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The present study was carry out to evaluate the impact of pesticide Triazole on Chick pea
(Cicer arietinum).Our experiments observed that the antioxidants activity increased with the
treatments of Triazole concentration at 100ppm, 200ppm, and 400ppm as compare to control of
Chick pea plant (Cicer arietinum). Enzymatic antioxidants i.e Superoxide Dismutase (SOD),
Catalase (CAT), and Guaicol peroxidase (GPOD) were enhance of the plant as compare to
control and in the leaves of pesticides-stressed plants, Lipid peroxidation (LPO) activities
significantly increased with increasing pesticides concentrations (100ppm, 200ppm, and
400ppm) as compared to the control plants. The aim of study was to determine parameters

which can be used to identify chick pea plant tolerance to pesticides stress.
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Chick pea (“Cicer arietinum”) is the most important
stable food in several developing countries and chemical
fertilizers are the most important input required for chick
pea cultivation. Chick pea contain higher amount of
protein (23%), dietary fiber, carbohydrates (64% total
carbohydrates), and minerals i.e calcium, potassium,
zinc, iron, and phosphorus (Thudi et al., 2011). In 2016,
chick pea was cultivated on 10.7 million hectares (Mha)
around the world. India, Pakistan, and Iran grew more
than 8 Mha, and the rest of cultivated area included
countries in Asia, the middle East, and Canada
(FAOSTAT 2006; Varshney et al., 2011).

Negative environmental conditions like pesticides,
salt-stress, temperature, heavy metal, and air pollution
can increase the generation of ROS such as, 'O,, Oy,
H.O,, and OH in plant. Plant have cells, and organelles
i.e the mitochondria, chloroplast, and peroxisomes
activate antioxidants defense system (Tuteja, 2007).
The antioxidants defense mechanism are divided into
two classes such as enzymatic, and non-enzymatic
antioxidants. Enzymatic antioxidants include SOD, CAT,
and GPOD, and non-enzymatic antioxidants include
Proline (Pro), Total phenol content, and non protein thiol
(Gill et al., 2010). The antioxidants defence mechanism
plays an important role in detoxification, and removal of
toxic, there by hindering their negative effect.

MATERIALS AND METHODS

Field experiments on chick pea (Cicer arietinum)
was conducted at the Mohammad Ali Jauhar University,
Rampur (U.P), India during winter season. Chick pea
seeds was surface sterilized for 20 minutes in 1% HgCl,,
and seeds were finally washed in sterile distilled water
few time. Further, seeds were germinated by placing
them on petri plate in the dark on the floating plastic
net . After germination, seedling were placed in pots
contain 3 kg soil with 1/4 strength modified Hoagland
nutrient solution. After growing, they were treated with
100ppm, 200ppm, and 400ppm concentration of
pesticides 10 DAS after the treatments indicated above,
the shoots of seedlings were harvested and immediately
frozen and stored in an -80°C freezer. Lipid peroxidation
(LPO) was measured as described by (Hedges et al.,

1999). The estimation of Enzymatic antioxidants

identified i.e catalase (CAT), was measured in the
samples based on a previously established protocol by
(Hosetti 1994), superoxide dismutase (SOD) activity was
estimate by (Bauchamp 1971), and Guaiacol peroxidase
(GPOD) was measured according to (Hammerschmidt
etal., 1982).

Statistical Analysis: Statistical analysis was carry
out according to a completely randomized design.The
data were expressed in the meantS.D of three

replicates.

RESULTS AND DISCUSSION

Impact of Pesticides (Triazole) on Superoxidase

Dismutase activity (SOD)) in chick pea plant

In our experiment, superoxidase dismutase activity
(SOD) in chick pea plant was increased with different
concentration of pesticides at (100ppm, 200ppm, and
400ppm) as compare with control (Fig. 1). Similarly, a
literature survey indicates that triazoles have enhance
the activity of antioxidant potential (Sivakumar, 2011),
which helps plants environmental stress conditions.
These results are in agreement with those of (Nair et al.,
2012) who reported that triazols cause an enhance in
the activities of antioxidant enzymes, such as
superoxide dismutase (SOD), peroxidase and
polyphenol oxidase. Furthermore, (Fletcher et al., 2000)
indicated that triazole-induced stress tolerance in plants
may be caused, at least in part, by increased antioxidant
activity, which reduces oxidative injury to membrane and
enzyme activity.

