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ABSTRACT
Agro-waste like fennel straw blended with cow dung was
recycled to analyze biochemical changes during composting process
treated with earthworms Eisenia fetida and Perionyx sansibaricus.
Both the species of earthworms were separately inoculated in
composting substrate bedding for a period of 90 days. Fennel straw
mixed with dry cow dung in 1:1 ratio was prepared as bedding
substrate for earthworms in vermicomposting experiment. The changes
in physical and biochemical parameters of vermicompost samples
during decomposition progression were recorded at specific interval
of time. At different level of vermicomposting significant raise in
electrical conductivity, total N, available phosphorus and potassium,
along with drop in pH, organic C and C/N ratio was recorded from
experimental vermibeds. The result showed that vermicomposting of
fennel straw plus cow dung amended into nutrient rich material known
as organic fertilizer. In this vermicomposting experiment E. fetida
shows better functional activity than P. sansibaricus. The results
suggested that enriched compost obtained from decomposition of
wastes (agro and livestock waste) through vermicomposting with
efficient worms will be utilized to enhance physico-chemical and
biological properties of soil; leading to better plant growth and
production of crop.
Key words: Agro-waste, bedding, organic fertilizer, recycle, straw.
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INTRODUCTION
Agricultural waste and domestic animal
excreta can be naturally decomposed in an
environment by helping of earthworms. The use of
earthworms in composting process decreases the
time of stabilization of the waste and produces an
efficient bio-product called organic fertilizer. The
production of organic fertilizer from earthworms by
using organic waste as raw materials was called
vermicompost. Vermicompost is the most promising
bio-fertilizer which has been commonly used in crop
cultivation. It increases growth and productivity of
plants providing nutrient supply. It is also profitable
and eco-friendly. As a result of earthworm
degradation activity, the mineralization of nutrients
increases, soil health recovers, crop productivity
enhances and it also helps in pollution control.
Vermicomposting is the process of conversion of
organic wastes by certain species of earthworms to
valuable humus like material which is used as natural
soil conditioner (Dominguez & Edwards, 2004).
Using of cow dung in vermin-compost provides a
better environment for earthworm functioning than
any other livestock dung and it produces higher
quality of vermin-cast (Loh et al., 2005). Epigeic
species of earthworm are commonly used
earthworms for vermicomposting. Due to their
natural ability to feed organic wastes, high
reproduction rate and short life cycle epigeic species
are considered suitable for vermicomposting (Garg
et al., 2006).
Recycling of different waste in to an
organic fertilizer is one of most popular methods
for waste management (Ostos et al., 2009). Such
technique can also be used to engender additional
revenue. Barren land and land degraded through
mining could be engineered physically, chemically
and biologically and made fertile by earthworms.
Hence earthworms are termed as ecosystem
engineers (Munnoli et al., 2010). Zularisam et al.
(2010) observed various types of agricultural waste
consumed by earthworms, such as vegetable waste,
cattle dung, soybean meals, agricultural residue,
sewage sludge and other industrial refuse.
Physiochemical changes during composting and
vermicomposting of spinach was evaluated by
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Sharma et al. (2011). They observed various
chemical changes in raw organic compost leading
to change in percentage of nitrate, phosphate,
sodium, magnesium, and potassium. This process
produces organic manure rich in plant nutrient and
humus. Vermicompost offers an attractive alternate
to promote sustainable agriculture and secure
agricultural, industrial, domestic and hospital wastes
management (Pathma & Sakthive 2012). The
application of vermicompost might be used in
plantation fields in order to reduce chemical
fertilizer in environment (Chouhan & Singh 2013).
Producing vermicompost could be adjusted to find
suitable and optimal conditions for earthworm
cultivation to a high quality of fertilizer for
plantations.
Generally, vermicompost with high
mineral concentration was able to stimulate the
growth of number of soil microorganisms in
agricultural fields as well as providing nutrients for
plant cultivation (Yan et al., 2013; Nweke, 2013).
It contains a lot of macro and micro nutrients, such
as nitrogen, potassium, phosphorus, calcium and
magnesium. In addition, vermicompost is more
advantageous than conventional organic compost
in terms of being odorless, having adjustable pH
and low electrical conductivity (Khommami et al.,
2013). Mandel et al. (2014) carried out work on
municipal solid waste management and indicated
fertilizing potential of compost. Recycling of
organic waste like cow dung by vermicomposting
using Eisenia fetida was performed and
enhancement in compost competence with better
plant growth promoting activity was observed.
(Kapoor et al., 2015). Manaig (2016) studied
various vermicomposting process and states that
efficiency may be measured by the worm number
or biomass and quality of vermicast. Chaulagain et
al. (2017) also reported that the use of compost
improves the growth of plants. In the present
analysis, common culture was used to find out the
composting potential of epigeic earthworm species.
MATERIALS AND METHODS
In this experiment two epigenic earthworm
species i.e. Eisenia fetida (Savigny) and Perionyx
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sansibaricus (Parrier) were used. E. fetida were
procured from vermicompost unit of Kanhaiya
Goashala, Pal Balaji Road, Jodhpur, and other
species P. sansibaricus was collected from study
area (Sirohi district). For preparation of a bedding
material, fennel straw was mixed with cow dung.
These bedding materials served as food recipe for
earthworms. Different component of bedding
substrate like, fennel straw agricultural waste was
collected from farmers of Sirohi district area and
cow dung was gathered from livestock owners of
Jodhpur city. Bedding for vermibeds designated in
triplicate sets (each 3kg) in a ratio of 1:1 (fennel
straw waste plus cow dung) in plastic containers
(30 cm diameter × 25 cm height) and moistened to
stabilize within 48 hours. In the experimental sets
25 worms of each species were inoculated
separately. One set of control bedding material
(without earthworm) was run jointly. The culturing
plastic containers were perforated at 2-3 places to
allow surplus water. The moisture level of vermibeds
was maintained at 60-80% by spraying water
periodically on vermibeds. The temperature of
vermibeds was 27±30 C and was sustained by using
wet jute cloths.
The experiment was conducted for 90 days
to estimate the decomposition potential of
earthworm species. The different physico-chemical
parameters of compost (without earthworm) and
vermicompost produced during experiment were
analyzed. Temperature was noted daily using a
thermometer, and moisture content was measured
gravimetrically. The pH and electric conductivity
of samples were recorded by a digital pH meter and
conductivity meter respectively. Total organic
carbon (TOC) was measured by Walkey-Black
method (1934); the total nitrogen was calculated
by Kjeldahl method as described by Jackson (1973);
available phosphorus was estimated by extraction
with sodium bicarbonate (Olsen et al., 1954) as the
exchangeable potassium cation was determined after
extracting the soil using ammonium acetateextractable method (Simard, 1993). The C/N ratio
was calculated from the measured values of C and
N. A one way analysis of variance (ANOVA) was
computed using SPSS 20.0 programm to test the
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level of significance of difference between the
vermicomposts produced by the two earthworms
and compost samples with respect to nutrient
parameters.
RESULTS
Fennel straw plus cow dung bedding
material with and without earthworm exhibited
significant changes (P<0.001) in physiochemical
properties with respect to decomposition period. In
the control, bedding the values of pH, organic
carbon and C/N ratio decreased. While the electrical
conductivity, total nitrogen, phosphorus and
potassium increased significantly. In control bedding
total nitrogen increased by 1.19 fold. In contrast,
organic carbon and C/N ratio declined by 19.09%
and 32.44% respectively.
Working of E. fetida in the bedding
materials showed significant variation (P<0.001) in
the level of pH, organic carbon and C/N ratio,
electrical conductivity, total nitrogen, phosphorus
and potassium. The pH value declined to 12.26%.
In the same way, organic carbon decreased by
49.96%, and C/N ratio reduced by 77.59%. On the
contrary, vermiculture bedding showed 2.04, 2.23,
1.84 and 2.49 fold rises in electrical conductivity,
total nitrogen, phosphorus and potassium
respectively after 90 days as compared to initial
values (Table 1, Fig.1).
After 90 days of working of P. sansibaricus
physiochemical properties of the bedding materials
changed significantly (P<0.001). The vermibeds
showed gradual enrichment in electrical
conductivity, total nitrogen, phosphorus and
potassium. But, the pH, organic carbon and C/N
ratio decreased by 11.04%, 38.00% and 61.72%
respectively within 90 days of decomposition. On
the other hand, the compost showed 1.63, 1.62, 1.69
and 2.19 fold increases in electrical conductivity,
total nitrogen, phosphorus and potassium
respectively (Table 1, Fig.1).
DISCUSSION
Physiochemical properties of fennel straw
plus cow dung bedding materials showed different
trends in control and experimental groups (Table 1,
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4.35±0.043

4.15±0.017

E. fetida

P.sansibaricus 4.15±0.012

3.60±0.030
3.42±0.053

3.25±0.008
3.25±0.017

Control

E. fetida

P.sansibaricus 3.24±0.020

3.34±0.008

4.45±0.043

4.15±0.005

Control

4.21±0.015

4.12±0.084

4.39±0.060

3.47±0.014

4.99±0.047

5.14±0.045

4.27±0.008

41.61±0.312 33.57±0.267

P.sansibaricus 52.88±0.205

4.69±0.052

5.54±0.053

3.58±0.012

5.57±0.043

5.80±0.050

4.34±0.012

29.56±0.174

22.96±0.107

41.60±0.050

11.09±0.200

13.90±0.152

8.79±0.030

328.00±4.04

319.66±4.37

366.33±1.45

1.78±0.043

2.14±0.040

1.63±0.011

7.88±0.043

7.79±0.026

8.01±0.015

5.75±0.045

6.34±0.056

3.64±0.008

6.03±0.047

6.39±0.045

4.40±0.011

24.21±0.035

17.93±0.050

39.01±0.069

11.78±0.170

15.42±0.175

9.07±0.037

285.33±3.71

276.66±3.84

355.33±2.33

2.01±0.047

2.43±0.037

1.72±0.013

7.61±0.037

7.55±0.026

7.95±0.012

2.31±0.039

2.89±0.037

1.88±0.014

7.25±0.037

7.15±0.020

7.83±0.014

76.47

222.76

163.07

103.68

182.13

75.04

9.59±0.024

456.23

6.59±0.044

7.34±0.055

3.72±0.017

6.52±0.043

7.07±0.050

4.45±0.015

7.12±0.047

8.12±0.080

3.77±0.017

7.03±0.040

7.65±0.033

4.53±0.011

665.17

914.16

216.55

689.19

965.83

136.44

21.18±0.047 20.24±0.218 3394.6

14.28±0.130 11.82±0.084 6785.8

37.20±0.125 35.60±0.105 4174.2

12.66±0.185 12.96±0.199 107.60

16.78±0.172 17.86±0.185 535.77

9.36±0.027

268.33±3.84 262.03±1.45 336.54

239.67±4.37 211.33±3.71 435.73

345.00±0.57 341.67±1.45 652.89

2.13±0.037

2.75±0.043

1.81±0.012

7.42±0.008

7.31±0.032

7.89±0.017

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

EC, Electric conductivity; OC, Organic carbon; OM, Organic matter; TN, Total Nitrogen; C/N ratio, Carbon/Nitrogen ration; K, Potassium; P, Phosphorus; Control,
bedding material without earthworm.

