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Abstract: Effect of cobalt (Co) stress on morphological parameters and pigments of Arachis hypogaea L. were
studied. Growth parameters such as, root and shoot length, number of nodules, total leaf area and root and
shoot dry weights; photosynthetic pigments viz., chlorophyll ‘a’, chlorophyll ‘b’, total chlorophyll and
carotenoid  contents  were  analysed.  Growth  parameters  and pigments have beneficial value at 50 mg kg 1

Co level in the soil, when compared with control. Further increase in the Co level (100-200 mg kg ) in the soil1

has a negative effect on these parameters. From these results it is clear that low concentration of cobalt can be
used as enhancer of A. hypogaea.
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INTRODUCTION as industrial activity, mining, sewage, traffic, etc. The

Environmental pollution problems caused by heavy to many hazardous effects to living organisms. Excessive
metals,  cannot  be over emphasized. Heavy metals are metal concentrations in contaminated soils can result in
very toxic and posses a threat to man and the decreased soil microbial activity and soil fertility and yield
environment [1]. The amount of these heavy metals in our losses [6]. 
environment increases as a result of industrialization [2]. The Co-containing vitamin B  does not occur in
The anthropogenic sources of heavy metals include waste plants. Trace elements are necessary for the normal
from the electroplating and metal finishing industries, metabolic functions of the plant, but at higher
metallurgical industries, tannery operations, chemical concentrations, these metals are toxic and may severely
manufacturing, mine drainage, battery manufacturing, interfere  with  physiological  and  biochemical  functions
leachates from land fills and contaminated ground water [7-10]. The present investigation was executed with an
from  hazardous  waste  sites  [3]. The ever-increasing objective to study the effects of cobalt stress on growth
input of heavy metal in to the environment has become a and pigment constituents of Arachis hypogaea L..
widely acknowledged ecoproblem [4]. Environmental
restoration of metal polluted soils by traditional physical MATERIALS AND METHODS
and chemical methods demands large investments of
economic and technological resource [5]. Methods based Plant Materials and Cultivation: The seeds of groundnut
on plants have consequently gained a good deal of (Arachis hypogaea L.) were obtained from Tamil Nadu
attention. Agricultural University, Coimbatore, Tamil Nadu, India

Large areas of land are contaminated with heavy and surface sterilized with 0.1% HgCl  solution for 5 min
metals  due  to  natural  process,  particularly lithogenic with frequent shaking and then thoroughly washed with
and  pedogenic,  as  well  as  anthropogenic  factors  such deionised water. The experiments were conducted during

concentration of heavy metals in air, water and soil leads
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January-April, 2005. Plants were grown in pots in Statistical Analysis: Statistical analysis was performed
untreated  soil  (control) and in soil to which Co had been using one way analysis of variance (ANOVA) followed by
applied (50, 100, 150, 200 and 250 mg kg  soil). The inner Duncan’s Multiple Range Test (DMRT). The values are1

surface of pots was lined with polythene sheet. Each pot mean ± SD for six samples in each group. P values  0.05
contained 3 kg of air-dried soil. The Co as finely powdered were considered as significant.
(CoCl ) was applied to the surface soil and thoroughly2

mixed with the soil. Five seeds were sown in each pot. All RESULTS AND DISCUSSION
the pots were watered to field capacity daily. Plants were
thinned to a maximum three per pot, after a week of The  root and shoot length of A. hypogaea plants at
germination. Each treatment including control was 30 DAS under Co treatment is represented in  Table 1.
replicated five times. The plant samples were collected on The  root  and  shoot length of A. hypogaea increased
30 days after sowing (DAS) for the measurement of with age  of  the  plants  and  decreased (except 50 mg
various growth parameters, biochemical constituents and kg ) with  increase  in  the  concentration  of  Co  in  the
antioxidant enzyme activities.  soil. The highest root and shoot length of A. hypogaea

Morphological Parameters: Morphological parameters root  and  shoot  length  was  observed  at  250  mg  kg
like shoot and root length, number of nodules and dry on 30 DAS. 
weight were measured in the samples. The total leaf area The root and shoot dry weight of A. hypogaea plants
was calculated with LICOR Photoelectric Area Meter raised in various levels of Co is furnished in Table 1.
(Model LI-3100, Lincoln, USA). When compared to the control 50 mg kg  Co level in the

Chlorophyll and carotenoid were extracted from the soil increased the dry weight of root and shoots and
leaves and estimated by the method of Arnon [11]. decreased the same at high levels (100-250 mg kg ).

