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ABSTRACT
Present studies incorporate necrotic effects of HgCl2 on the distribution of
Alkaline phosphatase (AKP) activity in the liver cells of the herbivore fish, Labeo
rohita. It was observed that alkaline phosphatase activity in the liver of HgCl2
treated fish exhibited little change in enzymic intensity. However, intoxication due
to HgCl2 resulted in cell necrosis, rupturing of cell membranes of hepatocytes. The
endothelial lining of the blood vessels also showed disorganization having diffuse
enzyme activity. However, In control experiment, It was observed that Alkaline
phosphatase activity in the liver of Labeo rohita appears to be mainly confined to
the periphery of hepatocytes.
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INTRODUCTION
Many workers notably Karan et al (1998),
Sharma (1999), Verna and Vesela (1999), Das
and mukherjee (2000), Nivedita et al (2002)
and Kumar et al (2012) have studied the
effects of some drugs and toxins on the
quantitative distribution of phosphatases and
dehydrogenase in the liver cells of fishes.
Other workers such as Eugene et al (1970),
Sonali and Shelley (2006), Guluzar and
Mustafa (2007) and Nchumbeni et al (2007)
described various effects of heavy metals like
lead, copper, mercury, cadmium, zinc and
silver in the liver of fishes. Mercuric chloride
.

(HgCl2), a known potent cirrhosis agent that is
commonly found as traces in the polluted
water and industrial wastes is known to cause
various histo-physiological effects on various
vital organs especially gills, liver, kidney and
intestine of fishes. However, histochemistry
of teleostean livers and effects of toxins on
them have received insufficient attention
during the past decades. Present study deals
with the histoenzymological distribution of
AKP reaction in the liver tissues of fresh
water fish, Labeo rohita following the
administration
of
HgCl2
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MATERIAL AND METHOD

The living fresh water fish Labeo rohita
(Weighing 160 gm appro.) were collected
from Balsamand lake, Jodhpur. They were
kept in aquarium for about 12 hours before
subjecting them to experimental treatment.
For determining the effect of mercuric
chloride on the distribution of alkaline
phosphatase in the liver of Labeo rohita, 1 ml
of 0.6 µg/g solution of Mercuric chloride
(HgCl2). (i.e., 1 ml of 0.0001% approx.
Solution of HgCl2) was injected into the body

cavity of fresh water fish. After 6 Hours, the
fish was dissected out and the liver tissues
were fixed in 10% neutral chilled formalin for
12-14 hours at 40c, Frozen sections of the
liver were cut 5-10 µm with the help of
cryostat and were processed for the
demonstration of alkaline phosphatase activity
employing modified Gomori’s technique
(1952).

RESULT AND DISCUSSION
In the liver of Labeo rohita, quite interesting
changes have been observed following HgCl2
administration.
There
seems
to
be
comparatively slightly decrease alkaline
phosphatase reaction as shown by weak
staining (Fig.1). Hepatic cirrhosis (HCI) is
clearly visible where cell membrane gets
damaged and it replaced by fibrosis (scar
tissue) Nucleus in the hepatic cells (HC) tend
to be fragmented and shows binucleated
conditions. Necrosis (NE) is quite visible
where cell gets ruptured. Bile capillaries
appear to be filled with extruded cytoplasmic
contents indicating damage of the cell
membrane. Besides, the alkaline phosphatase
activity also showed a decreased pattern.
Characteristic changes include rupturing of
endothelial lining of bile (BD) and blood
vessels, a large number of hepatic cells (HC)
appeared with prokotic nuclei. In the liver of
Labeo rohita, Alkaline phosphatase is mainly
confined to lining of hepatocytes (HC), Bile

ducts (BD), Hepatic arteries (HA) , Central
vein, Hepatic vein (HV) and bile capillaries
(Fig.2). Some workers like Sastry and Gupta
(1978), Akhilender et al (1984), Tajendra et al
(1991), Vergilio et al (2012), Rajesh et al
(2013) reported sinusoids (S) in most areas
distended and central veins appeared severely
damaged due to marked swelling and
degeneration of the endothelial lining cells,
necrosis and cirrhosis of liver. Our present
findings are in conformity with the
observations made by these workers.
Other workers like Sastry and Malik (1979),
Demerdash and Elagamy (1999) have
reported alkaline phosphatase in bile ducts,
hepatocytes and blood vessels of liver of fish.
Our present observation confirms the findings
of these workers. Pressure of alkaline
phosphatase activity along the lining of bile
ducts, blood vessels and hepatocytes of the
liver of Labeo rohita might reflect its
significant role.
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Fig.1. C.S. of a part of liver of HgCl2 -treated animal magnified x 400 appox. Note. Decrease
AKP deposition and disorganization of hepatic tissue.
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Fig.2. C.S. of a part of liver magnified x 400 approx. Note. AKP reaction is seen in
hepatocytes (HC) and blood vessels.
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ABSTRACT:

The present study was taken out in five tehsils of Ambedkarnagar District of Uttar Pradesh to examine
the different from of sulphur. The total sulphur contant ranged between 44.35-50.10 mgkg-1 in soil of different sampling
locating. It was observed that the total sulphur content decreased with increased in soil depth in all the locations. The
similar trend was observed in organic sulphur, heat soluble sulphur, 0.13 M sodium dihydrogen orthophosphate
extractable sulpher and 0.15% extractable sulpher, which decreased with increased in soil depth. Inter correlation
coefficient among different forms of sulphur showed significantly positive correlation with all forms of sulphur except total
sulphur with 0.03 m NaH2PO4 extractable sulphur when the values were negatively non significant the pH & available
potassium showed negative correlation with all forms of sulphur and EC showed significant & negative correlation with
total sulphur and significant positive correlation with organic sulphur and 0.03 M NaH2PO4 extractable sulphur.

Keywords: Forms of sulphur, Ambedkarnagar, Total sulphur, heat soluble sulphur.

Introduction
In India nearly 57 m ha of arable land suffers
from various degrees of sulphur deficiency
(Tripathi 2003) the availability of sulphur is
largely dependent on its fractions (Singh
2009). Sulphur is a secondary plant nutrient. It
is required by plants & animals in
approximately the same amount as
phosphorus. Because of its volatile nature,
large amount of sulphur have become
dispersed
in
the
atmosphere.
Such
atmospheric fraction contributes significantly
to the plant growth & nutrition.

Sulphur plays an important role in chlorophyll
formation as well as biologically thiamin’s
biotin & glutathione. It is also involves in the
nitrogen metabolism of plants. In well leached
surface soil much of the sulphur is combined
with organic matter soluble sulphates in the
soil solution or adsorbed in the soil complex
(Tisdale & Nelson 1996). The present work
has been undertaken in soils of one of its
agriculturally
important
district,
i.e.
Ambedkarnagar to assess the different forms
of sulphur and identify the relationship
between the sulphur forms and soil properties.

Materials & Methods
The present study was undertaken with a view
to investigate the characteristics of soil with
special referance to different forms of sulphur

in
Ambedkarnagar
District.
District
Ambedkarnagar consists of five Tehsils viz.
Akbarpur, Alapur, Bhiti, Jalalpur & Tanda.
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Geographically Ambedkarnagar falls under
subtropical climatic zone of indo-Gangetic
alluvial plane of eastern U.P. The district is
situated at about 26.360N latitude and 82.07oE
longitude at altitude of 98.45 meters above
mean sea level.
Twenty soil samples were collected randomly
from different sampling location in each
tehsils of normal soil. The samples were
collected with the help of post whole auger
from 0-30 cm. depth. The soil samples of

problematic soils were also collected
randomly from different sampling location in
each tehsils depending upon the area under
salt affected soils. These samples were
analyzed for different from of sulphur such as
available sulphur, using 0.15% CaCl2
extracted (Willium & Steinberg 1959) sodium
dihydrogen phosphate extractable sulphur
(Cooper 1968), organic sulphur (Black 1965)
heat soluble sulphur was determined by the
method as suggested by (William &
Steinberg’s 1959).

Result & Discussion
The knowledge of different fraction in a soil
is important since the availability of sulphur is
largely dependent on its fraction. The present
study was undertaken to study the different
sulphur fraction in soil of Ambedkarnagar

district viz. total sulphur, organic sulphur,
heat sobuble 0.03 M sodium dihydrogen
orthophosphate extractable sulphur & 0.15%
CaCl2 extractable- sulphur in soils of various
tehsils of Ambedkarnagar districts.

Total Sulphur
Data presented in table-2 revealed that the
total sulphur content ranged between 44.35
mgkg-1 to 50.10 mgkg-1 in the soil study area.

Medium & high sulphur contant was also
reported by singh (2005) in soil of
Udhamsinghnagar district of Uttrakhand.

Organic Sulphur
The data presented in the table-2 revealed that
the organic sulphur content of various villages
of different tehsils ranged between 30.75
mgkg-1 to 37.15 mgkg-1. The minimum
organic sulphur content was observed in the
soil of same tehsil Akbarpur while the
maximum in Bhiti tehsil similar finding were
also reported by Bhatnagar & Bhaduria
(2006).
Heat soluble sulphur

Data on heat soluble sulphur is presented in
table-2. Data revealed that the heat soluble
sulphur ranged between 4.20 mgkg-1 to 5.85
mgkg-1 in the soils of different villages of
various tehsils. The minimum heat soluble
sulphur was observed in Bhiti tehsil while the
maximum heat soluble sulphur in jalalpur
tehsils. Similar findings were also reported by
Sharma & Gangwar 1997.
0.03M Sodium dihydrogen orthophosphate
extractable sulphur
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Data on 0.30M sodium dihydrogen
orthophosphate extractable sulphur is
presented in table-2. Data revealed that the
sulphur content ranged between 3.90mgkg-1 to
6.75mgkg-1 in the soils of various villages of
different tehsils.
The minimum content was observed in Sadar
tehsil of Akbarpur while maximum in tanda
tehsil. Similar findings were also reported by
Sharma & Gangwar (1997) in soil of
Muradabad district of U.P.
0.15% CaCl2 extractable sulphur
Data presenting to 0.15% CaCl2 extractable
sulphur in presented in table-2. Data revealed
that the 0.15% CaCl2 extractable sulphur
ranged between 3.70mgkg-1 to 4.90mgkg-1 in
the soil of different tehsils. This might be due
to greater solubility of sulphur in 0.15% CaCl2
extracted. The minimum content was
observed in Sadar tehsil Akbarpur while
maximum in Jalalpur tehsils. The similar
findings were also reported by Sharam &
Gangwar(1997) of muradabad district.
The soil of present investigation showed the
higher status of sodium dihydrogen
orthophosphate extractable sulphur as
compared to sulphur extracted by other two
extractants. It might be due to the better
extraction capacity of sodium dihydrogen
orthophosphate which extract readily soluble
sulphate plus part of adsorbed sulphate plus
part of organic sulphar whereas heat soluble
sulphur extracted readily soluble sulphur plus
part of adsorbed sulphate and calcium
chloride extracted only the readily soluble
sulphate (Brook-1979).
Correlation coefficient between
properties and forms of sulphur

soil

The correlation coefficient (r) is represented
in table-3. The pH showed significantly

negative correlation with all forms of sulphur
except 0.03M NaH2PO4 extractable-S where
the values were positive and non significant.
This indicates that increase in pH values
decreased the different forms of sulphur. This
might due to the degree of H+ and OH- ions
present on soil micelle. H+ ions due to
positively charged may attract soil ions and
negatively charged ions (OH-) may repel
sulphate ions. The decrease in total, organic
and sulphate sulphur with increase in soil pH
had also been reported by Kumar (1991).
However correlation were highly significant
with total sulphur (r=-0.270), organic sulphur
(r= -0.295), heat soluble sulphur & 0.15%
CaCl2 extracted sulphur (r= -0.182) at 1%
level of significant. Data further indicate that
0.03M NaH2PO4 extractable-S was (r=0.110)
negative & non-significant. These findings
were similar to as reported by Sharma &
Gangwar (1997). The electrical conductivity
showed significant negative correlation with
total sulphur (r= -0.240), organic sulphur (r= 0.315) and heat soluble sulphur (r= -0.195) at
1% level of significance and negative
correlation with 0.15% CaCl2 extractable
sulphur (r= -0.171) at 5% level of
significance. The observations were quite
similar to Pandey et.al (1989).
Available nitrogen showed significant
positive correlation with total sulphur (r=
0.290), organic sulphur (r= 0.295) & heat
soluble sulphur (r= 0.194) at 1% level of
significance. However, positive significant
correlation was observed with 0.15% CaCl2
extractable sulphur (r= 0.153) at 5% level of
significance. The correlation was positive and
non-significant with 0.03M NaH2PO4
extractable sulphur (r= 0.112). Similar
relations were also reported by kumar (1999).
Available phosphorus showed significant &
negative correlation with total sulphur (r=
0.380) and significant & positive correlation
with organic sulphur (r= 0.220)
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and 0.03M NaH2PO4 extractable sulphur (r=
0.915) at 1% level of significance. However,
negative & non-significant correlation was
observed with heat soluble sulphur (r=-0.005)
non-significant& positive correlation was
noticed with 0.15% CaCl2 extractable sulphur
(r= 0.004) similar correlation was reported by
Kumar (1999).
Available potassium showed negative
correlation with all forms of sulphur.
However it was highly significant with
organic sulphur (r=-0.185) at 1% level of
significant with 0.03M NaH2PO4 extractableS (r= -0.134), heat soluble sulphur (r= -0.154)
and 0.15% CaCl2 extractable sulphur (r= 0.150) at 5% level of significance.