K(g kg-1)

P(g kg )

-1

39.34±0.389 29.93±0.102

52.75±0.161

48.92±0.121 45.38±0.128

52.70±0.043

E. fetida

10.38±0.192

10.55±0.152

8.48±0.029

Control

9.32±0.165

P.sansibaricus 7.99±0.047

C/N ratio

9.72±0.181

8.00±0.023

E. fetida

8.21±0.023

388.00±4.04 348.33±3.71

8.01±0.017

P.sansibaricus 422.67±1.20

TN(g kg-1) Control

382.33±3.71 345.67±3.52

422.33±0.66

E. fetida

402.67±1.76 385.00±0.57

1.69±0.033

1.88±0.042

422.33±0.88

1.57±0.033

P.sansibaricus 1.41±0.011

1.55±0.008

8.01±0.027

7.87±0.046

8.06±0.012

OC(g kg-1) Control

1.65±0.035

1.41±0.020

E. fetida

1.46±0.014

8.07±0.030

P.sansibaricus 8.15+0.026
1.40±0.020

-1

8.06±0.015

8.15±0.012

E. fetida

8.10±0.008

8.14±0.008

Control

EC(dSm ) Control

pH

Table 1. Effects of earthworms (E. fetida/P. sansibaricus ) on decomposition of fennel straw plus cow dung bedding materials at different durations. Each
datum is the mean±SEM of three replicates.
PhysicoGroup
Decomposition period (day)
F-value
P-value
chemical
properties
0
15
30
45
60
75
90

Fig. 1. Effects of earthworms (Eisenia fetida, Perionyx sansibaricus) on pH, electric conductivity (EC), organic
carbon (OC), total nitrogen (TN), phosphorus (P) and potassium (K) in fennel straw plus cow dung bedding material.
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Fig.1). The results obtained indicated decline in pH,
organic carbon and C/N ratio of vermicomposting
as well as control compost at the end of composting.
The value of pH showed 1.03%, 12.26% and
11.04% decrease in control, E. fetida and P.
sansibaricus bedding substrates respectively.
Higher reductions were observed in E. fetida
contained bedding followed by P. sansibaricus and
control (without earthworm). During composting the
pH level declined from alkaline to acidic and close
to neutral medium in the vermicompost. This may
be due to increasing decomposition, mineralization
and production of acids by earthworm from different
activities. It can be supported by the findings of
others (Hami & Hutha, 1986; Bentiz et al., 1999;
Ndegwa et al., 2000; Sreenivasan, 2013) who
described shifting of pH towards acidic is attributed
by bioconversion of the organic material into various
intermediate types of organic acids and higher
mineralization of the nitrogen and phosphorous into
nitrites/nitrates and orthophosphate respectively.
Hami and Hutha (1986), Elvira et al. (1998), Nath
et al. (2009) postulated that the lower pH in the
final vermicompost samples might have been due
to the production of CO2 and organic acids by
microbial activity during the process of
bioconversion of different substrate in the feed given
to earthworms. Most of the other works on
vermicomposting (Albanell et al., 1988; Elvira et
al., 1996, 1998; Mitchell, 1997; Easha et al., 2015;
Daman et al., 2016) are in agreement to the present
studies.
Organic carbon in E. fetida and P.
sansibaricus contained compost declined sharply
as compared to their starting value by 49.96% and
38% respectively. The control bed also showed
decrease in organic carbon while magnitude of
decrease was lower than that of vermicomposting
after 90 days period of decomposting. The present
results are in agreement to reports of Nath et al.
(2009) who showed that total organic carbon
declined by 45-50% drastically as compared to their
initial level. Easha et al. (2015) observed that a large
portion of the TOC was lost as CO2 (between 27%
and 46%) by the end of the vermicomposting
feeding. Likewise, there was 20-30% loss of TOC
The Scientific Temper Vol-IX, 2018

in the form CO 2 during decomposition and
mineralization of industrial sludge and wastes
(Elvira et al., 1998; Kaushik and Garg, 2003;
Tripathi and Bhardwaj, 2004; Gupta & Garg, 2008).
Findings of this work is also supported by Daman
et al. (2016) who recorded that the organic carbon
gradually reduced during recycling of waste of rose
flower (Rosa berberia) through vermicomposting
using earthworm species Eisenia foetida and
Eudrilus eugeniae.
On the other hand the value of electric
conductivity of the bedding material increased as
compared to preceding days. The values of EC in
control, E. fetida and P. sansibaricus increased by
1.30, 2.04 and 1.63 folds respectively as compared
to 0 days of decomposition. Possibly it was due to
decomposition of organic matter and release of salts
during mineralization process. Seetha devi et al.
(2012) and Arumugam et al. (2015) reported that
the increase in EC might be due to the release of
different mineral salts in available form such as
phosphate, ammonium, potassium during the
degradation of organic matter. In contrast to this,
Nath et al. (2009) and Kaur et al. (2014) recorded
decrease in EC during vermicomposting.
Amount of total nitrogen increased after
90 days of composting of fennel straw plus cow dung
bedding materials. The nitrogen content in control
bedding substrate was enhanced by 1.19 fold after
completion of composting. However, E. fetida and
P. sansibaricus worked bedding indicates 2.23 and
1.62 fold increase in nitrogen value respectively.
The present study showed that organic waste
conversion efficiency of E. fetida was more than P.
sansibaricus. Nitrogen content rising capacity of
both worms was significantly higher than that of
control after 90 days of composting period. It
indicated that E. fetida was more active and fed
voraciously on organic waste rich materials. Gunadi
et al. (2002) documented that earthworms enrich
the nitrogen profile of vermicompost through
microbial mediated nitrogen transformation, as well
as through addition of mucus and nitrogenous wastes
secreted by earthworms. Increasing trend of nitrogen
in vermicomposting was also supported by Tripathi
and Bhardwaj (2004), Nath et al. (2009), Joshi and
6

Sharma (2010), Ponmani et al. (2014), Chellachamy
and Dinakaran (2015) and Daman et al. (2016).
Available phosphorus, potassium and C/
N ratio are other generally used indicators for
maturity of organic wastes. C:N ratio was radically
declined in vermicomposting as compared to control
substrate. The increase in earthworm population
might be related with the decrease in C:N ratio with
the advancement of time (Ndegwa et al., 2000). The
loss of carbon as carbon dioxide through microbial
respiration and simultaneous addition of nitrogen
by worms in the form of mucus and nitrogenous
excretory material lowered the C:N ratio of the
substrate (Suthar, 2007). Pattnaik and Reddy (2010),
Ponmani et al. (2014) and Chellachamy and
Dinakaran (2015) also reported decrease in C/N
ratio during vermicomposting. Available phosphorus
and potassium increased significantly (P<0.001) in
vermicomposting as compared to their starting level.
Phosphorus content increased by 1.84 and 1.69 folds
in the bedding material with E. fetida and P.
sansibaricus respectively in relation to advancement
of time (0 days to 90 days) of composting. In the
same way, potassium level increased in compost
inoculated with E. fetida and P. sansibaricus by 2.49
and 2.19 folds respectively. This is probably due to
the decomposition of organic carbon by the
microbial biomass present in the compost (Mondini
et al., 2003). The presence of large number of micro
flora in the gut of earthworm might play an important
role in increasing P and K contents in the process
of vermicomposting (Sharma, 2008). Potassium and
phosphorus content increased in composting due to
reduction of organic matter by respiratory activity
of earthworms. Some previous studies also indicate
enhanced potassium content in vermicompost by the
end of the experiment (Manna et al., 2003; Suthar,
2007). According to Atiyeh et al. (2002) level of
potassium was increased in vermicompost. Similar
results have been obtained by various researchers
(Padmavathi, 2013; Ponmani et al., 2014;
Chellachamy and Dinakaran, 2015; Daman et al.,
2016; Sandeep et al 2017; Sharma & Garg, 2017).
CONCLUSIONS
The results of present vermicomposting
experimental study suggested that agricultural waste
The Scientific Temper Vol-IX, 2018

like; fennel straw mixed with dry cow dung could
be used as earthworm feeds for the production of
valuable compost. In this experiment
vermicomposting of a new composition of organic
waste using the two epigeic earthworm exhibited
some very promising results. It caused some
significant changes in bedding materials indicating
its utility in crop production. Thus, vermicompost
from agricultural wastes has been a good source of
nutrients in addition to organic compost and
chemical fertilizers. To achieve high efficiency one
of the keys is selection of proper substrate and which
is composed of bedding material and food source
for the worms and vise-versa.
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ABSTRACT
The management of employee at work is an integral part of
organization. Stress at job place is a relatively common phenomenon
now a days. Job stress is the response of body to any job- related
factor that threatens to disturb the person’s equilibrium. Prolonged
stress induced many physical and mental health issues, which becomes
costly to the management in the terms of time lost due to frequent
absence and increased payments towards medical reimbursement.
Personality always plays a critical role in perception of stress and
satisfaction towards job. So present study tried to explore stress and
job satisfaction in employees with A and B personality type.
Significant differences were exhibited between the employees with
Type A and Type B personality regarding stress and job satisfaction.
No gender differences were noted for stress in employees with Type
A and Type B personality while male employees with Type A and
Type B personality were found more satisfied in comparison to female
employees. So, we can partially accept the null hypotheses.
Key words: Stress, job satisfaction, Type A personality, Type B
personality
INTRODUCTION
The clusters of behaviours explained about Type A
personality are: high level of competitiveness, a
striving for achievement, aggressiveness that may
The Scientific Temper Vol-IX, 2018

be strongly repressed, impatience, restlessness,
hyper alertness, explosive speech stylistics and
chronic sense of time urgency(Rose, 1987).
Friedman (1996) suggests that boundless hostility,
11

precipitated by even minor incidents; time urgency
and restless, which causes irritation and annoyance
and a competitive drive, which causes stress and an
achievement-driven mentality can express the
behaviour of a Type A personality. On the other side
of the measure lie Type B personality who are more
introspective and will take time to reflect
alternatives. They usually feel there is plenty of free
time(Frost & Wilson, 1983), live at a lower stress
level. They work steadily, enjoying achievement but
not becoming stressed when they fail. Type B
personalities may be creative and enjoy exploring
ideas and concepts. The term job satisfaction is,
generally held to designate a subject’s feeling of
being satisfied with his or her job (Hagihara et al.
1999). Employee satisfaction is of most importance
for employees to be happy and also deliver their
level best. Satisfied employees are the ones who
are exceptionally loyal to their organization, stay
to it even in the worst scenario, seldom have the
time to indulge in nasty office politics, spread
positive word of mouth and always stand by each
other. Satisfied employees tend to adjust more and
handle pressure with ease when compared to
frustrated employees. Employee satisfaction in a
way is essential for employee retention, which every
organizations required.Review of studies through
light on a variety of results. The article from
Kirkcaldy, Cooper and Furnham (1999) and an
article by Al-Mashaan (2003) detailed that
individuals with internal type A personality had high
job satisfaction. However, the result explained by
Bulboltz and Winkelspecht (2004) support no
correlation with personality and job satisfaction. In
an investigation done by Kirkcaldy, Shephard, and
Furnham (2002) on personality type, job satisfaction
and occupational health, and locus of control found
that the individuals who had the combination of
Type A personality and an external locus of control
experienced lower job satisfaction.Rather than
personality there are so many factors like physical
(workplace environment and facilities), personal
(responsibilities, role and goal conflicts etc.),
interpersonal (relations with associates and seniors),
and organizational (policies etc.) which were found
to be positively and negatively correlated with job
The Scientific Temper Vol-IX, 2018

satisfaction (Archer teal.,. 1991, Abramis 1994,
AbuAlRub 2004). The studies of last three decades
summarized meaningful relationships betweenworkoriented low control, low job satisfaction, high
demands from job, low levels of psychological wellbeing, burnout and work-related psychological
stress (Jamal, 1999; Van Der Doef&Maes, 1999).
In today’s work environment stress is no longer a
choice. Job stress is the response of body to any
job- related factor that threatens to disturb the
person’s equilibrium. Prolonged stress induced
many physical and mental health issues, which
becomes costly to the management in the terms of
time lost due to frequent absence and increased
payments towards medical reimbursement. Previous
studies entrenched the fact that Type A personality
is highly endangered to stress. Lazarus (1994), stated
that type- B’s also experience stress, however, they
are less perplexed when they are faced with
obstacles and threats. Moreover, they differ from
the Type-A’s in terms of their physiological feedback
(Howard et.al., 1986).
Present study seeks to determine if
personality type, specifically Type A or Type B make
any significant difference in perception of stressand
job satisfaction. We hypothesize that individuals
with Type A personality will report more stress and
higher job satisfaction than individuals with Type
B personality.
OBJECTIVES
The objective of this study was to shed light on the
status of personal stress and job satisfaction in
employees with Type A and Type B personality.
HYPOTHESES
The following hypotheses have been formulated for
present study:
1. Employees with Type A and Type B personality
will differ significantly on stress and job
satisfaction.
2. There will be significant difference between
male and female employees with Type A
personality on stress and job satisfaction.
3. Significant difference will be found on stress
and job satisfaction between male and female
12