Impact of Pesticide Triazole on catalase activity
(CAT) in chick pea plant

The present study showed that in chick pea (Cicer
arietinum) plant the catalase activity (CAT) increased
with the age in control with various concentration of
pesticides at (100ppm, 200ppm, and 400ppm). At
400ppm showed higher enhancement of CAT as
compared with non-treated plants (Fig. 2).Our results
based on catalase activity increased in bananas treated
by TDM. Furthermore, TDM treatment in plant and
increased PPO activity, Phenol levels were reduce in
plants and enhance levels of auxin therefore improves
plant growth (Kishorekumar et al., 2008). Changes in
catalase activity depends on the intensity and duration
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of stress, and can induce new isozymes (Jaleel et al.,
2007).

Impact of Pesticides (Triazole) on Guaiacol
peroxidase (GPOD) in chick pea plant

Present study observed that Guaiacol peroxidase
(GPOD) activity increased with increament of pesticides

concentration at (100ppm, 200ppm, and 400ppm) as
compare with control in chick pea (“Cicer arietinum”)
plant (Fig. 3). Similarly, the result performed at an
increase in Guaiacol peroxidase (GPOD) activity under
the influence of the aromatic herbicide 1,10-
phenantroline in the leaves of some species of plants
(Herman et al., 1998).
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Figure 1. Impact of Triazole with different concentration on superoxide dismutase (SOD) activity in chick

plant (Cicer arietinum).
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Figure 2. Impact of Triazole with various concentration on catalase activity (CAT) in chick pea plant (Cicer

arietinum).

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 16 No. 4 2020



122 Impact of Triazole on Antioxidants...

300 -
250 -
200 -
150

100

GPOD

0 I T T

Control 100ppm 200ppm 400ppm

Figure 3. Impact of Triazole with increasing concentration on Guaiacol peroxidase (GPOD) in chick pea

plant (Cicer arietinum).

LPO

40 -

30 -

20 | I
o [ H N .

Control 100ppm 200ppm 400ppm

Figure 4. Impact of Triazole with enhancing the concentration on Lipid peroxidation (LPO) in chick pea plant

(Cicer arietinum).

Impact of Pesticide Triazole on Lipid peroxidation
(LPO) in chick pea plant

In our experiment observed that in chick pea plant
the lipid peroxidation activity increased with different
concentration of pesticides at (100ppm, 200ppm, and
400ppm) as compare to untreated plant. Lipid
peroxidation activity highly increased at 400ppm than
compare to (100ppm, and 200ppm) when compared to
control in chick plant (Cicer arietinum) (Fig. 4). Similarly
results based on Lipid peroxidation in E. adenophorum

and E. odoratum was determined by measuring the
malondialdehyde (MDA) content, a product of lipid
peroxidation, in 1 g leaf fresh weight following
(Madhava, 2000). Exposure of Glycine max. L. to
insecticide deltamethrin or other pesticides led to
increase in lipid peroxidation in leaves and root (Bashir
et al., 2007; Song et al., 2007).

CONCLUSION

Present study observed that Guaiacol peroxidase

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 16 No. 4 2020



Khan and Kumar 123

(GPOD) activity increased with increament of pesticides
concentration at (100ppm, 200ppm, and 400ppm) as
compare with control in chick pea (Cicer arietinum)
plant. Similarly, the result is similar with an increase in
Guaiacol peroxidase (GPOD) activity under the
influence of the aromatic herbicide 1,10-phenantroline in
the leaves of some species of plants (Herman et al.,
1998).
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