Inter- correlation among different forms of
sulphur
Inter correlation coefficient are presented in
table-4. Data clearly indicates that total
sulphur showed significant & positive
correlation with all forms of sulphur except
0.03M NaH2P04 extractable sulphur where the
correlation was non-significantly negative.
Organic sulphur showed significantly positive
correlation with all froms of sulphur.
Significantly positive correlations were also
observed with 0.03M NaH2PO4 extractable-S
heat solubel-S and 0.15% CaCl2 extractable-S
similar correlation was also reported among
different forms of sulphur by Tiwari &
Pandey (1990) & Mahajan (2009).

Table-1
Tehsils distribution chart along with their development blocks
S. No.
1.
2.
3.
4.
5.

Tehsils
Akbarpur
Alapur
Bhiti
Jalalpur
Tanda

Development Of Blocks
Akbarpur
Ram Nagar, Jahangir Ganj
Bhiti, Katehari
Jalalpur, Bariyawan
Tanda, Baskhari

THE SCIENTIFIC TEMPER ISSN 0976 8653
VOL IV 2015

Table-2
Different forms of sulphur mgkg-1 in soils profile
S.N Location
.

1

2

3

4

5

Sisani
Sadar)

Depth

Total
Sulphur

Organic
Sulphur

47.20

30-60
60-120

(Tehsil- 0-30

120-150
0-30
30-60
60-120
120-150
Nizampur
0-30
(Tehsil- Alapur) 30-60
60-90
90-120
Kasimpur
0-30
(Tehsil-Jalalpur) 30-60
60-90
90-120
Benipur
0-30
(Tehsil- Tanda) 30-60
60-90
Sonawan
(Tehsil- Bhiti )

90-120

0.15%
CaCl2 ext.S

30.75

0.03M Sodium Heat soluble
dihydrogen
Sulphur
orthophosphate
ext.-S
3.90
4.25

38.15

23.10

3.10

3.75

3.05

28.10

18.50

2.74

2.10

2.70

12.50
44.90
34.50
23.75
11.10
44.35
33.10
28.70
14.10
50.10
38.20
24.15
11.25
45.50
34.20
22.15

6.15
37.15
28.20
18.10
12.75
33.10
24.75
14.50
8.75
36.35
28.10
18.10
9.30
34.70
22.15
14.75

1.43
6.10
5.30
3.75
1.25
5.60
4.90
3.75
2.10
6.10
5.20
4.75
1.90
6.75
5.10
4.75

1.95
4.20
3.70
2.50
1.45
4.90
4.10
3.80
2.00
5.85
4.75
3.80
1.85
5.80
4.10
3.70

1.22
4.10
3.90
2.75
1.52
4.75
4.05
3.75
1.60
4.90
4.10
3.75
1.55
4.75
3.25
2.10

11.75

8.20

2.10

1.60

1.40

3.70

Table-3
Correlation coefficient between soil properties and forms of sulphur
S.N.

Soil Properties
Total-S

1
2
3
4
5

pH
EC
Available Nitrogen
Available Phosphorus
Available Potassium

-0.270**
-0.240**
-0.290**
-0.380**
-0.115

Forms of Sulphur
Organic-S
0.03M
NaH2PO4
Ext.- S
-0.295**
0.110
-0.315**
-0.093
0.295**
0.112
0.220**
0.915**
-0.185**
-0.134

Heat
Solube-S

0.15% CaCl2
Ext.-S

-0.215**
-0.195**
-0.194**
-0.005
-0.154*

-0.182**
-0.171*
-0.154*
0.004
-0.150*
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Table-4
Inter Correlation (r) among different forms of sulphurs.
S.N.

Organic Sulphur

Total-S
Organic-S
0.03M
NaH2PO4 Ext.S
Heat Soluble

0.754**

0.03M NaH2Po4
Ext-S
-0.124
0.490**

Heat Soluble
0.740**
0.744**
0.312**

0.15% CaCl2 ExtS
0.710**
0.715**
0.312**

0.969**
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An Extensive Survey of Olive Ridley Turtle (Lepidochelys: Olivacea)
Linn. Of Orissa and Bengal
Ram Savas Singh Yadav
Department of Zoology, K S Saket PG College, Ayodhya, Faizabad
Address for communication: Vill- Soiya, PO- Lediha, Distt.-Ghazipur, UP

ABSTRACT: A Survey of the coastal line of Orissa and Bengal; was carried from December, 2004 to May, 2006 for Olive
Ridley Sea turtle. Was has been the largest nesting ground of sea turtle (Olive Ridley) in the world. Olive Ridley is the
common turtle along the Orissa and Bengal coast suchas as Digha, Balasore, bahadrakh, Kendrapara, Jagarsinghpur, puri
Ganjam, Gahirmatha, Rushilulya and Mouth of river Devi. All these coastal regions are Sea Turtle Rookery especially for
Olive Ridley. The Olive Ridley turtle is illegally consumed as food by neighbouring villagers and citizens of town area and
mojor cities of Orissa and Bengal inspite of Government Probhitory Act, 1972.
Key Word: Orissa and Bengal coast Turtle

INTRODUCTION
The Orissa is also an important state located on the
eastern coast of India. The coastal zone of Orissa
is amongst the most dynamic of the coastal
environments of the Indian due to its critical as
waell as physical, biological and oceanographic
process there by being a vital area of life support
by cearting with in it a variety of ecological niches
and habitats it has a coast line of about 500 km
stretching from near Udaypur village boarding
West Bengal to the marshy areas bording
ichhapuram in Andhra Pradesh. The coastline
traverses six coastal district of Orissa viz,
Balasore, Kendrapara, puri, Jagatsinghpur and
Gunjam. The entire coastline of Orissa has played
an important role form maritime as well biological
point of view. The rivers Subernarakha,
Budhabalanga, Brahmani, Baitarni, Hansua,
Mahanadi, Devi, Kadua, Kushabhadra, Bahuda
and Rushikulya draininto the bay of Bengal.
From Dhamara river mouth upto the coastline of
chilka lagon bulges out where Bhahmani, Baitarni
and Mahanadi river systems from a combind delta.

From pleistocine time a sequence of changes have
taking place in these channels, sand bars tidal flats
coastal water of Orissa provide a varityo of
habitats and nihes for wild life in turules.
A number of hrpetogists have been engaged in the
past fifty years in searching nesting areas of olive
Ridley sea turtles in the coastal area in the coastal
regions of India and elsewhere in other coantries
(1992; Liew and chan, 1992; kamarrudin and
Abdul, 1994; Limpus; Burhan, 1995; Abdul, 1996;
Luschi et.al.1996;mishra rt.al. 1996 and Somarny,
1996). However during recent decad the work on
the olive Ridly is very meader. The present paper
deals with an extensive survey of olive Ridly
(Lepidochelys olivacea) The coast of Bengal such
as Digha to Udaypur village Bordering of Orissa
also nesting area of olive Ridley turtle but here is
not, larzenesting. The West Bengal is very famous
state situated on the coast of bay of Bengal. Bengal
coast is an important area for the grazing and
swimming of sea turtle specialy Olive Ridley sea
turtle. Six mounth of year from November to
April. The Olive Ridley come in the Bangal coast
all area from the nesting and feding but no larze
nesting become in west Bengal coastal area.
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METHODS
The east coastal region of Orissa and Bengal were
surveyed six times between December, 2004 to
may, 2005 to observe, habits and habitats of olive
Redley sea turtle. The ebtire costal area of Orissa
was divided into eight sectors based on major
physiographical featurea such as estuaries, sand
spits, bays and other coastal land marks live
vegetation of the Orissa coast. The vegetation
included Casuarina equisitifolia, spinflex littoreus,
lpomea pescprae, Launea sarmentosa and Giseka
pharnacoidies. The vegetative plants are on
massive scale to prevent beach erosion and shelter
the coastal area cyclones.

OBSERVATION AND DICUSSION
Olive Redley Sea turtle (Lepidochelys olivecea)
was observer in entired coastal area of Bengal such
us Digha and near of Udaypur and Orissa
including all the eight sectores. They are found
lying in sand spits observed with their carapaces In
Digha coast and near of Udaypur and in Orissa all
sectores especially in large numbers at
Gahirmatha, paradeep and Gunjum i.e.in the sector
II, III and IV respectively. The number of dead
turles started increasing after the last week of

December and reached a peak during January
along the entire Orissa coast. However of dead
turtle stranded on the shore declared after February
and was lowest in April during the cource of
investigation period. There is a scale trawler
fishery in Paradeep, Dhamra and chandipu. The
coastal water of Gahirmatha and adjiacent areas
are relativaley shallow and are mating grounds of
Olive Ridley sea turtles. The coexistence of a large
number of turtles with large scale trawling resulted
in high mortality of turtles. The Balasore coast
(sector I) had very little mortality of Olive Ridley
turtles. Sector V and VII i.e.
The mouth of the Devi river to mouth of
Rushikulya rivers were observed with little
mortality of Olive Ridley.The Sector VIII the
coastal region from Gopalpur to Patasonapur
village bordering Andhra Pradesh no mortality of
turtles was observed. Perhaps there were
mechanized fishing vessels posed less threat to
turtles. The Coastal live of Bengal is very small
habitate of Olive Ridley sea turtle. Fisherman
consumed turtle eggs and meat. The illegal capture
and transport of Olive Ridley sea turtle from the
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SSC Marine Turtle Newslatter, Canada No. 15,
PP:2-3 May, 1980
besting beaches of Orissa to Kolkata and other
markets were also noticed.
To minimize the incidental capture in fishing nets,
areas having high concentration of sea turtle
during breeding seasons. i.e. October to April such
as Gharmatha, Paradeep and Devi should declared
as no fishing zones. For the trawlers operating
along the rest of Orissa coast, the incidental
capture could be reduced by the introduction for
the trawlers operating along the Orissa coast.
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ABSTRACT:
Obective:The present study deals with in vitro antioxidant activity of lemon grass essential oil of family Poaceae
Methods:by using DPPH assay,Nitrogen Oxide assay , reducing power assay and β-carotene bleaching assay.
Results:IC50 values observed for DPPH and NO scavenging method was 0.5 mg/ml and 2mg/ml respectively. The reducing
activity gave positive results of increase in absorbance with increase in the concentration of oil,in β-carotene bleaching
method also there is 84.1% bleaching in first one hour and it went to 46.8% by the completion of second hour. In all the
methods BHT and Gallic acid were kept as standards.
Conclusion:The results clearly indicate lemon grass essential oil is effective in scavanging free radical and has the potential
to be powerful antioxidant.
Key Words: Lemon grass essential oil,Poaceae,DPPH, BHT,Gallic Acid and antioxidant activity.

INTRODUCTION
Lemon grass (Cympopogon citratus) belonging to
family Poaceae is a plant containing 1-2%
essential oil on a dry basis with wide variation of
chemical composition as a function of genetic
diversity, habitat and agronomic traetment of
culture. Lemon grass has been used in traditional
Indian medicine for a long time to treat fever,
rheumatism, headaches,cold and stomach pain.
Lemongrass oil has been reported to have various
activties
like
antimicrobial
[1,2],
antiinflammatory, astringent [3],carminative[4],
insecticidal[5], antioxidant and antifungal [6].
It is a well known fact that free radicals and other
reactive species formed in living cells play an
important role in origin of life and biological
evolution [7]. Free radicals can also cause lipid
peroxidation in foods and lead to their

deterioration. Although there ae some synthetic
antioxidants also like BHT, BHA, but all these are
associated with some side effects [8]. A majoriy of
plant species has been investigated time to time for
their use as antioxidant and antimicrobial
agents.Since the biological activities of essential
oils usually varies depending on the place where
they are grownso our studyaims at the study of
antimicrobial and antioxidant
activities of
essential oil of leaves lemongrass from North
Indian plain. For this purpose antioxidant activity
has been checked by the following methods:
DPPH assay, Reducing activity assay and Nitrogen
oxide method.