employees with Type B personality.
METHODS
Sample: In the present study, the requirement
was ensured by adopting purposive sampling
technique. The participants with Type A and Type
B personality had been selected by using the tool.
Eighty employees were selected from different
industrial companies in New Delhi. The sample
consist of two groups of employees: forty employees
with Type A personality (20 males and 20 females)
and forty employees with Type B personality (20
males and 20 females).Informed written consents
were obtained from all participants. Participants
received no incentives for participation in the study.
Instruments:
Type A Type B Behavioural Pattern Scale
(ABBPS): ABBPS was developed by Upinder Dhar
and Manisha Jain in 2001.This scale is used to assess
the personality type of an individual under the subscale of tenseness, impatience, restlessness,
achievement orientation, domineering and
workaholic as Type A, and complacent, easy going,
non- assertive, relaxed and patience as Type B. The
test consists of 17 statements suitable for Type A
personality(form-A) and 16 statements in form-B
for Type B personality. ABBPS is a 5- point scale
having five categories; Strongly Agree (5), Agree
(4), Uncertain (3), Disagree (2), and Strongly
Disagree (1) for both forms. Sum of the scores of
Form A and Form B yields Type A score and Type
B score respectively. Individuals with very high
scores on Form A may be considered as Type A
personalities and individuals having very high scores
on Form Bmay be considered as Type B
personalities.The reliability coefficient of form-A
and form-B is 0.54. The validity of the test is 0.73
for both the forms separately.
Personal Stress Source Inventory
(PSSI):PSSI was developed by Arun K. Singh,
Ashish K. Singh and Arpana Singh in 2004. Aset of
35 items or personal source of events constituted
the inventory for people aged 22 to 55 years. These
various sources related to personal life events that
are likely to produce stress in a person. PSSI is a 3point scale having three categories: Seldom (1),
Sometimes (2) and Frequently (3). Unmarked items
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are given a score of zero. Subsequently, scores
earned by the participant on every marked item are
added together to yield a total score. Higher score
exhibits the higher magnitude of personal stress
while lower score explainslower magnitude of
personal stress. The maximum score on SPSSI is
105. The inventory is available both in Hindi and
English versions. The inventory has no time limit
but ordinarily 12 to 15 minutes are sufficient for
completion of this inventory. The test-retest
reliability is 0.792 and internal consistency
reliability by odd-even method is 0.784.PSSI also
possessed a sufficient degree of content validity.
Job satisfaction scale (JSS): JSS scale was
standardized by Amar Singh and T. R. Sharma in
2006. The JSS comprises 30 items of which 24 are
positive and remaining 6 are negative statements.
In the present scale, there are positive and negative
statements. Item number 4, 13, 20, 21, 27, and 28
are negative the rest are positive. Positive statements
are to be scored as 4, 3, 2, 1 and 0 while negative
statements are to be scored as 0, 1, 2, 3, and 4. It
has lowest score of 47 or below which indicates
extremely dissatisfied and the high score of 74 or
above indicates extremely satisfied. Test-retest
reliability of this scale was 0.97 8 (N=52). The
validity of the scale was 0.743 when it was compared
with Muthaiya job satisfaction questionnaire.
Procedure: This study was conducted in
2009- 10and for this purpose employees were
selected from different industrial companies in New
Delhi.Those who had interest in taking part in this
study were included in this study.First of all, good
rapport was established with the participants, kept
relaxed and pleasant in order to elicit the most frank
or candid answers possible. Type A Type B
Behavioural Pattern Scale was administered to get
the equal numbers of Type A (male and female) and
Type B personality (male and female). After getting
the desired number of participants Personal Stress
Source Inventory and Job satisfaction scale were
distributed to them. Participants read the instructions
silently and carefullythat they had to response to
each item by making a tick on any one alternative
of each item.They were informed that there is no
right or wrong answer to any item, and encouraged
to respond rapidly and the way they really feel.No
time limit has been set for the test.
Statistical Analysis: Mean and SD values were
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calculated for the four groups of participants and
the data were analyzed by t- testto elucidate
regarding the hypotheses.
RESULTS
The mean, SD and t- values of stress and job
satisfaction (the dependent variable) for type A and
Type B personality pattern are depicted in Table – 1.
Table 1: Showing the result of significant
difference between group of Type- A and TypeB on Stress and Job Satisfaction
Test
Type- A,
Type- B,
t- value
n= 40
n= 40
Mean S.D. Mean S.D.
Stress
57
9.4 55
11.8 3.38**
Job Satis- 65.25 10.7 63.75 13.3 2.5*
faction
**Significant at 0.01 confidence level, *Significant
at 0.05 confidence level
The means of Type A and Type B personality
on stress were 57.0 and 55.0 respectively and tvalue was 3.38, which was significant. Results
revealed significant higher level of stress in
employees with Type A personality in comparison
to employees with Type B personality. On job
satisfaction a significant difference was also found
between the employees of Type A and Type B
personality. Their respective means were 65.25 and
63.75. Employees of Type A personality had greater
job satisfaction in comparison to employees of Type
B personality as their t value was 2.5 which was
significant at 0.05 level. The results explained in
this table accept the research hypothesis. The mean,
SD and t- values of stress and job satisfaction (the
dependent variable) for male and female employees
of Type A pattern are indicated in Table – 2.
Table 2: Showing the result of significant
difference between group of male and female
employees with Type- A personality on Stress
and Job Satisfaction
Test
Male,
Female,
t- value
n= 20
n= 20
Mean S.D. Mean S.D.
Stress
57.0
7.0 56.5 11.2 0.53
Job Satis- 67.5
11.80 54.5 9.6
12.14**
faction
**Significant at 0.01 confidence level
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These results indicated that no significant
difference was found between male and female
employees of Type A personality regarding stress.
Their respective means of male and female
employees were 57.0 and 56.5 and t value was also
nonsignificant. On job satisfaction male employees
ofType A personality scored higher (mean= 67.5)
than female employees of Type A personality
(mean= 54.5). Their t value was significant (12.14),
which also verified the same. Thus, we can partially
accept the research hypothesis.
Table 3 through light on mean, SD and t value of
male and female employees of Type B personality
on stress and job satisfaction.
Table 3: Showing the result of significant
difference between group of male and female
employees with Type- B personality on Stress
and Job Satisfaction
Test
Male,
Female,
t- value
n= 20
n= 20
Mean S.D. Mean S.D.
Stress
53
7.9 52
7.7
1.28
Job Satis- 66.5
12.5 55
13.6 8.84**
faction
**Significant at 0.01 confidence level,
The male (mean= 53.0) and female (mean=
52.0) group of employees of Type B personality did
not differ significantly from each other with regard
to stress as their t value (1.28) found to be nonsignificant. The means of male and female
employees of Type B personality on job satisfaction
were 66.5 and 55.0 and t- value was 8.84, which
was significant. Results revealed significant higher
level of job satisfaction in male employees in
comparison to female employee with Type B
personality. Thus, we can partially reject the
research hypothesis.
DISCUSSION
The objective of present study was to elucidate
the difference between Type A and Type B
personality in perceiving stress and their satisfaction
with job. The findings of present results go with the
previous research findings. Researches done in
medical field specially on heart disease found that
Type-A behaviours are generally seen in individuals
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who race with time and who are led by success. They
try to do several things at once because they are
impatient. Person with Type A personality use
“quantity” (Money, achievements, responsibilities,
etc.) as an indication of their success, they value
quantity rather than quality (Mueser et.al.,. 1987,
Bluen et.al., 1990) and highly competitive (Keenan
and McBain 1979, Powell 1995). These particular
characteristic of their behaviour leads them as being
stressful all the times. The need for high
achievement makes them to achieve more and more
in their career, which leads to job satisfaction. So,
it is the personality characteristic which make Type
A personalities more stressful and more satisfied
with their jobs in comparison to Type B personality.
In both groups of Type A and Type B
personality, no differences were exhibited between
male and female employees regarding stress.
However, males were found more satisfied with their
jobs in both groups of Type A and Type B
personality. Liu & Ramsey (2008)studied on
teachers and noted a variation with gender, years of
teaching, and career status in teachers’ job
satisfaction level. Callister (2006) found the same
result and explained thatfemale faculty members
report significantly lower levels of job satisfaction
and higher intentions to quit the job than male
counterparts. Other than researches in support we
also cited some diversions. In some studiesfemale
exhibited greater satisfaction in the overall job
satisfaction and the accountable factors were: subaspects of working environment, remuneration
compared to workload, the chance of promotion,
utilization of subjective initiative, and sense of
achievement (Miao, Li & Bian, 2017). Redmond
and Mc Guinness (2019) explained that on average,
women are more satisfied than men and the gap
remains even when we account for a wide range of
personal, job and family characteristics.Women, on
average, report greater job satisfaction than men
(Bender et al., 2005). In a highly influential work,
Clark (1997) suggested that this may be explained
by women having lower professional expectations
as a result of gender pay differences and reduced
promotion prospects. Therefore, despite occupying
jobs which may be objectively worse than men’s,
The Scientific Temper Vol-IX, 2018

lower expectations may translate into higher job
satisfaction for women.
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ABSTRACT
The Aphids are major pest for several crops including
sugarcane in tropical region of the world. There we studied SWA
biology. This pest deteriorating quality of sugarcane and economic
loss predicted through infestation. The findings of the study might be
useful for both farmers and management planners. The comparison
of present findings may also provide scope for further investigations
in laboratory under varied abiotic and biotic interactions on the pest.
Keywords: SWA, nymphal instars, alate, apterous, morphometry.
INTRODUCTION
The Sugarcane crop is attacked by several insect
species as stem-borers, white grab, mealy bug, scale
insect etc and previous study showed insects viz.
tissue-borers, white grabs, mealy bugs, scaly insects,
white clies etc. and previous study showed 20% and
15% in cane yield and sugar recovery due to attack
by various pests (David and Nandgopal, 1986;
Awasthy, 1977). Among them, sugarcane wooly
aphid (SWA) Ceratovacuna lanigera is a new
several parts of oriental region. Some of the minor
pests like sugarcane wooly aphid have attained the
The Scientific Temper Vol-IX, 2018

status of major pests of sugarcane in India.
The SWA was first recorded in West
Bengal and Bihar in different part of the North East
India as a minor port. The pest incidence in severe
firm was recorded from the first time in Maharashtra
in July 2000 and in Karnataka during September
2002 (Joshi and Viraktamath, 2004). Sugarcane is
the primary host as reported by Hill (1993) and
bamboo is the secondary host (Aoki et al, 1994).
Gupta and Goswami (1995) reported 15%, while
Patil et al (2003) reported 7 to 39 percent reduction
in cane yield, whereas reduction in sugar recovery
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was 1.2 to 3.43 through heavy infestation of
Sugarcane aphids. The attack of the pest is noticed
on all the stages of the crop.
There is scarce study upon pest biology
on sugarcane under laboratory condition. Therefore,
this study might provide clue for pest management
and planners to control pest population. The present
finding gives insight about further investigations in
controlled and field environments.
METHODS AND MATERIALS
The SWA biology was studied in PG Department at
ZA Islamia College, siwan during 2017 under cage
made up by plastic of about 15 x 9.5 x 4.5 cm
ventilated through a small hole on the top surface.
The cotton pad fixed to the cut margins of sugarcane
leaf to aphids establishment on the lower leaf
surfaces suspended from stand inside box. The
sugarcane leaf continuously replaced and cotton pad
wetting maintained in 20 such boxes in the
laboratory. In such plastic boxes two freshly laid
nymphs were released.
Freshly laid nymphs were detected and
collected and released on sugarcane leaf. The same
method was employed to study the different instars
of SWA. Once in twelve hours the nymphs were
examined to record the time to complete instars.
The time and date of release of nymphs
were recorded. The summation of total nymphs
period and adult period gave the total life cycle of
the aphid. At an interval of twelve hours the adults
were examined to record nymphs laid by adult aphid.
The viviparous potentiality was recorded until the
death of adult aphid. The biology was studied in
different months under laboratory condition. The
meteorological data were study period.
RESULTS AND OBSERVATIONS:
The SWA biology was studied in laboratory during
the months of November 2016 to may 2017 under
laboratory conditions.
First instar nymph: The freshly laid nymphs of
apterous females were pale yellowish in color
without woolly matter cover and have elongated
ovoid bodies; antenna was shorter than the total
body length but, longer than the width of the body.
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It has 4 segments and pale yellowish in color. The
compound eyes were small, situated behind the base
of the antenna and are black in color. The rostrum
extended up to foreleg coxae. The cephalic horns
were elongated and situated besides the antennae.
Second instar nymph: The second instar nymphs
of apterous were pale yellow to green in color
without woolly matter cover. Antenna was shorter
than the total body length but longer than head. The
compound eyes were of similar in structure as
compared to first instar nymph and are blackish in
color. The rostrum extended up to foreleg coxae.
The cephalic horns were smaller as compared to
first instar nymph.
Third instar nymph: The aphid was light brown
in color. The waxy filaments were developed on the
body, which were compact and cover the entire body
except head region. The compound eyes were round
and slightly bigger than those of the second instar.
Rostrum extended just behind the foreleg coxae. The
cephalic horns were reduced compared to first and
second instar.
Fourth instar nymph: Fourth instar nymph was
brown to dark brown in color with elongated
pyriform body. The woolly matter on dorsum was
loose thread like, densely covered the body and not
so compact as compared to third instar. Antenna in
four segmented and was smaller than total body
length but as long as width of the head. The
compound eyes were blackish in color. Rostrum
extended up to fore-coxae. The cephalic horns of
the fourth instar were smaller in size compared to
rest of the instars.

Figure 1. Biology of SWA under laboratory
conditions during 2014-2015.
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Total nymphal duration: Total nymphal duration
of the apterous aphid under laboratory conditions
ranged from 18.00 to 23.50 days with an average of
20.80 ± 1.55 days during July- August 2013 (Figure
1) and 24.00 to 29.00 days with an average of
26.91±1.17 days during July- August 2014 (Figure
2).
The longevity plotted in figure 3 and
seasonal developmental period in figure 1 and 2,
respectively for all nymphs.
Apterous adult: The apterous adult was elongate
with laterally depressed body and dark brown in
color. The densely covered filamentous woolly
matter found throughout the body except head
region and woolly matter was dense at posterior of
abdomen. Antenna was four segmented. The rostrum
extends up to first fore coxae.
The longevity of adult ranged from 1.60
to 1.70 mm with an average of 1.66±0.02mm and
width varied from 0.90 to 1.00mm with an average
of 0.94±0.05mm (Figure 3).

