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Effects of fungicide CM-75 on growth, biochemical composition and some enzymes of Nostoc
ellipsosporum NDUPCO002 was studied. The cyanbacterium Nostoc ellipsosporum NDUPCO002 was
isolated from agricultural fields of Varanasi, India and characterized by morphological as well
molecular means. The organism was deposited at NAIMCC (NBAIM), Mau, India (Accession No.
NAIMCC-C-000122). LCso conc. of fungicide was 2ppm,  lppm, 2ppm, and 4ppm were
concentrations of treatments. All concentrations of CM-75 inhibited the growth of cyanobacteria,
and maximum inhibition was observed in 4ppm treatment. All treatment concentrations of fungicide
decreased the Chl.-a and carbohydrate content of cyanobacteria with maximum inhibition of 23.63%
and 19.98% respectively in 4ppm treatment. Total protein content was slightly increased (1.57 %) in
1ppm treatment and decreased in other treatments with maximum inhibition of 15.47 % in 4 ppm
treatment. All concentrations of fungicide inhibited the activity of Nitrate reductase and Glutamine
synthetase with maximum inhibition of 58.93% and 41.15 % respectively in 4ppm. The findings of
experiment suggested that even 1 ppm conc. of CM-75 was inhibiting the growth, biochemical
composition and some of the enzymes (NR and GS) of Nostoc ellipsosporum NDUPC002.

Copyright © Mishra S.K., Jyoti Singh and Dwivedi N, 2018, this is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided

the original work is properly cited.

INTRODUCTION

Cyanobacteria improve the soil fertility by increasing organic
content, water holding capacity, nitrogen content, phosphate
solubilization, and secretion of polysaccharides (Tiwari et al.,
1991; Whitton and Potts, 2000). These properties of
cyanobacteria prove it suitable and eco-friendly biofertilizer.
Tolerant strains of cyanobacteria to regularly used pesticides
and potential to degrade them are desirable qualities for
cyanobacterial biofertilizer. Paddy fields favor the luxuriant
growth of cyanobacteria and most of the biological nitrogen
fixation of this ecosystem is done by N,-fixing cyanobacteria
(Irisarri et al., 2001). Many nitrogen-fixing strains of
cyanobacteria have been isolated and used in biofertilizer
consortia in Southeast Asian countries.

Fungicides, herbicides, and insecticides are common pesticides
used in agricultural fields. Pesticides help in improving
agricultural productivity. Fungal diseases are most common on
plants throughout the world. Substantial amount of fungicides
are being poured in fields regularly. Fungicides besides
controlling fungi also cause adverse effects on non-target
organisms including cyanobacteria. Fungicides Dichlone,
Dithane, Bavistin, Blitox, Captafol, Panacide, mercuric
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chloride, Carbendazim, Thiram, and Fytolan have shown toxic
effects on nitrogen-fixing cyanobacteria (Rajendran et al.,
2006). Fungicide tebuconazole reduced the growth,
photosynthetic pigments, carbohydrate, protein and enzymes
(Nitrate reductase, Glutamine synthetase, and Succinate
dehydrogenase) of Anabaena fertilissima, Aulosira fertilissima
and Westillopsis prolifica (Kumar et al., 2012).

Fungicide CM-75 is being frequently used in agricultural fields
of Varanasi. Hence, this experiment was designed to study
effects of CM-75 on growth, biochemical composition and

some enzymes of cyanobacteria Nostoc ellipsosporum
NDUPCO002.
MATERIALS AND METHODS

Cultivation of cyanobacteria

The cyanobacterial strain Nostoc ellipsosporum NDUPC002
was grown in nitrogen-free, BG-11 liquid medium (Stanier,
1971) in a culture room maintained at a temperature of 28 + 2°
C and illuminated with fluorescent light of 12 Wm™. The strain
was isolated from agricultural soils of Varanasi, India,
characterized by the morphological method and confirmed by
molecular means (16 rRNA gene, Accession No. JX912574).
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The strain was deposited at NAIMCC (NBAIM), Mau, India
(Accession No. NAIMCC-C-000122).

Pesticide Treatment

CM-75 is frequently used the fungicide in rice fields of
Varanasi, India. Technically it is composed of Carbendazim
(12.25%w/w), Mancozeb (74.12 % w/w), Sodium salt of alkyl
aryl sulphonate (2.00%w/w), the Sodium salt of alkyl naphthyl
sulphonate (2.000%w/w) and Kaolin (9.63%w/w).