METERIALS AND METHODS
ESSENTIAL OIL-The essential oil has been
obtained from CIMAP (Central Institute of
medicinal
and
Aromatic
Plants,
CSIR,
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Lucknow,U.P, India.)The specimen voucher has
been submited to the Institue’s herbarium.
CHEMICALS: All the chemicals used in the work
were purchased from HI-MEDIA Pvt. Ltd,
Bombay. The chemicals used were of analytical
grade.

DETERMINATION
ACTIVITY

OF

ANTIOXIDANT

The antioxidant activity was evaluated by three
methods which are as follows;
FREE RADICAL SCAVENGING
ACTIVITY (DPPH METHOD)
The hydrogen atom or electron donating
ability of essential oil and standards Gallic Acid and BHT was determined
from bleaching of purple colored
methanol
solution
of
DPPH.This
spectrophotometric assay uses the stable
radical DPPH as a reagent.The diluted
working solution of essential oil were
prepared in methanol ( 2.0,1.0,0.5,0.25
and 0.125 mg/ml).DPPH was prepared at
a concentration of 0.002%. Different
concentrations of essential oils was taken
in each test tube and volumes was made
upto 2 ml . Then 2ml of DPPH solution
was added in each test tube and these
solutions were kept in dark for thirty
minutes. The same procedure was
followed for BHT and Gallic Acid as
well.All the samples were tested in
triplicate. Later optical density was
recorded at 517nm using UV-Visible
spectrophotometer. Methanol with DPPH
was used as control.The method was
same as used by Khalaf et al [9] with
slight modification . The formula used for
calculation is
% Inhibition of DPPH activity = (A-B/A ) X 100
Where

A- Optical Density of control
B-Optical density of sample

REDUCING POWER
The reducing antioxidant activity of the essential
oil has been analyzed by the method given by
Huda Fajan et al [10] with slight alterations. In this
method different concentrations of essential oil
(2.0,1.0,0.5,0.25 and 0.125 mg/ml) were taken in
different tubes and volume of all the working
solutions is made upto 1ml by adding distilled
water, in these added 2.5 ml Phosphate buffer
(0.2M,pH-6.6)and
2.5 ml of
potassium
ferricyanide (1%).The mixture was incubated for
20 min. at 500C. Then 2.5 ml TCA (
Trichloroacetic acid,10%) was added to each
mixture and these were centrifuged for 10 min. at
3000 rpm. Then 2.5ml of the upper layer was
mixed with distilled water (2.5 ml) and 0.5ml
FeCl3 (0.1%).Then absorbance was measured at
700nm against a blank using UV-Visible
spectrophotometer. The same procedure was
repeated with gallic acid used as standard and
sample without the oil was used as control.
Increased absorbance of reaction mixture indicates
increase in reducing power.
NITRIC OXIDE SCAVANGING ACTIVITY
METHOD
Nitric oxide was generated from sodium
nitroprusside (SNP) and was measured by Griess
reagent. SNP in aqueous solution at physiological
pH spontaneously generates NO, which interacts
with oxygen to produce nitrite ion that can be
estimated by use of Griess Reagent, sodium
nitroprussisde (5mM) in phosphate buffer saline
(PBS) was mixed with different concentrations (
100µg/ml, 50 µg/ml,25 µg/ml and 12.5 µg/ml)
respectively and volume was made upto 3.0ml.
The solution was kept at 250C for 180 min. Then
the sample from the above were reacted with
Griess reagent ( a solution of 1% sulphanilic acid
in 2% phosphoric acid and 0.1% napthylamine in
distilled
water).The
absorbance
of
the
chromophore produced by diazotization of nitrite
ion with sulphanilic acid and subsequent coupling
with napthylamine was read a 546nm. BHT and
gallic acid were used as standards. The method
used has been taken from Ghosh et al [11]
The formula used for calculation is
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Nitric Oxide scavenged (%) = (A-B/A ) X 100
Where

activities when compared with control and these
differences were statistically significant.Fig.2

A- Optical Density of control.
NO Scavenging activity
B- Optical density of sample of

essential oil.
β-CAROTENE BLEACHING METHOD
The method followed is same as used by Geckil et
al [12] with some moderations. 0.02 mg of
crystalline β-carotene was dissolved in 10 ml of
chloroform and then added in this 20 mg linoleic
acid and 200 mg of Tween-80 reagent (Merck).
Chloroform was removed in rotary evaporator
under vacuum at 400C for 5 min and then 50 ml of
dist. Water was added with vigorous stirring to
form an emulsion. Five ml of this emulsion was
taken and added in 0.1ml of essential oil extract
(1µg/ml). Gallic acid was used as standard. The
test tube containing sample and standard were kept
in water bath in incubator at 500C and absorbance
was recorded at an interval of 20min till 2 hrs.
RESULTS AND DISCUSSION
DPPH method
DPPH is a stable free radical at room temperature
and accepts an electron or hydroxyl radical to
become a stable diamagnetic molecule. The
reduction capability of DPPH radical was
determined by the decrease in its absorbance at
517nm . In fig-1 it can be seen that there is
decrease in concentration of DPPH radical due to
scavenging ability in the essential oil and also
because of BHT and Gallic acid which were used
as standard. The IC50 values were found to be 2.0
mg/ml for essential oil .
Reducing Ability
The reducing capacity of any compound serves as
a significant indicator of its potential as
antioxidant. Reducing power of the essential oil
was found to be significant (p<0.01) and as good
as the standard. The reducing power of the garlic
oil increased with increasing concentration of
sample. All the amounts showed significant

Nitric oxide radical generated from Nitroprusside
at physiological pH was found to be inhibited by
the essential oil as shown in Fig-3. Gallic acid and
BHT has been used as references.IC50 values have
been found to be 2.0mg/ml and 1.0mg/ml for the
oil and standard BHT respectively as shown in
Fig.3
β-carotene bleaching Method
The anti-bleaching activity of sample of β-carotene
was studied by monitoring the color intensity of
emulsion at 470nm for every 15 min for 2 hrs. The
concentration was taken to be 1µg/ml. The initial
concentration was considered to be 100%. In the
first 15 minutes the sample showed 93.75% effect
and 86% of the effect shown by standard. In one
hour of incubation, percentage decrease was found
to be 71.8%. The percentage decrease of standard
was 66.5% in one hour time. By the end of second
hour the percentage decrease was 59.3% and
31.0% for oil and standard respectively as shown
in Fig.4

DISCUSSION

Lemon grass oil has variety of uses and it shows
number of biological activities also. It is used as
antimicrobial agent, preservative and pesticide.
Apart from these it is used in cooking and for
preparation of tea as it releases stress and is
supposed to help in removing cough, cold and
nasal congestion Present work throws light on its
activity as antioxidant agent. Four methods have
been used to study this activity. Various other
scientists have also worked on the same activity
like Guimaraes L et al 2011[13] worked on
antioxidant and fungitoxic activity of lemon grass
oil. Its acyivity hes been done by DPPH and beta
carotene bleaching method IC50 were found to be
75.83µg/ml Another study has been done by
Amani et al 2010 [14], in this study, the
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antioxidant and antibacterial effect of garlic (G),
thyme (T) and lemon grass (L) oils were
investigated in refrigerated minced beef. The
antioxidant activity was evaluated by employing
the DPPH free radical reduction method and
oxidation tests of the system β-carotene/linoleic
acid The IC50 was found to be 75.83µg/ et al
2012.Mirghami M E et al 2012[15] studied the
total phenolic content of the essential oil analyzed
by Folin Ciocalteau method and the results
indicated that highest amount of phenolic content
was obtained from essential oil extracted from
lemongrasses stalk, with phenolic concentration of
2100.769 mg/l GAE. Anti oxidant activity was
examined by DPPH scavenging testand the highest
inhibition was obtained by essential oil extracted
from lemongrass stalk (89.5%). β-glucosidase
inhibition assay was carried out using an in-vitro
model for anti diabetic test and lemongrass stalk
essential oil and it showed highest degree of
inhibitory activity (89.63%). Anti gout test was
examined by xanthine oxidase inhibition (XOI)
assay with the maximum percentage of xanthine
oxi xanthine oxidase inhibition of 81.34%
obtained from emon grass stalk essential oil. Yet
another scientist Jumepaeng T et al 2013 [16]
determined the antioxidant capacity of and in vitro
α-amylase inhibitory activity of the essential oils
extracted from citronella grass and lemongrass.

The antioxidant activity has been determined by
DPPH radical scavenging activity IC50 values of
the antioxidant capacity of both citronella grass
and lemongrass oils were 0.46±0.012 and
4.73±0.15 μL/mL, respectively.Antoxidant activity
has also been studied in cymbopogon citrates by
Cheah PB et al 2001 [17] in linoleic acid and
chicken fat system

CONCLUSION
Herbal remedies have been used for centuries for
countless treatments for headaches to wound
healing. However only in recent years the exact
function of these compounds have been studied in
details. Garlic is a popular spice which is used in
Indian kitchen since time immemorial.There are
reports of wide range of activities of garlic like
antibacterial, antioxidant, anti-inflammatory , anti
carcinogenic etc.
The free radical scavenging activity of essential oil
and synthetic antioxidants have been evaluated
through their ability to quench the synthetic DPPH
radical, NO scavenging activity method, reducing
ability method and beta-carotene bleaching
method and it has been found that lemon grass
essential oil is a very good antioxidant agent

Fig. 1 DPPH Free radical scavenging activity of standards B.H.T, gallic acid and essential oil of
Cympopogon citratus (lemon grass)
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Water Characteristics of Radha Rani Mansarovar, Mathura
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Introduction
The lifeline of dwellers of Northern
Indian plain totally depends upon the river, lake
and pond system and is the perennial source of
water from times immemorial. Biological
components are integrated to physical and
chemical attributes of water bodies. Fresh water is
natural source of fundamental importance. The
properties of water are unique and life without
water is not possible. The present studies were
made in Radharani Mansarovar Pond situated in
Mathura district.

Material & methods
Total five sites at various locations were
selected for collection of water samples from the
pond. The samples were collected at regular
intervals of 30 days. Physico-chemical assessment
of water sample has been done as per standard
procedures. All chemical analysis was done in
evening of sample collection day or on the
following day. Water samples of all different sites
were combined to get an integrated sample of the
pond water. The detailed procedure for each of
these components were same as described in I.B.P.
handbook No. 8 (Gotterman et al. 1978), standard
methods for the examination of water and waste
water, 14th Edi. 1975, published jointly by
American health association and water pollution
board. The main parameters are listed below in
table.1

Results & discussion
Water temperature is of utmost
importance in assessment of lentic water quality. It
directly effects natural fauna and flora. Sudden
fluctuation of temperature reflects the the whole

ecosystem of Radha Rani Mansarovar. Chandler
(1944) and Jenkins (1942) observed that the solar
radiation and its penetration are two important
factors which control primary productivity in fresh
waters and oceans. While observing seasonal
variations, low transparency in monsoon was
attributed to heavy rains and fast wind speed and
decrease in phytoplankton growth. The seasonal
variations in transparency recorded highest values
and maximum transparency (16.0 cm) in January
2014. The lowest value (8.0 cm) recorded in Aug
& Sep 2014.
The hydrogen ion concentration is an
important environmental factor expressed as
reciprocal logarithm of hydrogen ion activity in
moles per litre. The hydrogen ion concentration in
aquatic environment depends on the amount of
carbonates and bicarbonates of calcium and
magnesium and Carbon dioxide tension in water.
The hydrogen ion concentration of water was
alkaline varying 6.6 to 7.0 throughout the period of
study.
Alkalinity accounts in part for the trophic
nature of the pond. Its free concentration also leads
to the eutrophic nature of the pond (Rultner, 1953)
Carbon dioxide dissolves in water to produce
carbonic acid (H2CO3) which dissociates into
various fractions (H2CO3, CO3) depending upon
the pH of the system. Water hardness was
understood to be a measure of the capacity of
water to precipitate soap. Soap is precipitated
chiefly by the calcium and magnesium ions
present. The water receives dissolved oxygen
supply directly from the atmosphere from the
photosynthesis by aquatic biota and from the
bacterial denitrification. The dissolved oxygen is
needed for the respiration by aquatic biota and in
the decomposition of organic matter. The pond
recorded highest concentration of dissolved
oxygen which appears to be due to intensive
diffusion from atmosphere at low temperature is
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quite in agreement to the findings of Hutchison
(1975) i.e. at low temperature, the capacity of
water to hold dissolved oxygen is always higher.
BOD level during the studies range from 8 to 15
mg/l, which are more than the standard limit for a
fresh water standard. The BOD is a measure of
oxygen utilized by microorganism during the
oxidation of organic material during 5th day period.
Drinking water usually has a BOD of less than 1

mg/l and water is considered freshly pure with a
BOD 3mg/l but when BOD value reaches more
than 5mg/l the water is of doubtful purity. (Tiwari
and Rajak, 2005)
The above study will help us to take some
measures to reduce pollution and to study the
growth of algal population in Radha Rani
Mansarovar Pond (Mathura)