Figure 2. Biology of SWA under laboratory
conditions during study period.
Alate form: The body length and width of alate
form ranged 2.6 to 2.70 mm with an average of 2.63
± 0.05 mm and width ranged from 0.90 to 1.20 mm
with an average of 1.09 ± 0.10mm, respectively. The
wings were transparent and the vein was green in
color. The forewing was large and had three oblique
veins emerging from sub costal vein. First and
second oblique veins almost join at their bases. The
stigma was large and dark green. The length of
forewing ranged between 2.60 and 2.70mm with a
mean of 2.63±0.05mm and width of 0.90 and
1.20mm with a mean of 1.09±0.10mm at its widest
The Scientific Temper Vol-IX, 2018

part. Hind wing was small with two oblique veins,
which were run parallel and almost join at their
bases. Hind stigma was large and dark green.
DISCUSSIONS:
The bio-ecology of SWA was studied both in
laboratory and field during the months of JulyNovember 2013 and 2014 for all life stages of
sugarcane wooly aphid. There is paucity of pertinent
literature on first instar SWA to avoid critical
discussion. However, Patil et.al., (2004) reported
that first instar nymphs are yellowish or greenish
yellow in color and are very active and move fast
on lower surface of leaf, under Indian conditions
which is closer to the present observations.
The present observations about different
nymphal periods are comparable with those of
Takano (1941) who reported that nymphal stages
occupied 23 to 32 days. Similarly, studies conducted
by Patil et al (2004) indicated that nymphal stage
ranged from 6 to 22 days. Although there is a slight
deviation in present findings from that of Takano
(1941) and Patil et al. (2004) which might be due
to variation in the weather parameters under
laboratory and field conditions.
The present findings about apterous adults
are consistent with Takano (1941), who reported
that the average longevity of apterous adults was
36 days. This variation may be due to the climatic
factors.
The alate form of SWA was black in colour.
The longevity of alate form in laboratory ranged
with an average of 7.88 ± 0.58 days during JulyAugust 2013 (Figure 3). Different findings slightly
are in agreement with Takano (1941) from Japan,
who reported that longevity of alate aphid was 8.3
days, this variation may be due to topographical and
weather parameters.
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ABSTRACT
The modern organic pesticides have increased in agriculture
to enhance crops yield with low labour and effort. These chemicals
affect almost each system of environment especially aquatic
ecosystems. These residues enter in non-targeted animals via food
chain threatening the ecological balance and biodiversity of the nature.
Fishes serve as important bio-indicators for aquatic contamination to
access the changes caused by human activities effectively and reliable
monitoring bio-system to recognize and predict hazardous effects of
pollutants. Therefore, the protection of aquatic ecosystem and water
quality will be possible only with the judicious and rationalized
applications of pesticides.
Key words: Pesticide toxicity, biochemical, fishes.
INTRODUCTION
The pesticides are very extensively used in
agriculture and quite in generalization due to their
ability to control weeds, pests including insects,
plant diseases, aquatic weeds and aquatic snails
(Naeem et al, 2010). The major pesticides that are
usually being applied in fields are organophosphate,
carbamates, organochlorine, pyrethroids, trizole,
and necotenoides (Srivastava and Singh, 2014).
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Pesticides has credited with economic potential to
enhance production of food and fibers and
ameliorated in vector-borne diseases, the long-term
use has caused effects on human health and the
environment including aquatic ecosystem that
evolved new branch of aquatic toxicology (Akhtar
et al, 2009).
Pesticides have been found to be highly
toxic not only for fish but also to the other organisms
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which constitute the food chain. Agricultural runoff near water bodies is the major cause of
deposition of pesticides in aquatic ecosystem.
Bioaccumulations of these pesticides threat the longterm survival of fishes by disrupting the ecological
relationships between organisms and loss of
biodiversity (Abedi et al, 2013). Long-term
exposure of pesticides induces physiological
disturbance, behavioural changes, histopathological
damages, haematological alterations, biochemical
changes, immune-suppression, hormone disruption,
diminished intelligence, reproductive abnormalities
and cancer (Pandey et al, 2014 and Mishra et al,
2008).
Fishes serve as important bio-indicators for
aquatic contamination. Recent studies indicated that
fishes are quickly becoming scarce owing the
increasing use of chemical pesticides in fields. Since
fishes are important sources of proteins and lipids,
health of fishes is very important for human beings.
The potential toxic hazards resulting from exposure
to different levels of chemical pesticides have been
discussed in this communication which may useful
in environmental risk assessment of freshwater and
marine organisms.
PESTICIDES IN INDIA
India is now the second largest manufacturer of
pesticides in Asia after China and ranks twelfth
worldwide (Mathur, 1999). The primary benefits of
the pesticides being the direct gains from their use
(Mathur, 1999). In year 2000, the pesticides demand
from agriculture sector was reached up to 97,000
tons, out of these, 60 technical grade pesticides are
manufactured indigenously and 500 units are
making pesticide formulations (Singh, 2002).
There are 234 pesticides registered in
India, out of these, 4 are WHO Class I(a) pesticides,
15 are WHO Class I(b) pesticides and 76 are WHO
Class II pesticides together constituting 40% of the
registered pesticides in India. In terms of
consumption too, the greatest volumes consumed
are of these poisons.
BIOCHEMICAL CHANGES
Ammonia is toxic for an organism even in trace
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amount, while excretory material in the fish body.
There ammonia produces during metabolism
through deamination process of several amino acids
like as histidine, serine, asparagine and glutamine.
These chemicals and pesticides have disturbed the
balance between production and excretion of
ammonia. This resulted in most cases significantly
increase of ammonia levels in the blood and
consequently in an ammonia autointoxication
(Svobodová et al, 1986).
Blood is the indicator of pathological
changes induced by the pollutants in fishes. The fish
blood shows remarkable pathological changes.
Hematological parameters are important for
toxicological research and as indicators of
environmental stress and disease in fish (Kumar et
al, 2004) during any environmental toxicity in
surrounding water. Das and Mukherjee (2003)
reported that total leucocytes were elevated from
day 15 to day 45 under cypermethrin exposure. They
also found that haemoglobin percentage and total
erythrocytes decreased in fish blood by the
cypermethrin exposures.
Pesticide pollutions resulted in RBC
reduction (Johal and Grewal, 2004; Gautam and
Kumar, 2008). The haematopoietic system of fish
is also located in intercellular cell spaces of kidney
as also existed in mammals. Therefore, the reduction
in haematological parameters may be due to
malfunctioning of haematopoietic system which
leads the morphological alteration in renal
interstitium (Dutta et al, 1992).
The blood cell indices like mean
corpuscular volume (MCV) mean corpuscular
haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC) and total
leukocytes differential seem to be changed that are
more sensitive and can cause reversible changes in
the homeostatic system of fish (Kumar et al, 2004).
Fluctuations in these indices correspond with values
of RBC count, haemoglobin concentration and
packed cell volume (Kumar et al, 2004). Different
blood parameters are often subject to change
depending upon stress condition and various other
environmental factors.
Shrivastava and Sriwastva (1980)
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observed cellular and nuclear hypertrophy, change
in shape, agglutination and bursting of erythrocytes
in Cirihinus mrigala fingerlings treated with urea.
Similar findings in fish treated with pesticides and
chemicals have been reported (Joshi and Deep,
2002). The reason may be release of immature cells
from haemopoietic tissue into the blood as well as
disruption of iron metabolism that lead to a defective
haemoglobin synthesis (Tavares et al, 1999).
Increases in WBC count establish
leucocytosis which is considered to be of an adaptive
value for the tissue under chemical stress. Presence
of foreign substances or under pathological
conditions leucocytosis in fish may be the
consequence of direct stimulation of immunological
defense (Marti et al, 1996). The increase in WBC
count can be correlated with an increase in antibody
production which helps in survival and recovery of
the fish exposed to lindane and malathion (Joshi
and Deep, 2002). Various pesticides showed lethal
effect on haematology such as changes in WBCs
and RBCs, haemoglobin contents and packed cell
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volume of different freshwater fish species.
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ABSTRACT
The furadan exposure with sub-lethal concentration affects upon
ovary of freshwater fish, Channa punctatus were investigated. There ovary
morphology and anatomy changed in minor and major exposure resulted as
reduction in size of mature oocytes, disruption, vacuolization in cytoplasm
in acute and complete loss of normal configuration of ovary, necrosis,
elongated ovarian follicles, and fragmented ova with abnormal shape under
chronic exposures during chronic exposures observed during study period.
Keywords: Histopathology, Oocyte, Channa pucntatus, furadan, Sublethal.

INTRODUCTION
The freshwater ecosystem is presently
being contaminated with toxic chemicals from
industrial, agricultural and domestic disposal
systems. The water resources are generally polluted
with a variety of chemicals as fertilizers and
pesticides. Pesticides are the chemicals, which have
posed potential health hazard not only to livestock
and wild life but also to fish, birds, mammals and
even human beings (Naeem et al, 2010). These
chemicals ultimately resulted into accumulation of
undesired materials in the aquatic system which
reaches also in fish tissue (Bondarenko et al, 2009)
in certain instances where it can reduce reproductive
The Scientific Temper Vol-IX, 2018

success by direct interaction with the gonads and
germ cells. Aquatic organisms, including fish,
accumulate pollutants directly from contaminated
water and indirectly via food chain1.
The histopathology deals with the
pathological changes induced in the fine structure
of body tissue. The abnormal tissue morphology and
anatomy is either indication of disease or
accumulation of toxic substances like heavy metals
and pesticides.
The histopathological is described as
important tool for estimating the profound effects
of any toxicant at tissue level (Sprague, 1993) .
There tissue level changes are used as indicators
25

about various anthropogenic pollutants on
organisms and gives insight of overall health at all
trophic levels in the ecosystem. These biomarkers
are resulted through stress as several pollutants arise
metabolic activation in order to maintain cellular
change in the affected organism (Muhammad,
2009).
Furadan is a carbamate pesticide widely
used as systematic poison and widely used for the
control of sucking pests, thrips, mites and soil-pests
(Bondarenko et al, 2009). The carbamate interferes
in the normal synaptic transmission and reaches to
cholinergic site for the hydrolysis of
neurotransmitters. There Acetylcholine inhibition
leads to its storage at nerve endings, which cause
disruption of nervous activity resulting in excitation,
paralysis, and finally the death of fishes.
This insecticide is crucial to aquatic
organisms and causes severe metabolic disturbances
in non target species like freshwater fishes
(Srivastava et al, 2008). The present study was
undertaken to evaluate the changes induced in
ovarian tissues of Channa punctatus exposed to
sublethal concentration of furadan for short term (4
days) and long term (15 days) periods.
METHODS AND MATERIALS
The adult Channa punctatus fishes were procured
from local fish market and carried to laboratory in
buckets where treated with terramycin solution
(15mg/l), potassium permagnate (2 mg/l) and
acclimatized for 10 days with nutrient supply. Water
in the aquaria was also changed once in every day.
The LC50 value was estimated as 4ppm
malathian for 96 hours on the basis of previous
methods (Finney, 1971; Sprague, 1993). Then sublethal concentration treated to 4 and 15 days upon
10 fishes, and, separate control groups were
maintained for further study. Thereafter, both control
and treated fishes
The control and furadan exposed fishes
after 4 days and 15 days were removed from water
for ovary dissection and fixed into Bouin’s solution
to 24 hours. This material was washed to discard
picric acid and then 6 µm thick paraffin blocks
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prepared following dehydration and clearing
processes through microtome machine. These
sections were taken on slides after staining with
hematoxylene and mounted in DPX. Then sections
were observed under microscope and photographed.
Results and Discussion
In normal condition, the ovary is paired structure
consisting ovarian wall, oogonia and oocytes at
different maturation stages. Each ovary is
surrounded by follicular epithelium. The
asynochronous development give rise cystovarian
type as large nucleus and small cytoplasm in early
stage, while nucleoli number increases during
oocyte development and yolk nucleus near the
nucleus in first appearance and later migarated to
peripheral region where it breaks and disappears in
last stage. The nucleus reduced due to vitellogenesis.
The egg membranes are poorly developed with
presence of atretic follicles in which granulose cells
play an important role in phagocytosis. The
granulose cells are likely source of strogen and theca
cells may be associated with steroid synthesis. The
follicular atrwesia may be due to lack of sufficient
endogenous gonadotropins (Figure 1).

Figure 1: Ovary of control fish channa punctaus (NNuclus, O- Oocyte, FI- Follicular lining)

The histopathological changes in the ovary
of furadan-exposed fishes showed comparatively
less number of maturing and matured oocytes with
more atretic follicles rather than control condition
depending upon exposure periods. The excess
atretic follicles appeared due to lack of gonadotropin
stimulation which is further confirmed through less
26

number of gonadotrophs in the pituitary-gonadal
axis. Also, the presence of inter-follicular spaces, a
gradual shrinkage of oocytes, arrest of follicular
development, simultaneous arrest of vitellogenesis
ultimately resulted into smaller oocytes.

