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RESEARCH ARTICLE

Micronutrients effect on soil enzyme activity and growth of Vigna

radiata

H B.N. PATEL, S.M. VASOYA AND M.V. PATEL

SUMMARY

Effects of metals such as Cu, Zn, Mn and Fe have been studied by growing the seeds of Vigna radiata under different concentrations
of sulphate salts. These metals play a significant role in the growth of Vigna radiata and soil enzyme activity of amylase and cellulase.
It was found that higher concentration of these metals significantly altered the growth of Vigna radiata and soil enzyme activity.
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Article chronicle :

ifferent studies undertaken on soil plant

physiology reveal that micronutrients play an

important role on the growth of Vigna radiata and
soil enzyme activity. It has been observed that soil enzyme
activity is directly related to the soil health. Soil enzyme activity
is indirectly proportional to the activity of growth of
microorganisms in rhizosphere. Soil health refers to the
biological, chemical and physical features necessary for long
term sustainable agriculture productivity with minimal
environment impact.

There are several indicators of soil health that can be
measured by different methods. Several enzymes are known
to be present in the soil which catalyzes the organic matter.
Soil enzymes are mainly of fungal (Ex: Trichoderma viride
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and Trichoderma spp.) and bacterial (Ex: Azetobacter spp.
and Rhizobium spp.) origin. The enzymes most often found
in soil are dehydrogenase, catalase, phosphotase, pectinase,
protease and urease.

The main focus is on effects of enzyme activity of amylase
and cellulase and growth of Vigna radaita in presence of different
concentrations of Cu, Fe, Zn and Mn in this research study.

The study determines the soil enzyme activity of
cellulase and amylase, observing the growth of plant on the
basis of their germination rate, development of leaves and the
physical appearance of the plant.

MATERIALS AND METHODS

Experimental materials:

Healthy seeds of Vigna radiata were obtained from
Krishi vigyan Kendra at Ganpat University, Kherva, Dist.
Mehsana, Gujarat. The seeds were sown in the bags containing
the soil taken from KVK nursery, Ganpat University. The study
was conducted at the end of July to the 1* week of August.
The salts used were CuSOAV MnSOA, ZrlsO4 and FeSOA. All
salt solutions were prepared in distilled water.

Experimental protocol :
Micronutrient effect on growth of Vigna radiata :

Firstly the soil was filled in the plastic bags and then
seeds were sown in each bag containing 15 seeds. Each bags
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with different concentration of metal salt solution of 2 per
cent, 4 per cent and 6 per cent with each concentration
having two bags with six bags of control i.e. prepared
without adding any solution (Add 200 ml of water). The
seeds were regularly watered and other parameters like
temperature, sunlight, humidity were also maintained. Three
days after sowing the seeds were germinated and results
were recorded. Physiological effects such as leaf colour,
leaf size, stem size and stem strength were measured after
these three days.

RESULTS AND DISCUSSION

The results of the present study as well as relevant
discussions have been presented under following sub heads:

Effect of metal on seed germination after day 1 :

After 3 days mostly all seeds in control bags have
germinated very well but seeds in metal containing bags had
germinated only 70 per cent. While 10 per cent growth was
observed in the same seeds and they had grown two or more
than two leaves having less stem size. The plants grown in
control bags were observed to have two or more than two
leaves and 6 to 8 cm stem size which was quite large than
metal containing plant bags.

Table 1: Effect of metal on seed germination

Germination
Conc. (%) Cu Mn 7Zn Fe  Control
Water
(ml) 2 3 e 7
Day2  Somy
Beg 4 4 - 2 4 18
6 2 - -- 3 -
Germination
Conc. (%) Cu Mn Zn Fe  Control
Day 3 2 10 5 4 14 -
4 9 4 10 8 25
6 7 2 4 9 o

Effect of metal on growth and development of Vigna radiata :

The plants grown in metal containing bags took long
time to germinate as compared to control bags. Plants in Zn
and Cu containing bags showed yellow in colour while Fe
containing plants showed dark green and Mn containing plants
showed yellowish green colour.