Table - 1
WATER CHARACTERISTICS OF RADHA-RANI MANSAROVAR (MATHURA)
YEAR

WATER

Transparenc
y

Cabonate

Bicarbonate

Total
Alkalinity

Total
Hardness

Dissolved
Oxygen

BOD

(m.eq./l)

(m.eq./l)

(m.eq./l)

(m.eq./l)

(m.eq./l)

(m.eq./l)

PH

2014

Temp
(0°C)

(Cm)

JAN

6

16.0

6.6

10.20

12.51

5.95

54.1

3.90

9

FEB

15

15.0

6.7

9.88

12.63

5.57

54.5

3.80

8

MAR

22

14.0

6.7

9.75

12.55

5.80

54.2

3.90

9

APR

28

15.0

6.8

10.10

12.42

5.97

55.2

3.70

11

MAY

35

12.0

6.9

9.80

12.57

5.65

55.0

3.50

12

JUN

34

12.0

6.7

9.55

12.76

5.50

54.7

3.60

13

JUL

29

9.0

6.9

10.05

12.90

5.72

54.9

3.80

11

AUG

27

8.0

6.7

9.90

12.81

5.81

54.3

3.80

12

SEP

23

8.0

6.8

10.00

13.10

6.12

55.7

3.70

13

OCT

22

11.0

7.0

10.15

13.15

6.02

55.1

3.95

15
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Ethno botanical studies on nine planet plant at Ballia District (U.P.)
C.G. Maurya and R.B. Sharma
Department of Botany
Sarswati P.G. College Hathras (U.P.)
ABSTRACT: Several wild and semi-wild anglospermic species have been recorded during field trips of ethnobotanical importance.
The enumerated plants are known to be employed by tribals and other age old rural communities as food, vegetable, medicines and
other miscellaneous purposes. The different taxa, as nine planet plants in the present study, are described categorically from
nomenclatural,
Key words: planet plant, ethnobotanical value.

INTRODUCTION
The plant diversity in Hathras is well documented
(Deb. 1983). Various tribals and ethnic groups of
this region are known to use different plant
resources for their daily needs and other uses.
Most of the plant resources are of planet in nature.
No. organized cultivation or conservation strategy
of the species is reported so far from this region.
On the other hand increase in urbanization and
gradual exploration of forest and waste land has
led to the threat of the extinction of such wild
species. Therefore, a detailed scientific
documentation is needed to assess the plant
resources which are of immense socio-economic
values to the people of this region. Thus the
present study would not only help to explore
promising plant resources of ethnobotanical
importance and worship.

MATERIAL AND METHODS
Regular field trips were made to all the district of
Ballia (U.P.) and information collected. Most of
the plant species collected was wild semi wild
nature and information of their use and utility were
generated through interaction and dialogues with
knowledgeable tribal persons and other age-old
rural communities.
The information on planet plants was scientifically
identifies and vantied with the help of authentic

REFERENCES
Deb D B (1983). Flora of Tripura state. Vol. I &
II Today and Tommorrow publ. New Delhi.

literature following the Flora of Tripura state
(Deb: 1983), Flora of Assam (Kanjilal et. al.,
1934-40) and Flora of British India (Hooker, 18721887), (Sharma et. al., 2010), (Sharma and Kumar
2013).

RESULTS AND DISCUSSION
All the plant species are very commonly used for
various purposes by the tribals and other rural
communities of this region. The species are
broadly grouped into three categories according to
their nature of ethnobotanical significance and
information so generated during the present study
is enumerated in tabular form (Table 1). Thus,
present study deals with nine plants of wild and
semi-wild nature commonly found in waste and
forest lands and other adjoining areas of this
region.
However, some of the species are found to be
cultivated in kitchen garden by certain rural
communities for their daily needs and uses.
Non conventional food habit worship and diversity
of their uses are also very common features among
the tribals and other rural communities residing in
this region. Thus the species recorded in the
present study are found to have a promising role as
dietary supplement in the food habits worship of
the tribals and other ethnic communities.
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TABLE - 1
USES OF NINE PLANET PLANTS

Planet Name

Plant

Botanical Name

SUN

Arka

Calotropis procera

MOON

Palas

Butea monosperma

MARS

Khair

Acacia cetechu

MERCURY

Latjeera

Achyranthes aspera

JUPITER

Peepal

Ficus religiosa

VENUS

Gular

Ficus racemosa

SATURN

Shamee

Acacia ferugenia

RAHU

Kusha

Desmotachya bipinnata

KETU

Durva Grass

Cynodon dactylon
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Table 2:
USES OF NINE PLANET PLANTS
Planet Name

Local Name

Botanical Name

Family

Sun

vdZ Arka
Calotropis procera
Asclepiadaceae
Part Use- Leaf
Uses-Calotropis procera is a well known plant has been rationally used for diarrhea
somatic sinus fistula and skin diseases, the leaf part used to treat Jaundice.

Moon

iyk'k Palasa
Butea monosperma
Fabaceae
Part Use- Leaf, Root, Stem, Bark, Flower
Uses-It is used to timber, resin, fodder, medicine, dye. Wood is dirty white and soft and
durable under water is used for well curbs and water scoops.
• Gum form tree called Kamarkas used in certain food dishes.
• Leaves used as Patravali Plate in village.
• Orange red dye is obtained from the flowers of Butea monosperma.
• This plants kill mosquitoes.
• Palash is a considered anti-inflammatory, anti-microbial, anthelmintic,
antidiabetic, diceretic, anagesic, antitumor and astringent. Its leaves are
astringent, diuretic and antiovulatory properties. Its flower are tonic and
nutritious. Its roots are used to treat night blindness.
• Take Palash seed and pound in lemon juice and apply on affected area cure jock
itch.
• Seed of Palash are anthelmintic and laxative.
• Daak flower are used to treat inflammations, swelling.
• Take dried Palash flower and make powder. This powder should be taken twice a
day with misri and milk cure sexual dysfunction, intestinal infection and ulcer.
• Take Palash flower powder (2 gm) control diabetes.

Mars

[kSj Khair
Acacia catechu
Mimosaceae
Part Use- Leaves, shoot and wood, bark
Uses- Catechu is used for diarrhea, swelling of the nose and throat, dysentery, swelling
of the colon (colitis), bleeding, indigestion, osteoarthritis and cancer.
• Katha is obtained from the heartwood of Acacia catechu.
• Juice of fresh bark is given with asafetida in haemoptysis and flowering tops with
cumin milk and sugar in gonorrhea.
• Katha used in Pan in Ballia.

Mercury

yVthjk Latjeera or Chirchita
Achyranthes aspera
Part Use- Root, leaves, whole plant.

Amaranthaceae
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Uses- The plant is highly esteemed by traditional healers and used in treatment of
asthma, bleeding, bronchitis, cold cough, colic, debility, dropsy, dog bite,
dysentery, ear complication, Headache, leucoderma, pneumonia, renal
complication, scorpion bite, snake bite and skin diseases.
• Extract from root of Achyranthes aspera have been reported to possess
spermicidal activity in human and rat sperm.
• Aqueous methanolic extract of the whole plant have been shown to possess
hypoglycemic activity.
• Alcoholic extract of the root of Achyranthes aspera was found to exhibit antiinflammatory activities.
• Methanolic extract of the leaves of Achyranthes aspera shows anti-depressant
effect.
Jupiter

ihiy Peepal
Ficus religosa
Moraceae
Part Use- Bark, leaves, root.
Uses- Ficus religosa is used in traditional medicine for about 50 types of disorders
including asthma, diabetes, diarrhea, epilepsy, gastric problem, infections and
sexual disorders.
• Leaves serve as tonic for the body. It is used for patients suffering from jundice.
• Leaves of peepal higly effective in treating heart disorders.

Venus

xwyj Gular
Ficus racemosa
Moraceae
Part Use- Fruit, Bark, Root.
Uses- It is believed to be a good remedy for visceral obstruction and extract of the fruit
is used in leprosy, diarrhea, circulatory and respiratory disorder.
• Fruit used as astringent, stomach diseases of kidney and spleen.
• Roots are used in dysentery pectoral complaints diabetes in mumps.
• Bark is acrid cooling galactagogue and good to gynaecological disorders.
• Stem bark is used to treat menorrhagia, leucorrhoea, gonorhoea, urinary disease.
• Leaves are astringent to bowels and good in case of bronchitis.
• The latex (milk juice) is administrated in edema, haemorrhoids, vagina disorders.
• Root sap used for treating diabetes.

Saturn

'keh Shamee
Acacia ferrugenia
Mimosaceae
Part Use- Leaves, Stem, Bark.
Uses• Leaves are used for fodder.
• Wood is very heavy (1120-1168 kg/cubic M) sap wood is thick, yellowish white.
The wood mostly used in cart wheel, posts, beams and agricultural implements.
• The bark is steeped in Jaggery and thin distilled yielding intoxicating liquor.
• A bark with ginger is frequently used as an astringent for the heatlh.

Rahu

dq'k Kusha
Part Use- Leaves, Root.

Desmostachya bipinnata

Poaceae

THE SCIENTIFIC TEMPER ISSN 0976 8653
VOL IV 2015
Uses• In folk medicine, desmostachya bipinnata has been used variously in dysentery
and menorrhagia.
• Preparation of Mats.
• Straw used in preparation of hut (>ksaiM+h).
Ketu

nwokZ Durva grass
Cynodon dactylon
Part Use- Rhizome
UsesRhizome Extract - Anti Inflammatory
Aqueous
- Anti Diabetic
• Its is used as fodder for cattle.

Poaceae
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ABSTRACT- Present trends that an unhealthy use of effluents for irrigation of agriculture land, and it
is affected the quality of agriculture produce by accumulation of trace elements. Pollution are depleting
the quality of agriculture produce day by day. Trace elements (Fe, Zn, Cu, Pb, Ni, Cr and Cd) have
been evaluated in soil and plant species of polluted area. Accumulation of trace elements has been
taken for only 6 edible species of plants by transfer factor. Our result are show, transfer factor are
element wise for different species in decreasing order
Fe-Spinach> Cabbage > Black Mustered > Potato >
Cucumber > Wheat; Zn-Potato>
Spinach>Cabbage>BlackMustered>Wheat>Cucumber;CuSpinach>Cabbage>Potato>BlackMusteredC
ucumber,Wheat;PbSpinach>Cabbage>BlackMustered>Potato>Cucumber,Wheat;NiSpinac>Potato>C
abbage,Cucumber>BlackMustered,Wheat;CrSpinach>Cabbage,Cucumber>Potato>BlackMustered>
Wheat;Spinach>Cabbage>Potato>BlackMustered>Cucumber>Wheat;. The highest Transfer factor
(TF) has been found in Spinach (Spinacia oleracea) and low in Wheat (Triticum aestivum) for more
elements in polluted area. Our study will give aware for local population in regard to accumulation of
trace element in edible part of plant species and give the species selection for this polluted area.
Key words: transfer factor, trace element, soil, plant, highest, spinach, wheat.