Figure 2: Ovary of Channa punctaus with 4 days
furadan exposure (Reduced oocyte, V- Vacuolation)

fragmented ova with abnormal shape were reported
in Figure-3. Hazarika and Das (1998) suggested
toxicological impact of BHC on ovary of air
breathing cat fish Heteropneustes fossilis with
different exposed concentrations also consistent to
present findings. In similar study, marked damage
in germinal epithelium, atresia of oocyte, stromal
hemorrhage, vacuolization of oocytes and general
inflammation were reported (Pandey and Shukla,
1985; Giri et al, 2000). The gonadal impairment in
a freshwater fish Channa punctatus (Bloch) was
reported due to chronic exposure of Devicyprin
exposure in the similar laboratory conditions
(Srivastava et al, 2008).
This study showed gonadotoxic impact of
furadan on ovarian histology of Channa punctatus
which results in reduced reproductive performance
and lastly affecting fish potential in freshwater
ecosystems. The abnormal ovary after exposure is
not capable to reproductive success and even
affecting fish population.
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ABSTRACT
Shatiya wetland, a threatened water body of eutrophicated nature
in the Gopalganj district of Bihar was studied for its degradation and possible
restoration practices. There high rate of sedimentation and agricultural
activities causing significant changes in water quality and local biotic
populations. Agricultural activities have led to high input of N and P
fertilizers along with pesticides being used by the farmers. The positives
response of restoration practices was observed with partial improvement in
fish-productivity due to hindrance factors acting upon severe fish species.
Keywords: water quality, sediment analysis, restoration practices.

INTRODUCTION
Small rivers and several floodplains are common
in north Bihar. In recent years, rapid population
growth resulted in pollution of water bodies by
domestic, industrial sewage and agricultural
effluents containing fertilizers and pesticides. The
fact that wetland values are overlooked has resulted
in threat to the ‘Kidneys of the landscape’ (Mitsch
and Gosselinls 1986). Hydrologic conditions and
man induced preturbances can modify physical and
chemical quality of water resources. These changes
have direct impact on the biotic component of the
water body. The study of ecological parameters in
The Scientific Temper Vol-IX, 2018

such resources may provide clue for appreciating
the key relations which are relevant for restoration
strategies.
The Shatiya wetland is a floodplain
wetland connected with Gandak River. The
anthropogenic activities in last two decades polluted
this wetland so exclusively that several places hold
water only in flood time during winter.
Restoration requires reconstruction of
antecedent physical conditions, chemical adjustment
of soil and water; and biological manipulation
(Zedler, 1996). A survey of is essential for
restoration of any open system like rivers. This
29

means that a functional ecosystem can be constituted
from an arbitrary set of species from the species
pool that could occupy a given site. Restoration
practice typically begins with a different goal, which
is to accomplish specific objectives. The restoration
project needs re-establish a species in a place,
reduce rates of within its natural range, re-establish
a natural environment, eliminate an invading
species, or create vegetation that will provide
nesting habitat for a species of interest. Besides other
restoration tools bused on ecological theory, public
co-operation is important for fast recovery of
degraded ecosystems.
The main objective of this research was to
determine the ecological status of Shatiya wetland
prior and after restoration in terms of fish
productivity.

immediately after sampling. Various physicchemical parameters Viz. DO, Total hardness,
alkalinity, COD, TDS, nitrate and phosphate were
determined as per the standard methods described
in APHA (1998).
This research was conducted to restore
functional ecology with adopted measures as
enhanced water storage through excavation, debris
jam removal and macrophyte enrichments.
Restoration of spawning site of fishes accomplished
with plant-species growth, stone-bolder dipping and
side-channel preferences to Gandak river. The
vegetative methods for bank stabilization were
applied. The fish assemblage was also determined
on the basis of ecological (Schiemer and
Weidbacher, 1992) and balance of fish assemblage
according to Balon (1975).

MATERIALS AND METHODS
The water samples were collected repeatedly during
2019 at three sites in washed bottles of 2 litre
capacity to cover spatial variation for physicchemical analysis of water. The temperature, PH
electrical conductivity and do were analyzed

RESULTS AND OBSERVATIONS
In general, data on water quality is indicative of
pollution prior to restoration with extreme
temperature variation is due to differential amount
of light incidence over the water surface, in different
seasons prior and after restoration (Table 1).

Sl.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Table 1. Physicochemical Characteristics of Shatiya wetland at selected Sites.
Parameters
Site- I
Site- II
Site – III
Min
Max
Min
Max
Min
Max
Water Temp. (ºC)
12.6
28.3
11.7
27.6
13.6
29.6
pH
7.4
8.2
7.6
8.4
8.2
8.9
TDS (mg/L)
1230.60
1410.0
1310.0
1520.0
1460.0
1580.0
Total hardness (mg/L) 620.30
770.10
660.20
810.10
710.30
840.10
Chloride (mg/L)
470.40
560.10
520.30
610.0
620.10
680.60
Alkalinity (mg/L)
380.10
732.60
410.30
840.20
530.0
910.60
DO (mg/L)
3.10
4.20
3.70
4.80
4.30
6.10
COD (mg/L)
110
170
140
210
170
240
Nitrate (mg/L)
1.30
1.70
1.60
2.30
1.80
2.50
Phosphate (mg/L)
0.60
0.90
0.70
0.90
1.10
1.40

The mean value of total alkalinity gradually
decreased from March to July and increased in
August. The values are comparatively high in cold
months may be possible due to dissolution of
calcium carbonates at lower temperature (Table 1).
Hardness of wetland water decreased from August
to November due to the abundance of floodwater,
The Scientific Temper Vol-IX, 2018

while higher values in dry months due to the
discharge of water through outlets and evaporation
(Table 1). TDS value was maximum at station in
June and minimum at station in July due to large
inflow of rainwater (Table 1). Variation in salinity
was notable with maximum and minimum value in
May and August related with amount of organic
30

deposition at different sites (Table 1). The pattern
of variation in dissolved oxygen followed closely
with changes in temperature and biomass of
planktons and macrophytes (Table 1). Total nitrogen
and phosphorus value showed higher concentration
prior to restoration, while adjusted after restoration
(Table 1 and 2). Less COD value were observed after
restoration, perhaps due to low amount of organic
compounds in this river (Table 1). Also same trend
were visible in the case of total chloride in this
wetland. There is considerable changes in all physical
parameters after restoration might be adaptive for
growth and survival of fishes ( Table 2).

showed hindrance. The plantation was suitable with
soil moisture, available sunlight for competing
species and potential for food traffic.
The colonization of the adult fish occurred
with restoration in 2018. The fishes were always
present in side-channel occasionally connected to
the river. Species occurrence varied only as
predatory fishes were dominated during summer and
followed months. The herbivore species was also
occurred during rainy season. The relative
abundance increased mainly due to high occurrence
+
+
of 1 and 2 fish in assemblage after restoration at
different studied sites rather than polluted state of
Shatiya wetland (Figure 1).
Table 2: Physicochemical characteristics of Shatiya wetland after restoration.
Sl. Parameters
Site- I
Site- II
Site – III
No.
Min
Max
Min
Max
Min
Max
1.
Water Temp (ºC)
13.1
29.4
12.9
28.8
13.3
29.6
2.
pH
6.1
6.3
6.4
6.7
6.5
6.8
3.
TDS (mg/L)
478.10
530.20
524.20
560.10
540.10
570.60
4.
Hardness (mg/L)
180.20
210.10
200.0
230.0
220.0
240.0
5.
Chloride (mg/L)
470.40
560.10
520.30
610.0
620.10
680.60
6.
Alkalinity (mg/L)
90.60
130.0
110.0
160.10
120.10
168.20
7.
DO (mg/L)
6.10
6.70
5.80
6.40
5.60
6.20
8.
COD (mg/L)
25.20
32.10
26.10
32.60
28.0
34.10
9.
Nitrate (mg/L)
0.60
0.90
0.70
1.0
0.80
1.10
10. Phosphate (mg/L)
0.20
0.35
0.25
0.40
0.32
0.48
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In January 2013, the abundance and
biomass were 3-4 times higher than prior to
restoration suggested possible adaptive changes of
environmental condition after restoration in Shatiya
wetland and there is great difference in species
abundance ( Figure 2).
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The assessment of migration barriers was
best performed after restoration scheme in studied
wetland. Barriers to fish migration have evaluated
at various flow conditions, and observed that barrier
only prevent fish movement during low flow regime
of water. The majority of migration barrier was
associated with vertical drops in life-stage of target
species. In addition, the ability to jump a vertical
drop is also related to water depth from which a
fish could leap. A pool depth of at least 1.25 times
the length of the barrier provides ideal leaping of
largest fishes.
The construction of spawning site was
primarily a reflection of prevailing hydrological
conditions with review of conditions during typical
spawning season and peak flow of water to assess
habitat stability. Introduced vegetation was cost
effective and self-sustainable appliance for
improvement of bank stability. However, selected
species at studied sites with specific requirements
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Figure 1: Fish assemblage Analysis at different
sites of study.
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Figure 2: Fish guilt abundance Analysis.
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Figure 3: Seasonal Fish Catchment Analysis.
The contribution of herbivore fishes were linked
only in flood time. The fish abundance showed
seasonal variation in fishes similarly in both cases
of pollution and restoration (Figure 3). However,
predatory fish remains dominated in river. Applied
vegetative method improved the aesthetic qualities
of the riparian zone. The plantation of graminaceous
grass and road creeper reduced surface erosion and
structural integrity of wetland sides has enhanced
with root spreading in soil. The road creeper was
also observed as fish access and spawning site of
fishes. The herbaceous ground grasses provide
control of erosion during flood time.
DISCUSSIONS
This study is in agreement with Nazneen (1980)
reported the influence of hydrological factors on
the seasonal temporal changes of fish assemblage.
The elevated temperature through fast biochemical
reactions affects upon growth and survival of fishes
in this study showed consistency with Harshley et
The Scientific Temper Vol-IX, 2018

al (1982) who reported close relation between water
temperature and fish productivity.
The variation in pH was related with free
carbon dioxide and carbonate, and, less value
observed after restoration due to limited
phytoplanktons. This type of observation has also
reported by Das and Srivastava (1956). Also gradual
decrease of alkalinity from March to July and after
restoration is attributed to low rate of nutrient
cycling in the wetland. High concentration of total
hardness during summer in polluted state of wetland
and gradual decrease in hardness after restoration
is probably related with organic deposition in water
as also reported by Singhal et al (1986). The
variation in salinity and TDS as pH was observed
and consistent with study of Kumar et al (2002).
Kulshreshtha et al (1992) also reported high COD
in polluted river as findings of this study. Natural
water generally contains low chloride level as
resulted after restoration practice. Amount of
chloride prior to restoration as a consequence of
macrophyte decomposition is also reported by
Sauver (1987). The present study support findings
of Elser et al (1990) as high level of nitrogen resulted
with growth of planktons and agricultural effluents.
The phosphate amount showed similar trend as
nitrogen through fertilizer effluents in wetlands.
This research hold relation between water
quality and fish productivity was consistent with
study of Downing et al (1990). The fish yield was
variable for existing species and showed Gaussian
curve for productivity. There is effect of
unconventional diets on growth and survival of
fishes as reported in the case of Clarias batrachus
as reported by Tiwary et al (2013). The higher bed
loads are beneficial in terms of their role in the
creation of spawning, rearing and over-wintering
habitat.
The entrapment of spawning gravel was
necessary during restoration due to lack of riparian
vegetation. The study showed that restoration
supported fish assemblage increment as reported in
similar case by Penaz and Jurajda (1993). The fish
habitat has been achieved with improvement in
water quality. A lower ratio of predatory fishes after
project was partly caused by increased occurrence
32

of herbivore than previous years. During the study,
initial land limiting fish migration was observed.
This study confirms that restoration provide new
chances and enriched habitat scale of the freshwater
systems for local populations as reported by
Schiemer and Weidbecher (1992) in the similar
conditions.
CONCLUSION
There is direct relationship between fish yield and
water quality. However, restoration of Shatiya
wetland with limited approach and economy
resulted in partial backwater and there are several
hindrance factors encountered due to specific need
of all fish species. Thus, further researches may be
needful during restoration for particular fish species
for local population.
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ABSTRACT
The effect of population density on the Daphnia carinata
individuals were investigated at two different densities with similar food
medium. There is no difference in age at first reproduction, low-significant
changes in carpace length and the number of neonates produced after 15
days to AFR, however, egg diapauses only visible in high density cultures.
These findings suggest that high population density depresses both growth
in adult instars and parthenogenesis to induce ephippial egg under enriched
culture medium.
Key w ords: crowding effect, Daphnia, growth, reproduction,
parthenogenesis