Cu:

The plants grown in presence of Cu showed very well
germination as compared to other metals. Leaves were found
to be wrinkled in some cases and generally dark green (bluish

shine) in colour with leaf size varied from 1.5 cm to 2.2 cm and
stem size ranged from 4.0cm to 5.4 cm.

Mn:

The plants that were grown in presence of Mn were
found yellow coloured. In bag containing 6 per cent
concentration only 2 seeds were germinated and overall
germination time was much longer in comparison to other
metals. Leaf size ranged from 1.0 cm to 3.0 cm while stem size
varied from 3.5 cmto 4.5 cm.

Zn:

The plants were not germinated well and germination
time was quite long as compared to control. The colour of
leaves were observed yellow with size varying from 0.8 cm to
1.2 cm while stem size was also less ranging from 2.5 cm to 3.4
cm.

Fe:

The only plants which germinated very well like control
were in presence of Fe. There were no side effects observed
on leaf colour and they were turned dark green. Leaf size

ranged as 1.8 cm to 2.2 cm while stem size varied from 4.1 cm to
53cm

Micronutrient effect in soil enzyme activity (Amylase and
cellulase) :

Table 2: Amylase enzyme activity by KI method

Concentration (%) Cu Mn 7n Fe Control
2 48 62 37 20 -
4 24 48 20 55 87
6 13 22 9 18 e
Amylase enzyme activity for KI method
6%
_ | Control
IS
~ O Fe
Q
§ 4% OZn
E B Mn
5}
= @Cu
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Enzyme activity (Unit)
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Fig. 1 : Comparison of amylase enzyme activity
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Table 3: Observation table of cellulase activity by CMC method

Concentration (%) Cu Mn Zn Fe Control
2 0.2 4.5 1.2 23 -
4 0.1 2.8 0.3 1.8 0.3
6 -- 1.9 -- 09 -
Cellulase enzyme activity for CMC method

6%

S | Control

= O Fe

Q

§ 4% 0Zn

= | Mn

s mCu

2%

Enzyme activity (Unit)

Fig. 2 : Comparison of cellulase enzyme activity

Discussion :

The seeds treated with FeSo, gave better germination
and growth as compared to Cu, Zn, Mn, but it was lowered
than control.

Plate : (d)

Plate (a,b,c,d) : Colour variation on leaf and stem

Plate : (b)

Fe was found to be beneficial for development and
growth of plant without any adverse effect. The size of stem
and leaf was also similar to the control plants. While in case of
Mn, most difficult results were observed. The germination
rate and the growth rate were very low. The leaf colour was

yellow in Mn treated plant. The stem and leaf size were also
not as good as Fe and control. Treatment of seeds with Cu
and Zn gave moderate results. The germination rate and effect
of metal was extended and observed. Some leaves treated
with Cu were wrinkled and green. Zn treated plants had dark
yellow leaves.

The stem and leaf size were reduced compared to Fe and
control :

As cellulose is complex polysaccharide as its
degradation is a complex process. The effects of Cu, Zn, Mn
and Fe have been observed on cellulase and amylase activity.
The high concentrations of these metals were proved to be
lethal to the enzyme. So the enzyme activities of amylase and
cellulase have decreased by increasing the concentration of
the metals ions.

Plate : (e)

Plate : (f)

Plate (e and f) : Variation on stem and root size

This indicates that the high concentration of these metal
ions may prove to be harmful for enzyme activity. It is,
therefore, necessary to carry out the biochemical analysis of
the soil before cultivating any agricultural crops in order to
know the concentration of the metals on the soil, and thus we
can treat the soil according to the requirement. It is also
necessary to carry out water analysis to know the
concentration of any of the above metal ions, which may prove
lethal for the plant growth and also to enzyme activity of soil.
Water must be analyzed before it is used and accordingly
treatment should be given. Maurya and Jadhav (2004) and
Shah (2005) have also made some observation related to the
present investigations.
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