Introduction
Pollution is main cause for depletion of health
quality of living being. Toxicity of metals is
important problem of biota. Trace elements are
chemical elements that are needed in very minute
quantities for the proper growth, development and
physiology of the organism (Bowen et al., 1966).
Some of trace elements are essential for plant
while some trace elements are toxic even at very
minute concentrations. Kisku et al., (2000)
reported that the accumulation of PTE may vary
from plant to plant and soil to soil. Variation in
nutrient absorption among crop varieties was most
likely not caused by a single biological mechanism
(Chang et al., 1982). Several workers (Barman et
al., 2000; Singh et al., 2004a), have reported that

where wastewater treated or untreated, is being
used for the irrigation of edible plants is a matter
of concern due to presence of pollutants
particularly, toxic metals. Thus introducing these
pollutants into the plants growing therein through
roots, which are translocated to foliage and even to
edibles fruits parts (Zayed et al., 1998; Barman et
al., 2000; Fytianos et al., 2001). The heavy metal
ions like Fe, Cu, Zn, Mn, etc, are required for
structural and catalytic components of proteins and
enzymes as cofactors, essential for normal growth
and development of plants. However, super
optimal concentrations of these micronutrients and
other heavy metals in plants operate as stress
factors (Steffens, 1990; Van Assche and Clijsters,

THE SCIENTIFIC TEMPER ISSN 0976 8653
VOL IV 2015
1990; Singh and Sinha, 2004a, b; Singh et al.,
The main objective of this paper is to study the
uptake and distribution of the trace elements
within diverse types of edible plants along with
their relative concentration in the soil. The transfer

2004 b, c).
factor of the traces elements has been studied by
working out the ratio of the trace elements
concentration in the edible part of the plants to that
in soil.

Material and methods
All the chemicals which are used in the study were
of analytical grade (Merk, Germany). All the
glassware’s and samples bottles were soaked in
hot water and rinsed. With laboratory dish soap
(Lavolene) for at least 2h and then rinsed with
deionized water.
Agriculture produce and soil samples were
collected during summer season (2010 and 2011)
from wastewater irrigated area Jajmau (more
tanneries are located, which is one of the major
centers for the processing of raw hides). This
location situated beside the irrigation channel
(industries and sewage wastewater). The
wastewater is being used more than two decades
for the irrigation of crops and vegetable. 6 edible
plants of different species and soil (0-30 cm) were
collected at randomly from polluted site. Soil
samples were freed from extraneous matter
(stones, pebbles etc) and air-dried. After airdrying, the samples were grind and pass through 2

mm sieve to ensure uniform particle size and
mixed it. Plant samples were taken in mature
stage. For each sample, nine plants were collected
and washed with Tap water and then dried at 70oC
for 24 h. The samples were grind and mixed
thoroughly for metal analysis. All analyses were
done in triplicate. The soil and plant samples
weighing 1 g each were digested in a mixture of
concentrated nitric and perchloric acid (Buchaure,
1973) overnight. Samples were digested on the hot
plate until a clear solution was obtained. The
solution was filtered, reconstituted to the desired
volume and analyzed by AAS (Electronic
Corporation of India, AAS 4141, and Sl. No-040).
Transfer factor (TF) was calculated to the extent of
risk and associated hazard due to waste water
irrigation
and
consequent
heavy
metal
accumulation in edible portion of test vegetables
following (Cui.et. al., 2004).
TF =

Result and discussion
To study the uptake and distribution of the
trace elements within diverse types of plants along
with their relative concentration in the soil. Our
study is giving to aware for local population in
regard species suitability for this polluted area.
The highest Transfer factor (TF) has been found
for Spinach (Spinacia oleracea) and low in Wheat
(Triticum aestivum) for more elements in polluted
area. Transfer factor are element wise for different
Species Spinach > Cabbage > Black Mustered >
Potato > Cucumber> wheat; Zn Potato > Spinach

> cabbage > Black Mustered > Wheat
>Cucumber; Cu Spinach > Cabbage >Potato >
wheat; Pb Spinach > Cucumber > Black Mustered
> Potato > Cucumber >Wheat; Ni Spinach >Potato
> Cabbage> Cucumber > Black Mustered, Wheat;
Cr Spinach > Cabbage > Cucumber > Potato >
Black Mustered > wheat; Cd Spinach > Cabbage>
Potato > Black Mustered > Cucumber >Wheat.
Values of transfer factors in this study also
confirmed the accumulation of chromium, lead,
nickel and zinc in plants of this area to toxic
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levels. Not only did different metals show
differences in their transfer factor by a particular
plant but different plants also showed differences
in transfer factor of a particular element. In the
Jajmau plants, transfer factor of chromium was
found high in Spinach (0.12) and low in Wheat
(0.03). Transfer factor of lead of Jajmau plants
was found high in Spinach (0.38) and low in
Wheat and Cucumber (0.07). Transfer factor of
cadmium was found high in Spinach (0.40) and
low in Wheat (0.07). Transfer factor of copper was
found high in Spinach (0.39) and low in Wheat
(0.16). Transfer factor of nickel was found high in
Spinach (0.28) and low in Wheat and Black
Mustered (0.01). Transfer factor of zinc was found
high in Potato (0.61) and low in Cucumber (0.48).
Transfer factor of iron was found high in Spinach
(0.94) and low in Wheat (0.37). Genotype
differences in uptake and translocation of plant
nutrients and toxic metals have been reported by
several workers (Epstein and Jefferies, 1964 and
Cataldo and Wildung, 1978).
Transfer factors of the trace elements in plants
growing in the Jajmau area pose a health hazard to
human beings. Presently, there is lack of
information about the toxic limits of the toxic
elements in human beings related to limits in
plants but toxic intake of metals is known to
induce chronic disorders in human beings. It is,
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FIG 1- Transfer factor of Iron in different plants

FIG 5- Transfer factor of Nickel in different plants

FIG 2- Transfer factor of Zinc in different plants

-

FIG 3- Transfer factor of Copper in different
plants

FIG 4 - Transfer factor of Lead in different plants

FIG 6 - Transfer factor of Chromium in different
plants

FIG 7 - Transfer factor of Cadmium in different
plants
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Table 1: Transfer factor (T.F) of Metals in different plants of the Jajmau area. (E.P. Edible Part).

S Plants
.
N
.
1 Spinach

Soil

E.P.

T.F

Soil

E.P.

T.F

Soil

E.P.

T.F

Soil

E.P

T.F

Soil

E.P

T.F

Soil

E.P

T.F

Soil

E.P

T.F

725.7

684

0.94

229.1

128.9

0.56

38.1

14.85

0.39

27.32

10.43

0.38

18.35

5.0
6

0.28

207.
3

24.72

0.12

1.66

0.66

0.40

2 Cabbage

725.7

534.5

0.74

229.1

124.6

0.54

38.1

11.23

0.29

27.32

5.32

0.19

18.35

1.0
6

0.06

207.
3

13.45

0.06

1.66

0.44

0.27

3 Wheat

725.7

271.05

0.37

229.1

115.1

0.50

38.1

5.98

0.16

27.32

1.96

0.07

18.35

0.1
2

0.01

207.
3

6.34

0.03

1.66

0.11

0.07

4

725.7

424.35

0.58

229.1

121.3

0.53

38.1

8.49

0.22

27.32

3.44

0.13

18.35

0.2
4

0.01

207.
3

9.28

0.04

1.66

0.19

0.11

5 Cucumber

725.7

310.4

0.43

229.1

110.0
6

0.48

38.1

6.23

0.16

27.32

1.82

0.07

18.35

1.0
2

0.06

207.
3

12.21

0.06

1.66

0.16

0.10

6 Potato

725.5

412.63

0.57

229.1

140.1

0.61

38.1

9.3

0.24

27.32

2.84

0.10

18.35

2.1

0.11

207.
3

10.81

0.05

1.66

0.35

0.21

Black
Mustered

Fe

Zn

Cu

Pb

Ni

Cr

Cd
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Study on root rot disease of mulberry (Morus alba l.) In the Gangetic
plains of West Bengal and its prophylactic measure

S. K. Dutta, M.V.Santhakumar, M.K.Ghosh and B.B.Bindroo
Central Sericultural Research and Training Institute,
Berhampore -752101, West Bengal. India

E.mail: dutta_sandipkumar@yahoo.in

ABSTRACT:Sericulture is one of the primary occupations for livelihood of agrarian population of Eastern and North
Eastern India since medieval period. The tradition of silkworm rearing has become a part of culture of rural masses of
Bengal, Assam, Manipur, Bihar, Jharkhand and Orissa. Mulberry (Morus alba, L.) belongs to family Moraceae is the sole
food plant of silkworm (Bombyx mori L.). Murshidabad, Malda and Birbhum districts of West Bengal are called as the
Gangetic plains of West Bengal. Moreover these three are called the traditional areas of sericulture of West Bengal.Bottom
pruning of mulberry plants is a traditional practice for sericulture in West Bengal, hence root of mulberry should be protected as
a plant protection method for sustainability of leaf yield. Root rot disease is one of the major problems ( related to root) of
mulberry cultivation in this region. As shoot feeding in silkworm rearing of West Bengal is in vogue, so ground level pruning
is done after each rearing season and as such pathogen remains in the soil as to complete the life cycle . Survey in the
mulberry fields of Malda , Murshidabad and Birbhum district of West Bengal shows, 29.09% rot infection in Malda
(Bangalgram area), 18.75% rot infection in Mushidabad (Banjetia area) and 6.25% in Birbhum (Kalyanpur area). Isolated
pure culture (in PDA media) of the fungus was identified as Laciodiplodia theobromae ( = Botryodiplodia theobromae), from
IARI, New Delhi.
Key words: Root rot (Laciodiplodia theobromae) , Bottom pruning, Mulberry,

INTRODUCTION
Mulberry (Morus alba, L.) is the sole food plant
of silkworm (Bombyx mori L.) . Being perennial in
nature it is often affected by large number of
diseases caused by bacteria, virus, fungus, and
nematode. Mulberry can be grown under various
climatic conditions from temperate to tropical
regions. Timely cultural operation like, pruning,
application of FYM and chemical fertilizers,
arrangement for field sanitation and timely
application of pesticides/ fungicides not only

increase productivity and quality of leaf but also
increase cocoon yield. Moreover, selection of
proper broad spectrum, cost effective and
ecofriendly fungicides is the best option for
sustainability of the industry.In the Gangetic plains
of West Bengal two varieties of mulberry viz. S1
and S1635 are very common. Root rot is also a
major problem in mulberry cultivation of this
region. In India the damage caused by root rot
disease of mulberry is more or less significant.
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Total loss of leaf yields due to rot disease is 14%
as reported from South India ( Gobindaiah et al
2005).In the root rot disease root portion gradually
decays, followed by defoliation and the death of

plants, moreover the plants are easily up rooted
from the soil.

METERIALS AND METHODS
The study was conducted at Malda, Murshidabad
and Birbhum districts of West Bengal. In the
present study root rot disease is calculated in the
form of disease incidence (%). During collection
of disease data plants are randomly selected from
the plot size, 20 meter / 20 meter. Such five plots,
in a certain area of land is considered . Out of
five, four from four corners and one from the
centre is considered for disease scoring data. The
incidence of root rot is determined on the basis of
the population of mulberry garden of different
ages;
Age of the plants are considered in thee
groups:
I = < 10 years old plantation
II = 10 – 20 Years old plantation

III = > 20 years old plantation
Disease incidence is calculated using the following
formula (Gobindaiah et al 2005)
Infection percentage or percent incidence (D. I.)
Number of plants infected
Disease incidence (%) D.I. = ------------------------------------- x 100
Number of the plants observed

RESULT AND DISCUSSION
Present observation shows that the severity of root
rot (FIG. I) of mulberry in the three districts of

West Bengal viz, Malda, Murshidabad and
Birbhum (FIG – II).