Various concentrations of fungicide CM-75 was screened for
determination of ECsy ECs, is the concentration of pesticide
that reduces the growth of sample population by 50% in
comparison to control in a specified period of exposure. 2 ppm
fungicide concentration was ECs (Table-1). 1ppm, 2ppm and
4ppm concentrations of fungicide were decided for treatment,
and untreated cyanobacterial culture was control (Table-1).

Table 1 LCs, value of fungicide CM-75

Treatment
Pesticide Organism LCso (ppm) concentrations
(ppm)
1
Nostoc ellipsosporum
CM-75 NDUPC002 2 i

Growth and Biochemical Analysis

The growth of homogenous cultures was measured
turbidometrically at 700nm in spectrophotometer-117
(Systronic). Chlorophyll-awas measured by the method

prescribed by Myers and Kratz (1955). Total carbohydrate was
measured by the phenol-sulphuric method (Dubois et al.,
1956). The total protein content was measured by the method
of Lowry et al., 1951.

Enzymatic study

The activity of nitrate reductase (NR) in cell suspension was
estimated by colorimetric methods of Snell and Snell (1949).
Nitrite formed was calculated by the standard graph. The
activity of nitrate reductase was expressed as uM NO, formed
mg chl”! min~",

Glutamine synthetase (GS) activity was determined by the
method of Shapiro and Stadtman (1970). The activity of
Glutamine transferase was expressed as mMoles glutamyl
hydroxamate produced mg chl™ min™.

RESULTS

CM-75 is broad spectrum systemic fungicide. It successfully
controls leaf spot, rust diseases of groundnut, and blast disease
of paddy crop. This fungicide is regularly used in paddy fields
of Varanasi. Effects of fungicide on growth, biochemical
composition and some enzymes of Nostoc ellipsosporum
NDUPCO002 was studied. LCs value of fungicide was 2ppm
(Table-1). 1ppm, 2ppm and 4ppm concentrations (Table- 1) of
fungicide were decided to study effects on Growth,
Biochemical composition, Nitrate reductase and Glutamine
synthetase enzyme of Nostoc ellipsosporum NDUPC002.

Effect of 1ppm, 2ppm and 4 ppm conc. of CM-75 on growth
behavior of Nostoc ellipsosporum NDUPC002 was studied. All
concentrations of fungicide inhibited the growth of
cyanobacteria (Fig.-1). Maximum inhibition was observed in

4ppm treatment. Growth was slightly induced in exponential
phase in 1ppm but later on, decreased in stationary phase. An
intermediate amount of growth inhibition was observed in LCs,
concentration (Fig.-1).
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Fig 1 Growth behavior of Nostoc ellipsosporum NDUPC002 in response
to different concentrations of CM-75. Values are mean of triplicate+S.D.,

bars indicate standard deviation.

Effect of treatments on biochemical composition of Nostoc

ellipsosporum  NDUPC002 was studied. All treatment
concentrations of fungicide decreased the Chl.-a and
carbohydrate content of cyanobacteria with maximum

inhibition of 23.63% and 19.98% respectively in 4ppm
treatment (Fig.-2). Total protein content was slightly increased
(1.57 %) in lppm treatment and decreased in other treatments
with maximum inhibition of 15.47 % in 4 ppm treatment (Fig.-
2).
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Fig 2 Effect of CM-75 on biochemical composition of Nostoc
ellipsosporum NDUPCO002. Values are mean of triplicate+S.D. bars
indicate standard deviation.

Effects of treatments on the activity of Nitrate reductase and
Glutamine synthetase was studied. All treatment concentrations
of fungicide inhibited the activity of Nitrate reductase and
Glutamine synthetase with maximum inhibition of 58.93% and
41.15 % respectively in 4ppm ( Fig.-3).

DISCUSSION

According to Food and Agriculture Organization of United
Nations (FAOSTAT-Agriculture\\Data, http://apps.fao.org), the

23298 |Page



International Journal of Recent Scientific Research Vol. 9, Issue, 1(F), pp. 23297-23300, January, 2018

world trade of pesticides in 1999 amounted to more than
$22billion, of which about 25% was for fungicides.