INTRODUCTION
The cladocerans are thriving in freshwater
ecosystem. The population dynamics of Daphnia
under field study reveals a striking transition from
a low density spring population with a large brood
size to a high density summer population with
frequent low egg production (Kerfoot et al, 1985).
There past studies (Hebert , 1978; Burns, 1995) also
concluded that small brood size in a high population
was resulted with limited food supply. In laboratory
conditions, a similar relationship has been observed
The Scientific Temper Vol-IX, 2018

(Kleiven et al, 1992). However, some studies have
been shown that growth and reproduction in
daphniids to be affected by high population densities
or by addition of water from crowded cultures, even
under sufficient food concentrations. (Hebert, 1978;
Burns, 1995).
There have been no studies on the effect
of high population density on the growth and
reproduction of cladocerans. In the present study,
Daphnia carinata individuals were reared at two
different densities in the laboratory to examine the
35

crowding effect on their growth and reproduction
under enriched medium conditions. During the
experimentation, parameters like somatic growth
from hatching to adulthood, days of first
reproduction and number of neonates produced by
the individuals were monitored.
METHODS AND MATERIALS
Daphnia carinata clone was established by a single
female isolated from the culture maintained in the
zoology department laboratory with used water
collected from nearby pond filtered through a glassfibre filter. The stock cultures were maintained on
Scenedesmus spinosus with >5×105 cells ml-1 at
20ºC grown on the medium (Ichimura, 1971) at
similar temperature. The cells from 7 day old culture
were washed with filtered pond water and then cell
concentration was calculated prior to addition in the
experimental cultures.
The series of experiments for low and high
population densities (1 and 20 individuals in 50 ml
1
0
) respectively were made at 20 C temperature and
12 hour sunshine day within the range ((e.g. up to
-1
1000 indiv. l ) that can be observed in natural
environments (Barker and Hebert, 1990) and have
been used for laboratory studies (Urabe, 1988). In
the low density experiment, a neonate born within
a 24 hour period in the stock culture and 20
neonates for high density experiment of similar
stock were placed in 50 ml jar with 50 ml filtered
5
-1
pond water with food alga at 10 cells ml and
5
-1
5×10 cells ml respectively. The lowest food
concentration for maximum egg production can be
maintained by Daphnia of 2-mm length is at about
4
-1
2.4× 10 cells ml of Chlamydomonas (Lampert
and Schober, 1980).
The growth and reproduction of the
cladocerans in both density cultures were monitored
at 24 hour intervals. The animal was placed on a
slide to measure carpace length with an optical
micrometer attached to a microscope. The number
of newly born neonates or ephippial eggs was also
counted until 15 days after first reproduction and
carpace length was measured over a period of 25
days. There are 20 and 10 replicates were used
respectively for low and high density cultures.
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RESULTS AND DISCUSSIONS
The animals about 7 days to mature in both
conditions and no significant differences was
observed in age at first reproduction (AFR) under
the different density cultures (Table 1).
Table 1: Reproductive performance on 15 days AFR at each
population density
Reproductive performance
Density Indiv. (50ml)-1
2
20
t- Value
AFR (days)
8.15±1.01 8.72 ± 1.25 -1.45
Neonates (Female)-1
69 ± 11.40 30 ± 6.30 11.63
Ephippial eggs (Female)-1 NF
1.0 ± 0.10 -

The similar body size in juveniles and AFR between
the both densities suggests that growth and
maturation of Daphnia carinata neonates are not
affected by the population density in culture
medium. The gross pattern of the increase in carpace
length of the cladocerans was similar under both
density conditions, however, the significant higher
carpace length in high density than low density
venue observed up to 10 days of period (t-test,
p<0.05) (Figure 1).

Figure 1: Carpace length of Daphnia carinata at
culture densities.
The mean cumulative number of neonates
increased with age and reached about 72 indiv.
-1
female after 15 days in comparison of 20
-1
individual female under the high density condition
(Table 1, Figure 2). Although smaller adults
produced a small number of neonates and larger
ones were more productive in both conditions, two
to three fold more neonates were produced in low
density compared to those produced by the same
sized female in the high density experiment (Figure
3).
36

Figure 2: Prediction after first reproduction
and cladoceran population.

Figure 3: Carpacae length and reproduction
rate in cladoceran population.
The ephippia were found only in the high
density condition (Table 1) and cumulative numbers
of ephippia produced during the 15 days varied
among replicates ranged from 0 to 9. This high
variability might affect the number of produced
neonates with several protective membranes over
brood chamber during production of ephippial eggs
and probable hindrance in egg production.
DISCUSSIONS
Urabe (1988) has been shown that growth and
maturity in Daphnia to be affected by food
concentration, but both cultures in this study would
be under similar nutrition at least during the juvenile
instars. Growth in the adult instars was slightly
depressed in the high density condition even under
excess quantity of food. This implies that the
crowding effect on growth in Daphnia carinata
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could ontogenetically changes and probably related
to egg production.
The number of produced neonates by
females with similar carpacae length was lower in
the high density culture. The reproductive rates of
cladocerans are affected by temperature (Bottrell,
1975), food concentration (Urabe, 1988; Vijverberg,
1976) and population density (Barker and Hebert,
1990). There was no change in temperature and
photoperiod, and the food concentration was
sufficient. Therefore, high daphniid population
density only has depressed the production of
neonates. The past study as crowded Daphnia pulex
-1
at 270 indiv l fed more slowly than at 30 indiv l
1
(Hebert, 1978) and similar study for 30 hours with
reduced feeding (Lampert and Schober, 1980)
suggesting that crowding might be able to change
growth and reproductive patterns also reduce
metabolic rate and/or assimilation efficiency in
Daphnia resulted in reduced reproduction in the
case of high population density.
There was weak correlation between the
number of neonates and ephippia among replicates
(Spearman’s rank correlation test, Á = -0.45, p =
0.08) and thus the number of neonates would not
have been significantly affected by ephippial egg
production in the present study. Previous studies
have implied combined density-dependent factors
as starvation, limited food or short photoperiod with
high population density (Matveev, 1993). The
present study suggesting that Daphnia carinata
individuals may produce diapause eggs in high
density conditions even under enriched food
medium and a normal photoperiod. The speciesspecific differences in daphniid response to
population density may depend on their body size
and small sized depends may be more sensitive in
the same condition.
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ABSTRACT
The selected sites of Shatiya wetland were studied for a
period of one year for regular physico-chemical parameters and
zooplankton community structure. This study is related to seasonal
variation in zooplankton populations. There community consist o8
Cladocera, 03 Copepoda and 02 rotifera and 01 ostracoda species in
which cladocerans were dominant throughout the study period. There
changes in quantitative and qualitative community structure were
found directly correlated with abiotic factors during study period.
Keywords: Physico-chemical parameter, zooplankton, Correlation,
biodiversity and Shannon-Wiener index.
INTRODUCTION
Zooplankton plays an important role in aquatic
ecosystem. They link the primary producers,
phytoplankton with higher trophic level organisms.
These crustacean populations respond to variety of
anthropogenic disturbances including nutrient
budget and play a role in the wetland ecosystem
(Sharma, 1998). The fishes are completely or
partially depend on zooplankton for their body
requirements.
The Scientific Temper Vol-IX, 2018

The importance of zooplankton as fish
food both for adults and fry has been stressed by
different workers (Fontaine and Revera, 1986).The
presence and dominance of zooplankton species
play a significant role in the functioning of
freshwater ecosystems. Therefore, zooplanktons are
considered indicators of water quality (Geiger,
1983). Zooplankton responds quickly to aquatic
environmental changes (e.g., water quality
characteristics, such as pH, colour, odour and taste,
39

etc.) for their short life cycle and is therefore used
as indicators of overall health or condition.
This study was performed to analyze
zooplankton population both qualitatively and
quantitatively and the results are correlated with
physico-chemical factors to get vital information for
future references and better understanding of the
structure and function of this important aquatic
ecosystem.
MATERIALS AND METHODS
The selected sites of Shatiya wetland were mostly
infested with weeds. This wetland was selected for
study of zooplanktons with four sites due to different
morphometric and aquatic weeds availability, and,
samples were collected between 9.00 to 11.00 AM
in consequent months from June 2011. The subsurface water was collected with the help of bucket.
Zooplankton samples were taken by 50 liter water
filtered with nylon bolting conical sampler and lower
end of net were transferred to separate polyethylene
tubes for 30 ml sub-sample after sedimentation.
The zooplanktons were preserved in 4%
formalin and 4-5 drops of glycerene. Then,
zooplanktons were identified with help of
microscope and systematic literature (Edmondson,
1992 and APHA, 1998) for qualitative study. The
quantitative study was carried with help of
Sidgewick rafter cell (50 mm long, 20 mm wide
and 1mm deep) and each sample was counted at
least five times for average value. Then number of
each zooplankton species was calculated following
Welch (1948) and total number with the help of
formula as:
N (org L-1) = a×b V
Where N= Number of zooplankton per liter, a=
Average number of zooplankton in all counts in a
counting cell of 1 ml capacity, b= The volume of
original concentrate in ml (30 ml), V= Volume of
original water filtered (50 litres).
Diversity index H (Shannon and Reid,
2003) was calculated for zooplankton using the
following formulaeShannon-Wiener index: H = -£ pi In pi
Pi = n/N, n = diversity of individual and
N = total density
The Scientific Temper Vol-IX, 2018

RESULTS AND OBSERVATION
This wetland presents a total of 18 zooplankton
species belonging to zooplanktons as Cladocera
(08), Copepoda (03), Rotifera (02) and Ostracoda
(01) during the study period. The species rich class
Crustacea was represented by eleven species of
large, medium and small-sized Cladocera, three
species of Copepoda viz. Cyclops scutifera and C.
bicuspidatus, two species as Brachionus bidentata
and Keratella valga and only one species of
Ostracoda i.e, Cypris subglobosa.Although 18
species have been identified at various sites in the
Shatiya wetland, but Centropyxis aculeata,
Keratella cochlearis, K. Valga, Alona affinis,
Daphnia magna, Chydorous sphaericus,
Macrothrix rosea and Cyclops bicuspidatus were
common species at all sites.

Fig.1: Seasonal variation of zooplanktons at
selected sites of Shatiya wetland.
Averages of all sites taken together have
shown a bimodal peak, bigger peak was observed
in spring months and the other smaller one was
observed in summer months. The abundance of
zooplankton at various sites followed a sequence:
Site I:
Cladocera>Copepoda>Rotifera>Ostracoda
Site II:
Rotifera > Cladocera > Copepoda > Ostracoda
Site III:
Cladocera> Copepoda> Rotifera>Ostracoda
Site IV:
Cladocera > Rotifera > Copepoda > Ostracoda
The overall abundance of zooplankton in
the river follows a sequence as under: Rotifera >
Cladocera > Protozoa > Copepoda >Ostracoda.
There, Rotifera showed peak density 1080 org l
40

100

-100
during the summer season, 600 org l
during
-100
the autumn season, 60 org l
during the winter
-100
season and 980 orgl
during spring season
(Figure 1). Cladocera showed maximum density 990
-100
-100
org l
during summer season, 560 org l
-100
during autumn season, 240 org l
during winter
-100
season and 830 orgl
during spring season.
Copepoda group exhibited maximum density 260
-100
-100
org l
during summer season, 180 org l
-100
during autumn season, 40 org l
during winter
-100
season and 190 org l
during spring season.
Ostracoda group showed maximum density 40 org
-100
-100
l
during summer season, 20 org l
during
-100
autumn season, 15 org l
during winter season
-100
and 50 org l
during spring season in this study
as a whole.
DISCUSSIONS
The trophic status of the system must be evaluated
through zooplankton and other abiotic factors
interact with organisms. There annual and seasonal
cycle of zooplanktons is variable and plays
functional response (Pennak, 1946). In general,
zooplankton growth was registered during moderate
temperature conditions, which may be due to
regeneration and availability of minerals, being an
outcome of decomposition of organic matter in
sediments, and the algal food during this period are
in consonance with Davis (1964).
The zooplankton population of Shatiya
wetland was found to be composed of Rotifera,
Copepoda, Cladocera and Ostracoda. The group
Crustacea which included Cladocerans, Copepods
and Ostracoda also showed uni-modal curve for their
population though present study during moderate
temperature conditions. The crustacean group
showed maximum numerical surge during warm
periods and minimum during colder periods.
Zooplankton diversity of Shatiya wetland in village
side with 08 species of rotifers and 04 species of
each of protozoans cladocerans and copepods has
been observed (Kumar et al., 2007).
Temperature is the major factor related
with freshwater zooplankton abundance where
bottom layer exhibit fluctuations in temperature,
especially during the summer season (Moitra and
The Scientific Temper Vol-IX, 2018

Bhattacharya, 1965). In the present study, a positive
correlation between zooplankton numbers and
temperature was recorded. Temperature has been
reported to affect zooplankton abundance in two
ways. It acts directly to hasten growth rates resulted
in the increase of population densities; secondly it
stimulates the growth of phytoplankton populations
by providing nutrients and adequate light in the
environment (Taylor, 1974).
The rotifers were the most dominant group
with (35%) followed by Cladocera (31%), Protozoa
(24%), Copepods (8%) and Ostracods (2%) in this
study. The abundance of rotifers in general and
brachionids in particular has been attributed to hard
and alkaline water (George, 1961). Previously in
Gwalior region, Saksena and Sharma (1981) have
reported thirty species of rotifers from different
water bodies. Eutrophication also affects the species
composition, biomass and structure of zooplankton.
In Shatiya wetland, rotifers, cladocerans and
copepods also showed moderate positive correlation
with total hardness, free carbon dioxide and
chlorides but high negative correlation was found
with depth and electrical conductivity. The
distribution of various species of zooplanktonic
organisms was not homogenous at all the sites, and
there was clear cut seasonal variation of zooplankton
and various physico-chemical characteristics
influenced their occurrence.
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ABSTRACT
The global climate change results from the rise in greenhouse
emission within the atmosphere through anthropogenic activities. The
dissolution of carbon dioxide is much more compared to the other gases
within the river water change affects changes with warming. The climate
change and temperature increase have shared to indicate negative impacts
on all aquatic organisms. Thus, it is needful to manage greenhouse discharge
in atmosphere for safe ecosystem with biodiversity.
Key Words: Climate change, atmospheric concept, Carbon dioxide,
Biodiversity, Aquatic ecosystem.