FIG-I
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FIG-II
% of rot incidence in the Gangetic plains of West Bengal
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In Malda severity of root rot infection is maximum
(29.09%) followed by Murshidabad ( (18.75%)
where age of the plants are in between 10 – 20
years , but in Birbhum infection is less ( 6.25%) in
the mulberry garden of <10 years old plantation.
Earlier different workers had worked on the
infection of root rot of different plants. Fidanza et
al(2009) had studied in vitro control of root rot
disease. Philip et al ( 1995) had reported the
incidence and control of root rot disease of
mulberry in South India. In FAO (1967) crop due
to pests and diseases are reported. Different
species of Fusarium, causing root rot disease in

Birbhum

different plants was reported by Bilgrami et el
(1979), Fusarium oxysporum causes root rot
disease of coffee was reported by Govindarajan
(1992) and Haware (1973) reported from ginger.
Dutta et al( 2012) reported the presence of
Laciodiplodia theobromae in the soil of the
Ganjetic plains of West Bengal. As prophylactic
measure, application of NURSERY GUARD
(Trichoderma pseudoconingii) as available in the
market should be mixed with FYM in the ratio
1:60. To apply the mixture @ 50 gms/pit in the
nursery plantation of mulberry of the Gangetic
plains of West Bengal is proposed.
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ABSTACT: Orissa has vast potentiality for the development of commercial
sericulture because of its congenial ecological situation. Eastern ghat highland
zone is located between 180 – 101 – and 200 – 101 North latitude and is about 800
meters above the MSL and receives 1500 to 1800 mm rain fall per annum. The
soils of the zone are very poor in fertility and the cocoon production never
attained potential levels. The farmers are poor in resources and the usage of
organic and inorganic fertilizers is very low. Hence in order to enhance the cocoon
production Central Silk Board implemented Technology Assessment and
Refinement Programme.
The package includes application of Nitrofert (4 k.g. per acre in three equal split
doses) 50% of the recommended N.P.K. fertilizers and 4 M.T. of Vermicompost in
one acre in three equal splits. The results of the Integrated Nutritive
Management was compared with the conventional practice of FYM +
recommended doses of N.P.K.
The results indicated that leaf yield was 10163.644 k.g./ha/crop against 8953.178
in conventional practice and thus 13.353% of leaf yield gain was recorded. The
performance of three Silkwom crops showed an average cocoon yield of 31.250
k.g./100 dfls in cooperation to 27.863 k.g./100 dfls in control. Thus there was gain
of 11.91% of cocoon yield in INM. The increased yield gave 14.06% of economic
gain to the tribal farmers of eastern ghat zone. Thus the INM which includes
Vermi compost, Bio-fertilizer and reduced improved chemical fertilizers has
improved the quality cocoon production.
Keywords : Integrated nutritive management leaf yield cocoon yield.
Abbreviation : INM : Integrated nutritive management
FYM : Farm yard manure
NPK : Nitrogen, Phosphorus, Potassium

Introduction :
Orissa has vast potentiality for the development of
commercial Sericulture because of its congenial
ecological situation. Koraput and Rayagada
Districts falls under eastern Ghat highland region
with 1500-1800 mm rainfall per annum. The zone
is located between 180-101 and 200-101 North
latitude and is about 800 meters above the MSL.

The soils of the region are very poor in fertility
due to devoid of organic matter and thus leaf and
cocoon yield levels are always below the optimum
levels and attained potential levels. In general the
farmers apply very little FYM and inorganic
fertilizers. Hence in order to enhance the cocoon
production and productivity of triabls Central Silk
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Board Implemented Technology Assessment and
Refinement Programme with existing and new
plantations under rainfed conditions for adoption
of integrated nutritive management. Orissa State
established five Vermicompost units at farmer
level under Catalytic Development Programme.
Earlier studies indicated that conversion of
valuable sericulture farm waste to useful
vermicompost brings down the consumption of
scarce FYM (Rachappaji, 1996). In order to reduce
the cost of organic manure and compensate it,
utilization of sericulture waster for the production
of vermicompost has become the only alternative

for small and marginal sericultural farmers (Das,
1997), Srinivasababu, 1998). Das et al. (1999)
advocated the application of 50% reduced dose of
NPK @ 150:60:60 kg/.ha/yr along with 10
mt/ha/yr. Vermicompost contributed similar, leaf
yield and economic characters of cocoon against
full dose of FYM (20mt/ha/hr) and NPK
(300:120:120 kg/ha/yr.). Therefore, a comparative
study was conducted on the effect of integrated
nutritive
management
and
conventional
fertilization on mulberry leaf yield and cocoon
yield under rained conditions of Orissa.

Materials and methods :
The Trials were conducted at seven farmers fields
of Koraput district. The Sericulture waste from
mulberry garden as well as rearing house was
collected and stored in prepared pits maintaining
40-45% moisture content. Partially decomposed
material was transferred to Vermicompost pit and
different species of earthworms naely Eudrilus
Eugenia, Eisenia foetida and perionyx excavates
were released in to pits. After 80 days vermin
compost was collected.
Under INM Bio fertilizer (nitrofert @ 4 kg/ha/yr
in 3 equal splits) phosphorfert (16 kg. once in four
years) reduced dose of chemical fertilizer N.P.K.
(30:40:20) kg/acre/yr) 15 days after application of
Bio fertilizer and vermi compost @ 4mt /acre/yr
was applied. Under the conventional method 8 mt
of FYM/acre/yr and recommended doses of

chemical fertilizer N.P.K. (120:48:48 kg/acre/yr.)
was used.
The package for silkworm rearing includes
disinfection of rearing house & appliances with 5%
bleaching powder solution, Chakie rearing, Late
age rearing, use of bed disinfectant Labex @ 3kg
/100 dfls was adopted for both INM and
conventional feeds during rearing trials.
After 70 days, data on leaf yield were taken
randomly, by following crop cutting methods, at
five place each consisting of 10 sq.m and yield data
values were converted to one hectare. A total of 3
crops data on leaf yield were recorded. The
bioassay studies were also conducted for three
season with silkworm races NxYB and CSR2 x
CSR4 and the data were analyzed statistically.

Results and discussion :
In all the crops, significant improvement in leaf
yield was observed in integrated nutrition applied
plots compared to control plots (Table.1). This
clearly indicates the nutrient efficiency of
integration of nutrients applied gardens as
compared to conventional. Nutritive management
produced by earthworms has beneficial micro
organisms which help in enhancing plant growth
and yield significantly (Rachappaji, 1996; Das et al;
1997).
The improvement in cocoon yield was
ranged from 7.11 to 14.30% at the farmers level.

(Table-2). This clearly reveals that INM applied
plots have more nutrient value than that of
conventional recommended nutrition applied plots,
which in trun influence the silkworm cocoon
quality.
Three commercial silkworm crops were
conducted during August-September, OctoberNovember and February-March Seasons. In the
August-September Season 380 dfls of N x YB
hybrid was reared and recorded 41.17 kg/100 dfls
against the control being 36.21 kkg/100 dfls/thus
showing a gain of 13.66%. During October-
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November season 330 dfls of CSR2 x CSR4 were
reared and obtained an yield of 30.60 kg/100 dfls
against 27.60 kg/100 dfls under control showing
10.8% of yield increase. In the February-March
season 250 dfls of CSR2 x CSR4 were reared and
registered an increase of 11.91%. Thus the
improvement in overall cocoon yield was about
12% (Table-3) which enabled the farmers in raising
the income by 14.06%. As regards the quality of
cocoons a maximum of 19.5% of silk ratio was
attained against the 15% S.R. under control lots.
This clearly reveals that vermin compost, bio
fertilizer and reduced doses of chemical fertilizer
applied plots have more nutrient valves than that of
FYM and chemical fertilizer applied plots which in
turn influence the silkworm cocoon yield and
associated quality parameters.
Available reports revealed that
application of vermin compost in combination with
25% reduced dose of chemical fertilizer enhanced
production in wheat, guinea grass and ridge gourd
over the application of FYM in combination with

NPK (Ranwa and Singh 1999, George and Pillai,
2000 nd Srinivas etal; 2000). Setuva et al, (2002)
established that vermin compost performed the best
among other Seri composts even under rain fed
conditions and was also found to be ideal
alternative of FYM.
The present investigation of INM
which includes. Vermi compost, bio fertilizer and
reduced chemical fertilizer improved the soil
structure, stability, fertility, aeration, enhanced yield
and improved cocoon quality. Therefore application
of vermin compost in mulberry sericulture under
rain fed conditions is more useful and economical
for small and marginal farmers of Orissa. Further
considering the poor economic status of farmers in
this region 4MT vermin compost and 4 kg of bio
fertilizer optimum leaf Productivity can be attained
in S-1635. As nutrients from vermin compost are
released slowly the sustainability in yield may be
realized fully after 2-3 years of regular use of
vermin compost by utilizing the sericulture waste is
more effective and beneficial for silk industry for
alleviation of rural poverty of eastern ghat tribals of
Orissa.
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Table -1
EFFECT OF INM ON S-1635 MULBERY LEAF YIELD IN
THREE CROPS (Kg/ha/Crop) IN KORAPUT DISTIRCT OF ORISSA
S.
No

Name of the
farmer

CROP-I
INM

Con.

CROP-II
INM

Con.

CROP-II
INM

Con.

Average
INM

Con.

%
of
Increase

1.

Daya
Bodonayak
Samara
Bodonayak
Lokhan

4150.467

3600.261

3923.208

3564.978

2069.253

1853.955

3380.976

3006.398

12.46

4425.570

3829.481

4222.233

3672.027

2440.044

2003.175

3675.949

3168.227

16.66

4222.233

3660.060

3612.122

3265.353

2212.785

2033.70

3349.046

2986.371

12.14

Suresh
Aivir
Sonu Alvir

4186.350

3636.144

3923.208

3480.651

-

-

4154.779

3558.397

13.95

4329.882

3755.754

4150.468

3624.183

-

-

4240.175

3689.968

14.91

Ramchander
Alvir
Godno Sahu

3418.454

2954.367

3935.160

3552.417

-

-

3676.807

3253.392

13.01

3636.144

3157.704

3325.158

2954.317

-

-

3480.651

3056.010

13.89

Total

28369.20

2459.772

27091.559

24113.926

6722.082

5890.83

-

-

-

Average

4052.743

3513.396

3870.222

3444.846

2240.694

1963.61

-

-

-

2.
3.
4.
5.
6.
7.
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Table -2
COCOON YIELD FOR THREE SEASONS (RAINY, WINTER AND SUMMER)
WITH S-1635 MULBERRY LEAF UNDER INM AND CONTROL CONDITION (kg/100 dfls)
S.
No

Name of the
farmer

Rainy
Race : N x YB
INM
Con.

Winter
Race : CSR2 x CSR4
INM
Con.

Winter
Race : CSR2 x CSR4
INM
Con.

Improvement
Yield (kg)
INM

1.

Daya
Bodonayak
Samara
Bodonayak
Lokhan

40.80

37.20

28.00

26.00

20.00

19.33

2.09

7.60

40.80

40.40

36.00

32.00

26.00

21.33

3.03

9.70

33.20

29.60

28.00

23.20

20.00

18.66

3.25

13.64

4.

Suresh
Aivir

43.30

38.80

27.50

27.30

-

-

2.35

7.11

5.

Sonu Alvir

39.60

34.40

28.30

25.00

-

-

4.25

14.30

6.

Ramchander
Alvir
Godno Sahu

42.50

37.60

31.60

30.00

-

-

3.25

9.61

42.00

35.60

31.50

30.00

-

-

3.95

12.04

Average

41.17

36.22

30.60

27.60

22.00

19.77

-

-

2.
3.

7.

in

%
of
Increase
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Table -3
EFFECT OF INM ON COMMERCIAL COCOON YIELD AND ECONOMIC GAINS IN KORAPUT DISTRICT OF ORISSA
season

Leaf Yield
Kg/ha/Crop
INM

Con.

Coccon yield/
100 dfls
INM
Con.

Gainin leaf
over control
(%)

Gain
in
cocoon
over
control (%)

Con.

INM

Aug.-Sept 05

4052.742

3514.825

190

190

41.17

36.22

15.30

13.60

Oct.-Nov 05

3870.222

3444.853

155

175

30.60

27.60

12.35

10.87

Feb.-Mar 06

2240.694

1993.500

125

125

22.00

19.77

12.40

11.27

Total

10163.644

8953.178

470

490

-

-

-

-

Average

-

-

-

-

31.256

27.863

13.353

11.91

Rs. 1939

1700

-

14.06

Economic
gain/100dfl

No. Of dfls reared
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Post Harvest Disease of Guava; A Report

Vandhaita Upadhyay, Rajnish Vashistha and R.B. Sharma
Department Of Botany
Sarswati P.G. College,
Hathras
The injured Guava,(Psidiun guajava. L) gets
infected by fungal forms during transit storage the
fruit Guava is commercial product utilized for
edible. A survey in market and storage was made
of fruits and transportation at Agra, Aligarh,
Mathura (U.P) The extend of at rotting ranged
from 10-18% a time, the whole consignment is
rendered unfit for human consumption. The
diseased fruits were collected separately in
plaything bags brought to laboratory for carrying
out present investigations.
The effected tissues were soft, Broun and watery .
Under Atmospheric Conditions Bluish green mass
of space appeared on the surface rotten tissues.
To isolate the pathogen diseased fruits were
surface sterilized with 0.1% Hgcl2 and cut in to
small bits which plated on P.D.A and Capek’s agar
media and incubated at 280 C + 20 C .The fungi
were isolate and the pathogen city was tested with
replicates by artificial inoculation method of
Tendon and Mishra (1969). Inoculated fruits were
incubated at 280C + 20C. Corresponding controls
were maintain .
Effect of different humidity on the percentage of
rotting was also determined. Different humidity
were set up in desiccators following Prasad and
Bilgrami (1973). At Different Humilities, the
percentage rot was determined Following the
Formula of Prasad. and Bilgrami (1973).