Extraction:  Five  hundred  milligrams  of fresh leaf chlorophyll  ‘b’,  total  chlorophyll  and carotenoid
material was ground with 10 ml of 80 per cent acetone at content of A. hypogaea leaves increased at lower
4°C and centrifuged at 2500xg for 10 minutes at 4°C. This concentration (50 mg kg ) (Fig. 1).
procedure was repeated until the residue became
colourless. The extract was transferred to a graduated
tube and made up to 10 ml with 80 per cent acetone and
assayed immediately.

Estimation: Three milliliters aliquots of the extract were
transferred  to  a  cuvette  and  the  absorbance was read
at  645,   663   and   480   nm   with   a   spectrophotometer
(U-2001-Hitachi) against 80 per cent acetone as blank.
Chlorophyll content was calculated using the formula of
Arnon.

Total chlorophyll (mg/ml)=(0.0202) × (A.645) + (0.00802) × (A.663)
Chlorophyll ‘a’ (mg/ml) = (0.0127) × (A.663) – (0.00269) × (A.645)
Chlorophyll ‘b’ (mg/ml) =(0.0229) × (A.645) – (0.00468) × (A.663)

and expressed in milligram per gram fresh weight.

Carotenoid content was estimated using the formula
of Kirk & Allen [12] and expressed in milligrams per gram
fresh weight.

Carotenoid = A.480 + (0.114 × A.663 – 0.638 × A.645).

1

was  observed  at  50  mg  kg   on  30  DAS  and lowest1

1

1

1

Photosynthetic pigments such as chlorophyll ‘a’,

1

Fig. 1: Cobalt induced changes in photosynthetic
pigment contents of A. hypogaea. Values are
given as mean ± SD of six experiments in each
group. Bar values are not sharing a common
superscript    (a,b,c,d,e,f)    differ   significantly  at
P  0.05 (DMRT)
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Table 1: Effect of cobalt on morphological parameters of A. hypogaea
Cobalt added in Root length Shoot length No. of nodules Total leaf area Root dry Shoot dry
the soil (mg kg ) (cm plant ) (cm plant ) (plant ) (cm  plant ) weight (g plant ) weight (g plant )1 1 1 1 2 1 1 1

Control 28±0.84 30±0.90 36±1.09 143.21±4.30 0.219±0.02 0.674±0.02a a a a a a

50 34±1.03 33±1.00 41±1.22 156.83±4.70 0.294±0.03 0.789±0.02b b b b b b

100 27±0.80 30±0.89 35±1.04 132.42±3.97 0.206±0.02 0.618±0.02a c c c a b

150 23±0.68 27±0.80 31±0.94 127.63±3.83 0.182±0.01 0.549±0.02c d d d c c

200 20±0.60 24±0.73 26±0.77 116.85±3.51 0.176±0.01 0.466±0.01c e e e c d

250 17±0.52 20±0.60 21±0.64 97.63±2.928 0.149±0.01 0.321±0.01d f f f d e

Values  are  given  as  mean  ±  SD  of  seven  experiments  in  each  group.  Values  are  not  sharing  a  common  superscript  (a,b,c,d,e,f)   differ
significantly   at   P 0.05   (DMRT)

Root and shoot length of A. hypogaea plants Co treatment at all levels tested (except 50 mg kg )
decreased with an increase in Co level in the soil. Root decreased the various growth parameter such as root ad
and shoot length were found to be higher at 50 mg kg . shoot length, number of nodules, total leaf area and dry1

Similar decrease in plant height was reported previously weight of root and shoot biochemical (pigment, sugar,
[13-15].  Co  at  high  levels  may  inhibit  the  root  and starch,  amino  acid  and  protein)  contents  of  leaves  of
shoot  growth  directly  by  inhibition of cell division or A. hypogaea plants. From the present investigation it can
cell elongation or combination of both, resulting in the be concluded that the 50 mg kg  level of Co in the soil is
limited exploration of the soil volume for uptake and beneficial for the growth of A. hypogaea plants.
translocation of nutrients and water and induced mineral
deficiency [16]. REFERENCES
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