INTRODUCTION
The intense increase in greenhouse gases within the
atmosphere occurs due to anthropogenic activities
causing warming within which rise of temperature
held with alteration in climate. The global warming
has been affecting temperature of water resources,
and, also hydrological events that cause a change
in physical and chemical characteristics of water.
The temperature rise in water-body affects the life
cycle, physiology and behaviors of aquatic living
beings.
The Scientific Temper Vol-IX, 2018

Climate change impacts on inland aquatic
ecosystems will range from the direct effects of the
increase in temperature and carbon dioxide
concentration to indirect effects through alterations
within the hydrology resulting from the changes in
the regional or global precipitation regimes and also
the melting of ice cover.
There have been several researches on the
consequences of climate change on terrestrial,
marine and freshwater ecosystem within the last two
decades. Despite this increase of research on the
43

subject, we still lack a comprehensive understanding
of climate change and predictive capability of its
effects on biodiversity in various organism groups
and ecosystems. The current review was aimed to
enhance the existing information within species
variance and combine this to major anthropogenic
stressors on aquatic biodiversity.
Mechanism of Climate change on Physical
environment: Global climate change directly
affects the water parameters by changing run-off
patterns, increasing the frequency and intensity of
utmost activities, and changing groundwater
recharge rates. The India has a high-risk climate with
a low conversion of rainfall to run-off and really
high year-wise variability.
The rivers with main-flow because of
surface run-off are more liable to changes in climate
compared to rivers with high base-flow indices
because of groundwater support. Also, a rise
flooding frequency is probably alters many river
ecosystems, although the extent to which this
happens will depend on deviation from background
conditions and through non-structural flood
management. The groundwaters recharge certainly
suffering from changes in the amplitude, frequency
and timing of extreme events. Projected changes in
recharge into groundwater stores are different for
median, dry and wet years.
The combined effect of high temperature
and low flow is deleterious to aquatic organisms
with reduction in the dissolved oxygen quantity. The
predicted change in air temperature causes increase
in water temperature is a complex process depends
upon insulators and buffers such as solar radiation,
groundwater input and shading. Other water quality
variables likely to increase in response to more
intense rainfall events include turbidity and
nutrients, with sediment washed in from the
catchment or in the case of nutrients from the
riverbed.
Mechanism of Climate change on Physical
Habitat: Any changes in amount, seasonal
distribution and intensity of rainfall may affect
channel geomorphology, longitudinal and lateral
connectivity, and aquatic habitat. Bunn et al (2002)
reported that loss of spatial and temporal linkage
The Scientific Temper Vol-IX, 2018

can give rise to community isolation, species barrier
and endemism.
There connectivity is typically reduced
through flow disturbances by dams and is often
combined in respect of other morphological
modifications such as channel formation (Ward et
al., 1995). Flow is also a major determinant of biotic
composition.
Climate change and Biotic composition: Thermal
and hydrological regimes are key variables during
river ecosystems (Poff et al, 2009). The climate
change will affect aquatic assemblage at species to
community level. Susceptibility of aquatic
organisms to climate change varies between species
and will in part depend on their biological traits.
Biodiversity in freshwater ecosystems
shows substantial impacts from land use, biotic
exchange and climate (Sala et al, 2000). Threats to
global freshwater biodiversity can be grouped as
overexploitation, water pollution, flow modification,
degradation of habitats and invasion by exotic
species (Dudgeon et al, 2006). These threats are
likely to be further exacerbated by predicted climate
change, leading to greater loss of aquatic
biodiversity.
The reduced individual flow within metapopulation and increased homogenization of
communities favored generalist or opportunist
species (Eady et al, 2013). The spawning behavior
of fishes may triggered by high temperature and
water level or flooding in rivers. A combination of
temperature and the flow regime was shown to
influence the seasonal pattern of changes in
community assemblage of insects (Rectliffe, 2011).
Certain species may act as winners or losers with
climate change will result in a shift in community
structure and possibly lea to change in trophic status.
The key climate changers -temperature and
flow-are likely to determine the invasion and success
of exotic and induced species in rivers (Bunn et al,
2002). There, shift of community balance makes
more vulnerable to invasion by alien species.
Changes in species pattern could also lead to
development of indigenous pest species of particular
among dipterans.
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The Impact of Climate change on Aquatic
Organisms: The change in precipitation regime
causes nourishing load in the river and excess
accumulation of organic material in river catchment
identified by living beings. Also, plankton drift is
possible on the bottom with decreasing fish
consuming organic materials in the system and rise
in hydrogen sulphide layer.
Water temperature plays an important role
for the reproduction of fish species and provide ideal
living environment. The fishes are quite susceptible
to changes in temperature in larva and juvenile stage
of their life cycle. If the population members are
unable to adjust in the response of sudden and strong
change in temperature, disturbances in partial or
complete metabolism may cause mass mortality. The
horizontal local and northern migration is result of
climate change to ensure reproduction and survival.
Also, a decrease in pH level may effects hatching
and emergence of normal juveniles.
Approaches for maintenance of appropriate
Climate: The guiding principles includes focus on
water quantity with maintenance of appropriate
environmental flows, integration of climate change
into water quality management, conservation
planning for freshwater biodiversity, the promotion
of ecosystem resilience, and extending climate
change science into policy and public discourse.
It is recognized that a naturally variable
flow regime is required to sustain freshwater
ecosystem rather than a static low flow in rivers.
The flowing rivers without any disturbances may
respond to changes in soil use and climate through
dynamic movements and are thus more resilient
(Palmer et al, 2008). The retrofit dams with outlet
valves to allow release of environmental flow and
installing fish-ways to facilitate fish passage is more
resilient. In addition, an evaluation should be
undertaken of the appropriateness of inter-basin
water transfers and vulnerability of donor and
recipient riverside biota to climate change.
The conservation planning has key points
for selecting ecosystems as high integrity,
connectivity, incorporation with important areas for
population persistence and identification of
additional processes that can be mapped. A
conservation target is minimum area needed to ensure
representation and persistence. Connectivity must be
The Scientific Temper Vol-IX, 2018

planned in spatial and temporal dimensions, to counter
disrupted hydrological and thermal time-series events
resulting from dam construction, water abstractions
and land-use changes (Richter et al, 1996).
Resilience is the capacity of reduced or
impacted populations or communities to recover
after a disturbance (Hildrew et al, 1994). It reflects
the capacity of natural systems to resist from
environmental change and thus persist into the
future. The resilience of freshwater ecosystem may
be enhanced through restoration practices for small
rivers and wetlands. The vulnerability of freshwater
rivers to climate change depends on water
management ultimately and this options have the
potential to lessen its consequences. Engagement
at a local scale is the scale at which climate change
is going to be felt, it is as important as institutional
support.
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ABSTRACT
Wherever the papaya is grown, the foremost post-harvest
disease is Anthracnose through Colletotrichum gloeosporioides
infection. The current research was conducted to evaluating plant
extracts activity against to manage infection in hold on fruit in each
laboratory and field conditions. Plant specimens were collected from
native area. The wood alcohal extract of Echinops sp. of 10 ¼L from
the concentration of 50 mg/ml resulted within the highest inhibition
zone of 13.5 mm against mycelial growth of C. gloeosporioides.
Spore germination of C. gloeosporioides was reduced by
97.6%, 96.8% and 96.2% over the management by extracts of
Echinops sp., Thymus serrulatus and Ocimum lamifolium, severally.
Among four botanicals evaluated in vivo as 10% and 25% binary
compound extracts, Echinops sp. at 25% concentration showed disease
severity score at 1.3 out of 5 and maintained quality of papaya fruit
throughout 14 days experimental period. Further study is critical on
sensory analysis and developing botanicals as natural fungicides.
Key words: Papaya anthracnose; Colletotrichum gloeosporioides;
Plant extracts; Echinops sp.
INTRODUCTION
The most widespread and devastating diseases of
papaya, particularly throughout storage is
Anthracnose (Tasiwal et al, 2009). It is a serious
The Scientific Temper Vol-IX, 2018

problem to papaya production and additionally arise
constraints to market supply. Its infections area
typically predominated within the field at early
stages of fruit development; however the infectious
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agent remains quiescent til the fruit reaches the
ripening stage.
There anti-fungal agent applied typically
suppresses disease however additionally toxicant
effects area persistent during consumption and then
is also neglected due to metabolic disturbances
within the human body. Therefore, plant extracts
are rising as safer alternatives to traditional
fungicides for the management of plant diseases
(Tripathi and Shukla, 2007). This natural fungicide
has the flexibility to decompose speedily, thereby
reducing their risk to human health and also the
environment (Fokialakis et al, 2006).
The antifungal activities of various plant
species and also the importance of plants as potential
sources of natural fungicides are well established.
The past researches have demonstrated the antifungal potentials of plant extracts against
postharvest fungi (Bautista-Banos et al, 2000). The
anti-fungal potentials of plant extracts particularly
on Anthracnose infection were additionally studied
(Peraza-Sanchez et al, 2005). There is a need to
future research regarding effective and economical
different ways for the management of papaya
disease.
This research conducted on some plant
species had such secondary substances that ensure
their antimicrobial properties and are toxic to
phytopathogens (Tripathi and Shukla, 2007: Amare,
2002). Papaya anthracnose is one among the
foremost diseases of the crop in India (18).
However, restricted studies are accessible regarding
papaya, and, thus this paper envisages impact of
plant extracts against infection under laboratory and
field conditions.
METHODS AND MATERIALS
The fungal agent (Colletotrichum gloeosporioides)
isolated from papaya fruit lesions and grown in
Glucose agar culture tubes at 4°C was used as stock
culture throughout the study.
The plant leaves and twigs collected from
native area were processed and extracted with wood
alcohal. There 50 grams of processed plant
specimens were extracted with 250 ml methyl
alcohal by stirring for 2 hour on magnetic stirrer.
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This extract was filtered through filter paper into a
500 ml spherical bottom flask and reduced to
dryness at 40°C water bath temperature. Thereforth
50 mg of the methyl alcohol extract of every plant
were re-dissolved in 1 ml of the extract solvent and
then tested for antifungal activities.
The paper disc assay for anti-fungal
activity was additionally performed. For this, 10 ¼L
of the extract solution employing a capillary
measuring device impregnated to filter paper disc.
Then pre-cooled disc was allowed to spore
suspension of fungi (105 conida/ml) and when
evaporation of carrier solvent incubated to 4 days
for reaction. The experiment was arranged in
Completely Randomized Design (CRD) with 3
replications. The diameter of inhibition zone was
measured in mm, and also the degree of inhibition
of fungal growth was recorded on a 0-4 scale
(Amare, 2002).
The conidial suspension of target
infectious agent was mixed with solvent served as
control to check its germination. The experiment
was arranged in CRD with 3 replications. A drop of
lactophenol was added to the depression slide and
also thought of the mount was observed under
microscope for spore germination. There
germination was thought of once the length of the
germ tube exceeded its diameter. The quantity of
conidia germinated was counted and expressed as
percentage of germination.
The anti-fungal plant extracts impact upon
harvested papaya in field condition was additionally
evaluated at concentrations of 10 and 25% (w/v)
throughout study. The papaya fruits sterilized and
then incubated with pathogen spore suspension from
10-day old culture and adjusted upto 105 conidia/
ml. These fruits were then treated to plant extracts
to 15 hour, whereas the control fruits were dipped
into sterile distilled water (Mohmmed et al, 2009).
Carbendazim was used as positive control. Five
replications (i.e. 5 fruits) were used for each of the
treatments. The experiment was laid out in CRD.
The disease severity was rated on 1 to 5
scale, wherever 1=0% infection, 2=1-20%, 3=2145%, 4=46-70%, and 5=71-100% fruit area affected
(Bautista-Banos et al, 2002). Fruit quality
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parameters of the fruits were measured following
the methods utilized by Mahmud et al. (2008).
There titrated acid quantity in fruit tissues
(10 g) were evaluated through homogenisation with
water (40 mL) exploiting thinner. Then 5 mL of the
filtrate was titrated using 0.1 N NaOH to an endpoint
pink through 1 to 2 drops of phenolphthalein (1%)
as indicator. The results were expressed as
percentage of citric acid per 100 g fresh weight.
Ascorbic acid was determined exploiting the dye
technique and expressed as mg 100 g-1 of recent
fruits (Ranganna, 1977).
Analysis of Variance (ANOVA) was
distributed with the minitab software. Least
significant difference (LSD) at 5% probability level
was used for mean comparison. Disease severity
ratings were square root transformed whereas
percent spore germination was arcsine transformed
prior to statistical analysis.
RESULTS AND OBSERVATIONS
Effect of plant extracts on mycelial growth and
spore germination of target pathogen:
The Mycelial growth of C. gloeosporioides was
considerably (P<0.05) inhibited by wood alcohal
extracts of tested plant species (Table 1).
The impact of the extracts ranged from
weak to strong (shown on 0-4 scale). Strong
antifungal activity was exhibited by each leaves and
twigs methanol extracts of Echinops sp. and Thymus
serrultus. Growth inhibition score of four was