Where
infection

W1 = Weight of the fruit before

W2 = Weight of the fruit after
removal of the infected tissue.
The fungi produced soft rot on fruits within 4-5
dats and re-isolation from the yielded the same
organism.

Trichoderma viride rot :The Pathogen caused soft rot of Guava only
through injury which develop in the form of small
circular green whithish green patches of 3rd day of
incubation, increased in parameter with the
increase in incubation period, ultimately forming
irregular with dark green cavity below the infected
light brown-red rind. Internally the tissues were
found to be macerated. The looked peach colour
and emitted bad smell. The pathogen decayed
about 20-22% fruit tissue withen 8 days of
incubation.

Fusarium oxysporum rot :The fungus also developed soft rot. The infected
tissues turned dark brown and water soaked with
pungent smell exuted from the rotten tissue about
28-30% rot was recorded on 8th day of incubation.

Aspergillus niger rot :Percentage of Rot =

X100

Induced soft rot, blackrot that spread rapidly to
spoil nearly half of the incubated fruit within 8
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days and developed the irregular shallow
depressions accompanied with secretion of black –
yellow substance with foul odour. 30-35% rot was
found after 8 days of incubation.

Rhizopus stonifer rot :It incited soft rot on injured fruit of Guava but
noton uninjured ones. The infection appeared
externally in the form of black irregular patches.
The tissue maceration, secretion of watery
substance and emittance of foul odour were the
characteristicrot symptoms associated with the
disease. The pathogen spoiled about 25% fruit
tisses within 8days.
Latest work on fruit and vegetable rot given here.
Pre-harvest vegetable and fruits (Singh and Surbali
2001), occurrence of vegetable rots in market
(Sharma and Som kumar 2007), Sharma and Rovin
(2008), Verma (2009) soft rot of khira (Sharma
and Khan (2011), New market disease of Ramphal
(Sharma et al (2012).
The authors are greateful to Dr. A.N.Roy, Head
Department of Botany, Agra College, Agra and
U.G.C. for financial assistance.
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Post – Harvest Disease of Pear: A Report
Prem Pal and R.B. Sharma
Plant Disease Lab.
Department of Botany
Saraswati P.G. College, Hathras – U.P.
Pear, common commercial fruit India, which
is used in stone cells fruits. A survey in market and
storage was made of fruits and transportation at
Agra, Aligarha, Mathura, Hathras (U.P.) and
Bharatpur (Raj.) markets. The extent of rotting
ranged from 15-20% a time, whole consignment is
rendered unfit for human consumption.
The effected tissues were soft, Brown and
watery. Under humid Conditions Bluish green
mass of spores appeared on the surface of rotten
tissues.
To isolate the pathogen diseased fruits were
surface sterilized with 0.1%Hgcl2 and cut into
small bits which plated on P.D.A. and Czapek s
ager media and incubated at 280C + 20C.The Fungi
was isolated as pencicillium italicum whener and
the pathogen city was tested with replicates by
artificial inoculation method of Tandom and
Mishra (1969). Inulated Fruits were incubated at
280C + 20C. The fungi produced soft rot on fruits
within 4-5 days and reisolation from the Yield the
Same Organism.
Latest work on fruit rot given here. Preharvest vegetable and fruits (singh and surbali

2001), occurrence of vegetable rots in market
(Sharma and Som kumar 2007).
The authors are grateful to Dr. A.N. Roy, Exhead Department of Botany Agra College, Agra
and to U.G.C. for financial assistance.
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Abstract:
Among the various wild silk producing insects the genus antheraea mylitta Drury
(Saturniidae : Lepidoptera) is most important tasar silk producing insect. Around
64 ecoraces mainly raily, modal and sarihan are commercially exploited and
remaining 57 ecoraces the stocks no longer exploited because it is too scare to
worth hunting. Regeneration projects of raily and Model Ecoraces yielded good
results but as and when conservation measures were withdrawn there is drasic
fall in the cocoon production. It may be attributed that non-adoption of
sustainable harvesting techniques by the stakeholders, there is natural imbalance
in the multiplication process. Hence their is a urgent need of community
participation in the conservation of native tasar ecoraces. The principles of equity,
participation, community building, co-operation and collaboration and
integration enable people to manage, plan, regulate and enforce the use of the seri
resources in their specific areas.

Introduction
A wide range of living organisms inhabiting the
biosphere constitute the rich and diverse bioresources at man’s disposal and among the various
wild silk producing insects the genus antherea
mylitta drury (saturniidae : Lepidoptera) is most
important tasar silk producing insect. Around 64
ecoraces are available in tropical deciduous forest
of Orissa, Chhattisgarh touching the states of West
Bengal, Uttar Pradesh and extending up to
Vidarbha region of Maharasthtra and Telengana
region of Andhra Prades. As these bio resources

are forest based and remained an integral part of
tribal economy through collection of nature grown
cocoons along with other minor forest products.
Out of the 64 ecoraces only three ecoraces raily,
model and sarihan are commercially exploited and
the remaining 57ecoraces the stocks are no longer
exploited because it is too scarce to worth hunting.
Government of India implementing ecorace
development projects in Chhattisgarh and Orissa
and in this regard community participation is vital
for conservation of tasar bio-resources.

Hypothesis and discussion
CAUSES
FOR
DECLINE
FORESTR
PRODUCTIVITY :
1.
Development and Human Settlement :
As economic patterns are marred with
unequal distribution of wealth and

2.

inequity in villages and cites leads to
encroachment of forest land in most of
developing countries.
Expansion of Crop land :
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3.

4.

5.

6.

Forest edges are being pushed back to
create arable land, to feed its expanding
population.
Shifting Agriculture : It is one of the
primary cause of deforestation in tropical
lands accounting for about 5 percent of
loss of tropical forest.
Grajing and Ranching : Tropical forests
and woodlands are facing severe threat
due to grazing and ranching by domestic
animals that reduce regeneration of
forests. The Spread of irrigated and
cultivated land in india has forced
livestock owners in to forest lands.
Fuel and Charcoal : Exploration for fuel
wood and charcoal has exceeded the
replacement capacity of wood lands
around towns, cities and development of
roads ultimately leading to destruction of
forests.
Timber exploitation : In many countries
of the tropical world, timber is being
explored without its regeneration in an
unsustainable manner.

CAUSES OF DECLINE OF TASAR
RESOURCES :
Tasar resource consumption pattern has
increased due to market driven economy. This has
led to imbalance of availability to tasar resources.
The sustainable use of tasar resources is the way of
traditional tribal societies, This concept is lined
with traditional wisdom and an understanding of
the natural processes, limitations and needs to
conserve and recycle the natural ecoraces. Over
exploitation of ecoraces for trade resulted in failure
of regeneration and here require a careful planning
with community participation.
BREEDING PROGRAMMES FOR TASAR
ECORACES :
In order to curtail rapid pace at which
tasar wild life is being endangered or getting
extinct, several steps have been undertaken.
Various projects and programmes have also been
introduced that would bring back the declining
populations to normal state.
ECORACE DEVELOPMENT PROJECTS :

Different conservation systems were
evolved along with their economic viability by the
scientists of sericulture. These systems includes :
1. Release of seed cocoons
2.
Release of Moths
2. Release of Gravid Moths
4.
Release of eggs and
5. Release of 2nd instar worms.
All these systems enhanced the populations, but
once the measures were withdrawn there is a
drastic fall in the production and productivity due
to non-adoption of sustainable harvesting
techniques.
IMPORTANCE
OF
COMMUNITY
PARTICIPATION
IN
TASAR
ECORACES CONSERVATION :
Partnership and goodwill can help build cooperation among local groups and with various
levels of government in a community based
restoration project will contribute to the success
community economic development initiatives.
Local capacity of the community is built as
community organizations are formed to undertake
projects and citizens acquire skill and knowledge
ranging form project management to ecology.
Greater attention is being paid to alternative local
economic development approaches, such as
community forestry and bio resource conservation
that can provide increased local community
control over. The following model (fig.1) can
demonstrate the restoration of tasar silk resource
can be a initial step to wards community based
tasar resource management.
COMMUNITY
BASED
CONSERVATION MODEL :

TASAR

Equity :
Restoration of tasar resources helps the tribals to
ensure equal opportunities of long term benefit and
provision of employment opportunities. One of the
significant aspect of tasar in that its production is
available from August – December during the
period no other major crop is available.
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PARATICIPATION : All the interested and
welfare organizations i.e. Scientists, extension
workers and the tribal community ensure a
balance of values when decisions are made.
Community Building : The tribal community
should become self reliance in control of tasar
bio-resources and learn required competencies
of scientific knowledge and also utilize
traditional knowledge.
Cooperation And Collaboration : There is a
need for multiple interest relationships.
Institutes involves in monitoring sustainable
indices of natural tasar eco races where as
State Government provide the financial
support in the form of required conservation
inputs i.e. Seed cocoons, technical persons
and then miscellaneous expenditure. Tribals as
a community participate in the breeding
programmes/regeneration camps and the
results will be monitored by all the partners.

Tribals enjoy the right of collection of
cocoons leaving at least 10% of the seed for
self multiplication.
INTEGRATION :
Community based natural resource management
initiates emphasize the integration of economic,
social and biological values.
CONCLUSION :
Community based management enables the
people to manage, plan, regulate and enforce the
use of the tasar bio resources in their specific
places. This creates mechanisms for adapting
quickly to changing conditions. Locally
established standards and policies are more
flexible to these changes.
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Fig. 1
INSTITUTE-COMMUNITY LINK CONSERVATION MODEL

RESEARCH INSTITURE
1. Monitor sustainable indices
2. Impart training, skill & aptitudes

LINK

.

STATE GOVERNMENTS/NGOS
COMMUNITY

CONSERVATION

1. Provide inputs
2. Technical support
3. Financial support

TRIBAL COMMUNITY PARTICIPATION
1. Understand eco races depletion
2. Ecological recovery and conservation plans
3. Implement the conservation measures

INTEGRATION
1. Economic
2. Social
3. Ecological Values

THE SCIENTIFIC TEMPER ISSN 0976 8653
VOL IV, 2015

Occurrence and reproductive potential of S. masoodi (Ali et
al., 2005) from the soil of Western Uttar-Pradesh
A.K. Chaubey* and Tanu Vats, Nematology Laboratory, Department of Zoology,
CCS University, Meerut-250005, India
*e-mail: akc.nema@gmail.com
Abstract- Entomopathogenic nematodes are lethal insect parasitoids occurring in
soil. They exhibit differences in host range, infectivity and environmental
tolerance. Therefore the search for locally available strain is now getting attention
as they may be more efficacious against the insect pests. Of the total samples
collected, 2.3% samples were found positive for Steinernema sp. On the basis of
morpho-taxometric analyses, collected isolate from the agricultural fields of
Meerut, western U.P. (India) was identified as S. masoodi. Reproduction potential
of S. masoodi (Meerut isolate) was recorded as 13,040 IJ larva-1 at a dose of
100 IJ larva-1

Key words: Entomopathogenic nematodes, S. masoodi, Meerut Uttar-Pradesh.

1. Introduction
Entomopathogenic nematodes in the families
Steinernematidae and Heterorhabditidae are lethal
insect parasitoids occurring in soil. Experiments
have shown that they are quiet successful in
controlling the insect pests (Klein 1990;
Shapiro-Ilan, 2002). These nematodes are
characterized by their ability to carry specific
pathogenic
bacteria
Photorhabdus
with
Heterorhabditidae
and
Xenorhabdus
for
Steinernematidae which are released by the
infective juvenile into the insect haemocoel after
penetration in insect host. With increasing
restriction on the use of chemicals and the
mounting problem of insect resistance to chemical
pesticides, entomopathogenic nematodes are
gaining attention world wide as biological control
agents to control the insect pests.

essentially ubiquitous (Homoinick, 2002).
S. carpocapsae and S. feltiae are widely
distributed in temperate regions, H. bacteriophora
is common in regions with continental and
Mediterranean climates, H. indica is found
throughout much of the tropics and subtropics.
Other species like S. rarum, S. khushaidi, S. ritteri
and H. argentinensis appears to have much more
restricted distribution, but as more surveys are
conducted these species are found more widely.
Entompathogenic nematodes exhibit differences in
host range, infectivity and environmental
tolerance, therefore the search for locally available
strain is now getting attention as these locally
available isolates may be more efficacious against
the insects’ pests as compared to the stocks of
other places.