CM-75 cone. ( ppm)

Fig 3 Effects of CM-75 on some enzymes of nitrogen metabolism of
Nostoc ellipsosporum NDUPC002. Values are mean of triplicate+S.D. bars
indicate standard deviation.

Our country is one of the largest consumer of pesticides and
highest among south Asian counties (Agnihotri, 2000). Use of
fungicides increased from 10% (1996) to 21% (2000)
amounting 10910 tons (Agnihotri, 2000). The adverse impact
of pesticides on non-target beneficial organisms including
cyanobacteria are well established. Fungicides Dichlone,
Dithane, Bavistin, Blitox, Captafol, Panacide, mercuric
chloride, Carbendazim, Thiram, and Fytolan have shown toxic
effects on nitrogen-fixing cyanobacteria (Rajendran et al.,
2006). Heterocystous cyanobacteria are important contributors
to nitrogen economy of agricultural fields. Fungicide CM-75
are frequently used in agricultural fields of Varanasi, India. All
the treatments of the CM-75 decreased the growth of
cyanobacteria (Fig.-1). Fungicide Tebuconazole decreased the
growth and chlorophyll-a content of Anabaena fertilissima,
Aulosira fertilissima and Westillopsis prolifica ( Kumar et al.,
2012). Fungicides Bagalol and Mancozeb decreased the growth
of four cyanobacteria, i.e., Nostoc ellipsosporum, Scytonema
simplex, Tolypothrix  tenuis, and Westiellopsis  prolifica
(Debnath et al., 2012). Most of the pesticides inhibit the
photosynthetic  processes of phototrophs, decrease the
biomolecules content and are supposed to be the major reason
for decrease in growth of cyanobacterial strain.

Pesticides also cause inhibition of photosynthetic pigments of
cyanobacteria. Fungicide CM-75 decreased the chl-a content
(Fig.-2) of Nostoc ellipsosporum NDUPCO002. Fungicide
Tebuconazole reduced the chl-a content of Anabaena
fertilissima and Westillopsis prolifica (Kumar et al,. 2012).
Induction of Active oxygen species (Mostafa and Helling,
2002) and adverse interaction with thylakoids by pesticides
inhibit pigment synthesis and accelerate the degradation of
pigments. All treatment conc. of fungicide, CM-75 inhibited
carbohydrate content of Nostoc ellipsosporum NDUPC002.
The similar trend was observed with Fungicide Tebuconazole
which reduced the carbohydrate content of Anrabaena
fertilissima, Aulosira fertilissima Westiellopsis prolifica up to
94 %, 96% and 97% respectively ( Kumar et al., 2012).
Fungicide Tebuconazole reduced the total protein content of
Anabaena fertilissima, Aulosira fertilissima, and Westiellopsis
prolifica up to 90 %, 95% and 93% respectively ( Kumar et al.,
2012). Fungicide CM-75 slightly induced the total protein
content in 1 ppm treatment (Fig.-2) and decreased in other two
treatments. Induction of total protein content in 1ppm conc. of
treatment may be due to the formation of stress proteins.

All treatment concentrations of fungicide inhibited the activity
of Nitrate reductase and Glutamine synthetase with maximum
inhibition of 58.93% and 41.15 % respectively in 4ppm
(Fig.-3). The similar effect was also observed with
Tebuconazole which reduced the NR activity of Anabaena
fertilissima, Aulosira fertilissima Westiellopsis prolifica by
90%, 93% and 93% respectively (Kumar et al, 2012).
Tebuconazole reduced the GS activity of Anabaena
fertilissima, Aulosira fertilissima Westiellopsis prolifica by
59%, 95% and 90% respectively (Kumar et al, 2012).
Fungicide Bagalol inhibited GS activity by 70% in/N.
ellipsosporum, and Mancozeb inhibited GS activity by 46%
in W. prolifica (Debnath et al., 2012).

Adverse impacts of pesticides on non-target beneficial micro-
organisms are well established. Nostoc ellipsosporum is one of
the common cyanobacteria of agricultural fields of Varanasi.
Findings of experiment suggested that even 1 ppm
concentration of fungicide CM-75 decreased growth,
biochemical composition, the activity of Nitrate reductase
(NR) and Glutamine synthetase (GS) of Nostoc ellipsosporum
NDUPCO002.
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