig.
Between Groups | 1225 | 3 | 0.408 1514 0.261
Within Groups 3237 | 12| 0270 | weeeeeee | -
Total 4462 | 15

Carotenoid Concentration was a so found to be
maximum and minimumin leavesof plantsgrownin
redand dluvia soil respectively.

3.2 Mean Protein Concentration

It wasfound to bemaximum and minimuminthe
leaves of plant grown in Mountain and Desert soil
respectively. Andlyssof variancereveded Satisticaly
ggnificant differencesinthisparameter inplantsgrown
infour groupsof soil.

3.3 Catalase Activity

The mean Catalase activity was found to be
maximumin plant leaf grownin Desert soil (Table-3)
followed by Red soil, Alluvid soil and M ountain soil
respectively. Maximum variability was seen with
minimum va ueto be 3.00 and maximum vaueto be
245.00
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Table- 3: CatalaseActivities
(umolesH,O, split/100mg freshwit.)

Nsc.:. Group Obsgro\./aotfions Mean SD Min. Max.

1 Alluvia 4 112.000 | 117.058 3.000 245.000
2. Mountain 4 72.500 23.979 50.000 | 105.000
3. Desert 4 158.750 | 36.372 | 125.000 | 205.000
4, Red 4 141.250 | 52.658 80.000 | 190.000

Analysis of Variance

Sum of

Squares | Df | Mean Square F Sig.
Between Groups | 17073.250 | 3 5691.083 1.239 | 0.339
Within Groups 55120.500 | 12 4593.375 | cceeeen | eeeee-
Tota 72193.750 | 15

3.4 Peroxidase Activity

The mean value of Peroxidase activity was
maximum in Red soil and minimum in Desert soil.
However, theminimum peroxidaseactivity wasfound
inMountainsoil.

It wasfound that chlorophyll content increasedin
plantswhere soil swere having high concentration of
Feand Mn. Chlorophyll content getsreduced dueto
decreased Fe and Mn concentration in |leaves and
thus iron and manganese metabolism also gets
disturbed dueto reduced transport of iron from root
to shoot. Thebiosynthesisof chlorophyll was checked
asFeisassociated with chlorophyll biosynthesis. In
some cases, the shape of chloroplast getsdeformed
and dilation of thylakoid membrane was observed
(Li and Shi, 1999) which might beamagjor contributor
indevel oping chlorotic symptomsin plants. Findings
of the present sudy arein conformity withthefindings
of someearlier workers. (Stobart et a., 1985; Keshan
Mukerji, 1992 and Gallego et a., 1996) Proteinis
themost important structural unit of aplant body. It
wasfoundto bevarioudy affected by different groups
of soilsin Jatrophacurcus plants.
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Decreased order of protein concentration in
different soil wasasfollows:

Mountain > Red > Alluvial >Desert

Thus, it appearsthat contents of Mountain soil
favorably affectsnitrogen metabolism of plantswhich
inturn enhancesprotein biosynthes's.

Theactivities of anti-oxidative enzymes express
variabletrendsduring present investigation. It was
already reported that Jatrophaseedlings could adjust
themselvesto higher concentrations of Cu and sand
culture (Gao et al., 2008, 2009) Role of ROS-
Scavenging enzymesinthe protection againgt harmful
oxidativereaction resulting from Zn stresshasalso
been reported (Prasad et al., 1999, Bonnet et al.,
2000, Khud Ser et a., 2004, Mc Geer et d ., 2005).
These findings suggest that these plants try to
counteract high concentrations of oxygen species
produced under Zinc toxicity through aco-ordinated
increaseintheactivitiesof enzymesinvolvedintheir
detoxication.
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