Entomopathogenic
nematodes
have
been
recovered from the soils from many parts of the
world (Hominick, 2002). Some nematode species
appears to have a global distribution and are

In India, work on EPNs was started by Rao and
Manjunath, 1966 by using the exotic strains for the
bio-control of the insect pests. The same trend
existed for about two decades. However, due to the
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poor adaptability of these strains under Indian
conditions, the search for indigenous strains to suit
the natural agro-climatic condition was felt

necessary. Keeping this in mind agricultural fields
of Meerut district were explored for the presence
of entomopathogenic nematodes.

2. Material and Methods
Soil samples (385) were collected randomly from
agricultural fields of Kharkhauda, Meerut district
for a period of two years i.e. during August 2007January 2009. Samples were collected in an area of
10m2 at depth of 0-20 cm using hand auger and
were collected in a well labeled polythene bags
and sealed to prevent the loss of moisture during
transit to the laboratory.
The baiting technique using the larvae of Galleria
mellonella was used for recovering the EPNs from
the soil sample (Bedding and Akhrust, 1975). Five
last instar larvae of G. mellonella were added to a
500ml plastic flask and about 500g of soil was
added. Plastic containers were covered with lid
and incubated at 28±2oC. Larval mortality was
observed for a period of 7 days. The dead larvae
were washed first in tap water and then twice in
double distilled water and were further transferred
to a white trap for extraction of entomopathogenic
nematodes. In laboratory all EPN cultures were
maintained by in vivo culture procedure using
method adopted by Kaya and Stock (1997).

Permanent mounting of the nematodes was
performed as per the method of Seinhorst (1959).
Morphometrical observations were made using the
Software over the Phase-Contrast microscope
(Nikon Eclipse 50i). The mean, standard deviation
and range of each measurement was calculated.
Camera Lucida sketches were made. Taxometric
analyses of selected characters of male and
females (both generations) and juveniles were
performed to confirm the species status of the EPN
isolate.
Attempts were also made to evaluate the
multiplication potential of the isolate. Freshly
harvested infective juvenile were counted under
binocular microscope and the dose was prepared
with infective juvenile and double distilled water
@ 100 IJ per ml. Single G. mellonella larva was
inoculated with 1ml of nematode-water suspension
in exposure petridish and regularly monitored for
48 hrs. EPN infected cadavers were transferred to
a modified white trap with 10ml of water. The
nematodes were counted after a period of 10 days
under Nikon binocular microscope.

3. Results and Discussion
In the present study, a total of 385 samples were
collected from different agricultural sites and 9
samples (2.3%) were found positive for
entomopathogenic
nematodes.
Of
which
Steinernema spp. was isolated from 66.6%
samples .
On the basis of morphological and morphometrical
study of different stages of entomopathogenic
nematode, the isolate from Kharkhauda was
identified as S. masoodi (Ali et al., 2005).
Morphometrics of the isolate are presented in
Table 1 (Fig 1 and 2). Taxometric Analyses (Table
2-4) was also performed and no significant

difference was observed. Attempts were also made
to evaluate the reproduction potential of the
isolate. Results revealed that S. masoodi (Meerut
isolate) recorded a production of 13, 040 ± 3152.5
IJ larva-1 at a dose of 100IJ larva-1.
The data on morphometric and taxometric study
revealed that the present specimen is close to
S. masoodi (Ali et al., 2005). The study also
revealed that there is a predominance of
Steinernema sp. (66.6%) over Heterorhabditis sp.
(33.3%) in soil samples. Rosa et al., (2000) have
showed 6-35% recovery of Steinernema spp. and
Heterorhabditis spp. from soil samples. However,

THE SCIENTIFIC TEMPER ISSN 0976 8653
VOL IV, 2015
the present results can be compared with the study
of Ehlers et al., (1991), Boag et al., (1992) and
Hazir et al., (2003) with less than 5% recovery. In
India, the findings can be compared with the
results of Pervez and Ali, (2007) (1.68% samples
were found positive for entomopathogenic
nematodes), In Meerut, Rishipal et al., (2008)
found 7.3% samples positive for EPN. Khan and
Haque (2010) reported the occurrence of both
genera in 16.45% in Western Uttar Pradesh; Banu
et al., (2005) in 9.2% samples, Sosamma et al.,
(2002) in 21.3% samples and Sosamma and
Rasmi, (2002) in 30% samples from Kerala,
Ambika and Shivakumar (2002) in 16.4% samples
in Tamil Nadu and Prasad et al. (2001) reported
11.5% occurrence of EPNs in South Andamans.
Steinernema masoodi was first described by Ali et
al., 2005 from sandy soil in pigeon pea fields in
Bithoor village, Kanpur district, Uttar-Pradesh,
India. In the present study, morphometric
characters of juvenile and adults of first and
second generation showed that the Steinernema
isolated from Kharkhauda (Meerut) is similar to S.
masoodi (Ali et al., 2005). No variation was
observed in the morphological characters however
few morphometric variations are observed as
Juvenile recorded more EP (35.5µm), Males of the
first generation recorded longer tail (24.5µm) and
longer spicule length (72.2µm), Females of first
generation recorded more total body length
(3482.1µm), more width (157.3µm) and longer tail
(49.1µm), Second generation male recorded longer
spicule length (60.6µm) and females of second
generation recorded more EP (64.0µm) and more
NR (124.4µm) as compared to the type species
which can however be considered as intra specific
variation between the species. The present study
extends the range of occurrence of the specie in
India.
Experiment conducted on reproductive potential of
S. masoodi (Meerut isolate) recorded a production
of 13, 040 ± 3152.5 IJs larva-1 at a dose of 100IJs
larva-1. However, Dutky et al. (1964) reported

16,00,00; Lindegren (1993) reported 19,00,00 and
Costa et al. (2007) reported 42734 IJs per G.
mellonella larva of S. carpocapsae. While in case
of H. riobravus Costa et al. (2007) obtained higher
IJs production (109474) per G. mellonella larva,
compared to our results. In our studies,
comparatively low production could be due to the
difference in host size, host suitability, nematode
species as reported on the variability of host
quality and the nematode dose applied. However,
the explanation for this could be linked to the
host’s natural evolutionary characteristics for each
species of nematode, the density-dependent effect,
and also the type of searching and infesting IJs
behavior on the filter paper substrate. Moreover, in
vivo production yields are dependent on nematode
dosage (Zervos et al., 1991; Boff et al., 2000).
Although a number of surveys are being conducted
in different parts of the country and new species
are being described, still scant information is
present on the diversity of EPNs from soil of
Western Uttar-Pradesh. The present study is the
first report of S. masoodi from Western UttarPradesh and adds to the knowledge of biodiversity
of EPNs in Western Uttar Pradesh. However, more
surveys are needed for the isolation of EPNs from
different region of Western Uttar-Pradesh. The
information generated from the present study may
open a prospect for using EPN species in
biological control programs against insects pests in
the area because indigenous strains are more
adapted to the local environment.
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Table 1. Morphometric and taxometric characters of first and second generation males and females
and 3rd stage infective juveniles of S. masoodi from Meerut.

H-V

Ist generation
male
(n=10)
1384.0+186.6
(976.9-1607.8)
130.0+ 27.9
(85.0-166.3)
95.7+ 9.1
(80.8-108.9)
133.8+ 8.2
(118.7-143.3)
98.4+ 7.4
(89.9-115.2)
24.5+ 2.8
(20.8-29.1)
36.0+ 4.7
(28.9-45.1)
72.2+ 7.8
(64.9-81.9)
49.9+ 2.8
(46.4-55.1)
-

R/c

-

D%

71.3+ 7.1
(57.1-82.2)
383.8+ 48.8
(329-477)
2.0+ 0.3
(1.7-2.8)
0.71+ 0.06
(0.6- 0.8)

L
W
EP
ES
NR
TL
ABW
SL
GL

E%
SW
GS

Ist generation
female
(n=6)
3482.1+ 914.4
(2494.6-4299.6)
157.3+ 41.1
(117.3-199.3)
71.1+ 11.6
(62.8-79.3)
145.4+ 8.2
(138.9-154.6)
119.7+ 6.0
(114.7-126.4)
49.1+ 1.2
(47.7-50.2)
1762.5+ 496.9
(1302.5-2289.6)
48.5+ 11.5
(40.6-55.0)
146.7+ 27.3
(127.4-166.1)
-

50.1+ 3.4
(46.4-53.2)
Measurements are in µm in form Mean±sd.
V%

IInd generation
male
(n=8)
779.9+ 90.4
(660.2-951.2)
71.3+ 6.0
(64.2-82.6)
60.5+ 2.4
(58.2-64.4)
133.5+ 5.1
(125.8-142.8)
109.1+ 5.6
(102.9-117.9)
16.6+ 1.6
(14.2-19.2)
31.5+ 3.7
(26.0-35.6)
60.6+ 7.7
(47.4-72.4)
40.5+ 7.3
(27.8-48.8)
45.4+ 2.6
(40.7-48.4)
369.9+ 36.0
(316.7-420.7)
1.9+ 0.3
(1.6-2.5)
0.67+ 0.07
(0.5-0.7)
-

IInd generation
female
(n=8)
1326.9+ 302.3
(837.1-1899.2)
83.1+ 3.1
(78.4-89.2)
64.0+ 2.1
(62.3-67.3)
149.6+ 11.9
(124.9-165.4)
124.4+ 8.9
(108.8-135.4)
36.4+ 2.1
(32.8-39.9)
-

434+ 23.1
(396.4-485.0)
24.2+ 3.6
(18.3-28.2)
35.5+ 2.2
(31.9-39.8)
90.4+ 3.8
(83.1-94.8)
68.4+ 4.5
(60.3-76.6)
41.7+ 2.4
(39.0-47.5)
-

-

-

-

-

771.4
(660.5-889.4)
-

-

Juvenile
(n=15)

43.9+ 3.9
(39.3-49.9)
179.8+ 7.9
(168.2-182.1)
-

10.4+ 0.6
(9.4-11.7)
35.9+ 9.9
(33.8-42.6)
85.4+ 4.3
(76.2-93.2)
-

-

-

55.8+ 7.9
(46.8-60.1)

-
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Table 2.Taxometric Analysis between Juveniles of S. masoodi (Ali et al., 2005) and Meerut isolate
Characters

C Dis
M.C.D
C.D
0.13
0.013
1.2
EP
0.15
0.0008
0.34
ES
0.16
0.046
0.36
Tail
0.25
0.002
0.95
Length
0.23
0.063
0.29
Ratio c
0.17
0.037
0.24
D%
0.25
0.0006
0.41
E%
C Dis -Coefficient of Dissimilarity; CMD - Coefficient of Mean Deviation; CD - Coefficient of Dispersion
Table 3. Taxometric Analysis between Ist and IInd generation males of S. masoodi (Ali et.al., 2005)
and Meerut isolate
C Dis

M.C.D

C.D

Characters
Ist gen

IInd gen

Ist gen

IInd gen

Ist gen

IInd gen

0.25
0.22
1.5
0
0.6
1.0
EP
0.17
0.24
0.002
0.005
0.02
0.9
ES
0.34
0.30
0.43
0.015
0.5
.04
ABW
0.39
0.17
0.20
0.19
0.35
0.6
D%
0.37
0.25
0.05
0.15
0.75
0.5
E%
C Dis -Coefficient of Dissimilarity; CMD - Coefficient of Mean Deviation; CD - Coefficient of Dispersion

Table 4. Taxometric Analysis between Ist and IInd generation females of S. masoodi (Ali et.al., 2005)
and Meerut isolate.
C Dis

M.C.D

C.D

Characters
Ist gen

IInd gen

Ist gen

IInd gen

Ist gen

IInd gen

0.36
0.16
0.02
0.08
0.74
1.0
EP
0.18
0.27
0.05
0.02
0.91
0.05
ES
0.29
0.21
0.16
0/10
1.5
0.11
Tail
0.55
0.74
0.2
0.13
0.70
0.32
Length
C Dis -Coefficient of Dissimilarity; CMD - Coefficient of Mean Deviation; CD - Coefficient of Dispersion
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Fig 1: First generation male (a- anterior region, b- posterior region); First generation
female (c- anterior region, d- vulval region, e- posterior region).
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Fig 2: Second generation male (g- anterior region; h- posterior region); Second
generation female (i- anterior region; j-vulval region; k- posterior region); Juvenile (lanterior region; m-posterior region).
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