recorded for extracts of these plants, indicating
complete inhibition of growth and sporulation of
the fungus. Echinops sp. had the highest inhibition
zone diameter of 13.5 mm, which was then followed
by that of Thymus serrultus, Vernonia amygdalina
and Zingiber officinale (Table 1). There were
significant differences among mycelial growth and
spore germination in the presence of anti-microbial
plant extracts (P<0.05). Among the six methanol
extracts, Echinops species and Thymus serrultus
showed strong inhibition with only 1.1% and 2.3%
spores germinated, accounting for 98.7 and 97.3%
inhibition of spore germination over the control,
respectively (Table 1).
Effect of plant extracts on anthracnose
development and quality of papaya fruit
All the four liquid extracts tested considerably
reduced anthracnose severity on papaya fruit that
had been artificially inoculated with C.
gloeosporioides (Table 2). The severity of
anthracnose on a 1-5 scale was 1.3 (e” 1% fruit area
infection) in fruits treated with Echinops sp. extract
at a degree of 25% that was statistically at par with
the positive control (carbendazim) after 14 days of
incubation.
Fruits treated with 25% liquid extract of
Echinops sp. had pH and TSS values of 5.57 and
7.8, severally, that are statistically at par with the
carbendazim treated fruit. The highest TSS was
recorded from the untreated control. There was no
distinction in terms of TA among fruits treated with

Table 1: Antifungal activity of Methyl alcohol extracts of some plant species against C. gloeosporioides
(DI= Differential Inhibition and IE=Inhibition efficiency).
Plant species
Plant family
DI (MM)
IE
SporeGermination (%)
Zingiber officinalis
Zingiberaceae
5.8
2
12.5
Vernonia amygdalina Asteraceae
6.0
1
32.4
Thymus serrulatus
Lamiaceae
6.7
4
1.9
Ruta chalepensis
Rutaceae
6.7
3
7.2
Ocimum sp.
Lamilaceae
2.1
1
47.3
Ocimum lamifolium
Lamilaceae
3.7
3
2.1
Lantana viloumoides Verbenaceae
2.1
1
18.7
Ethiops sp.
Asteraceae
13.2
4
1.0
Artemisia afra
Asteraceae
4.2
3
10.4
Control
-NA
0.0
0
85.8
LSD (0.05)
NA
1.26
NA
3.70
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Table 2: Impact of plant extracts on Anthracnose disease severity and quality of papaya fruit
(TSS=Total soluble solids; TA=Titrable acidity and AA=Ascorbic acid).
Treatments
Disease
Quality Parameters
severity
pH
TSS
TA
AA
V. amygdalina (10%)
2.4
5.76
9.24
0.156
58.26
V. amygdalina (25%)
3.1
5.56
9.75
0.184
64.61
T. serrulatus (10%)
2.3
5.73
9.54
0.149
52.87
T. serrulatus (25%)
2.5
5.73
9.13
0.145
54.96
R. chalepensis (10%)
2.6
5.73
9.42
0.159
55.42
R. chalepensis (25%)
2.7
5.72
8.73
0.164
58.32
Echinopus sp (10%)
1.3
5.84
9.44
0.144
53.04
Echinopus sp (25%)
2.1
5.72
9.56
0.1500
60.97
Control
4.6
5.89
12.46
0.126
39.72
Carbendazim
-1.2
5.46
7.36
0.18
63.56
LSD (0.05)
0.68
0.19
0.96
0.017
7.12
totally different concentrations of V. amygdalina,
R. chalepensis and Thymus serrultus. However,
Echinops sp. at a degree of 25% resulted in TA value
comparable to the fruits treated with carbendazim.
In general, fruits treated with liquid extracts of plants
had higher titrable acidity and ascorbic acid content
than the untreated control (Table 2). Fruits in the
untreated control ripened quickly and this led to the
reduction of titrable acidity and ascorbic acid
content and increase in the pH and total soluble solid
contents of papaya fruits.
DISCUSSIONS
The result incontestable that compounds extracted
from plants vary in their effictivity in control for C.
gloeosporioides growth that is probably due to
variability on the provision and solubility of active
compounds. The findings of this study are in
agreement with previous reports on the antifungal
activity of Echinops sp., Ruta chalepensis, Thymus
serrulatus and Artemisia genus (Amare, 2002:
Ademe et al, 2013). Previous phytochemical
research of Ruta chalepensis resulted in isolation
of various alkaloids and coumarins and therefore
the active ingredients of this plant have antifungal
properties that might prove useful to agriculture
(Ojala et al, 2002).
Crude extracts of Vernonia amygdalina
exhibited antifungal activity and therefore the
compounds as glycosides, saponins and tannins were
The Scientific Temper Vol-IX, 2018

identified as responsive to anti-fungal activity
(Nduagu et al, 2008). Additionally, extract of
Thymus vulgaris and Zingiber officinale oil are
reported to inhibit mycelial growth of
phytopathogenic fungi (Lee et al, 2007). Similarly,
complete inhibition of Helminthosporium solani,
Aspergillu niger, Penicillium digitatum and Mucor
piriformis was reported by extract Z. officinale at
25% concentration. The phytochemical analysis of
extracts confirmed the presence of tannins,
phlobatannins, steroids, tarpenes, saponins,
flavonoids and alkaloids (Cheijina and Ukeh, 2012).
The extracts of tested plants showed high
inhibition on spore germination in comparison to
papaya. This is in agreement with the report of
Barrera-Necha et al. (Barrere-Necha et al, 2008)
which reported the inhibition of C. gloeosporioides
spores with essential oil of Ruta chalepensis.
Similarly, Anand and Bhaskaran (2009) indicated
that in stem ginger extract solely 38.9 and 28.8% of
spores of C. capsici and Alternaria alternate
severally germinated. It is noteworthy that inhibition
of spore germination by the extracts is fascinating
towards the management of papaya anthracnose.
Increased in incidence and severity of the
disease resulted in fruit softening and rot that
successively results in reduction within the
marketability of the fruits (Gamagae et al, 2004).
An identical trend was observed in this study. The
organic acids in papaya are famous to be largely
50

are citric and malic acids, and therefore the increase
in pH throughout ripening and storage can be due
to the metabolic processes of the fruit that lead to
decrease of those organic acids (Mahmud et al,
2008).
The reason for increased TSS content
during storage is mainly due to conversion of starch
into soluble sugar with advances in ripening
(Mahmud et al, 2008). Likewise, decrease in acidity
throughout storage incontestable fruit ripening (Al
Eryani-Raqeeb et al, 2009). Earlier, Selvaraj et al.
(1982) and Mahmud et al. (Mahmud et al, 2008)
reported that the ascorbic acid and measurable
papaya acidity first increases then decrease, whereas
pH and therefore the TSS values increase throughout
senescence. In last, extract of Echinops sp. strangled
growth and spore germination of C. gloeosporioides
likewise anthracnose development by artificially
inoculated papaya fruits and will be used for sensible
management of papaya infection.
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ABSTRACT
The fresh water fish Channa punctatus was exposed to
malathion in the laboratory to study its toxicity. The acute toxicity
tests were conducted during certain intervals in various concentrations
of malathion. The physical and chemical analyses of water were carried
out by following APHA methods. The lethal and sub-lethal
concentration of malathion were found to be LC100 (25 mg/L) and
LC0 (5 mg/L), respectively. The antioxidant enzyme activity in the
liver, muscle and gill, respectively increased during the accumulation
of malathion, whereas it decreased respectively during depuration
period. The effects of malathion resulted in the gradual decrease of
nucleic acids, protein, free amino acids (FAA) and glycogen. During
recovery period, the levels of biochemical components progressively
increased indicating a probable recovery from the disruption of internal
organ. Hence, the pesticide intoxication has made defective
consequences in the normal metabolic pathways which led increasing
the rate of mortality in fish population.
Key words: Labeo rohita, Malathion, Protein, Nucleic acids and
Antioxidant enzymes
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INTRODUCTION
The malathion contamination of ponds is a potential
problem for aquaculture in tropical countries. The
pesticide, on reaching to aquatic systems, greatly
influences the non target organisms such as fish and
birds. Histological studies on fish have revealed that
various toxicants have produced pathological
changes in the tissues such as macrobiotic changes
in the liver, tubular damage of kidneys, gill and
lamellar abnormalities (Ramalingam, 2000). Due to
growth of agriculture in and around fresh water
bodies the pesticides are used abundantly during
the cultivation season and found their way into water
bodies.
The degree of toxicity produced by the
poisonous substance is dose independent upon
environmental conditions such as temperature, pH,
oxygen content and presence of residue molecules
(Singh and Mishra, 2009). It is well known that
protein, carbohydrates and lipid play a major role
as energy precursors in fish under stress conditions.
Enzymes play significant role in food utilization and
metabolism. The proteolytic enzymes participate in
the breakdown of protein molecules into amino acids
and these amino acids are in turn oxidized to give
energy for body function (Saravanan et al., 2000).
Pollutants can produce metabolic changes at cellular
levels by a way of influencing enzyme systems.
The present study has been made to
investigate the biochemical changes followed by
mortality in the fresh water fish Channa punctatus
induced by sub lethal dosages of the pesticide.
MATERIALS AND METHODS
The collected Fishes were fed daily and acclimatized
in laboratory for 30 days. The physical and chemical
analyses of the water were carried out (APHA,
2005). Fish were divided into seven groups (each
containing 10 fish) where six were experimental and
one group as control. Acute toxicity study was
carried out using the standard guidelines to
determine the lethal (LC100), median (LC50) and
safe sub lethal (LC0) levels of malathion in various
concentrations (5, 10, 15, 20, 25 & 30 mg/L). The
mortality of fish (%) was assessed during the interval
The Scientific Temper Vol-IX, 2018

of 24, 48, 72 and 96 hours. The 1/3rd of median
lethal concentration (5 mg/L) was taken to study
the effect of malathion on the biochemical
constituents and detoxifying ability of fish.
.
The water was renewed freshly every day
to produce constant effect of malathion on fish. At
the end of 15 days exposure, the tissues such as liver,
muscle and gill were collected by dissecting the
animal and stored at - 20ºC for biochemical
parameters studies. The remaining fish released into
freshwater for 15 days to know the detoxifying
ability of the fish. At the end of 30 days, tissues
were collected again and one gram of muscle, liver
and gill samples were suspended in 5mL of 0.1 M
phosphate buffer of pH=7 and homogenized. These
homogenates were stored for further studies at 20ºC. The Catalase activity assay was performed
according to Beaumont et al (1990) by following
the H2O2 dismutation at 240 nm in a reaction mixture
composed of 0.1 M phosphate buffer, pH=7, 50–
100 mg protein and 18 mM H2O2. GST activity was
measured at 37°C using 1 mM l-chloro-2,4
dinitrobenzene (CDNB) as substrate.
The activity of acid phosphatase and
alkaline phosphatase were assayed with the method
of TennisWood et al (1976). Proteins levels were
estimated by the method of Lowry et al (1951) using
bovine serum albumine as standard. Homogenates
2 ml (w/v) cold distilled water was prepared in 30%
TCA; values are expressed as mg/100 mg wet wt of
tissue. Free amino acids (FAA) were estimated using
the ninhydrin method (Moore and Stein, 1954).
.FAA was expressed as mg/100 mg wet wt of the
tissue.
The values were expressed as mean ±
SEM. Statistical analysis was performed by oneway analysis of variance (ANOVA) followed by
LSD tests using the computer package SPSS 18.0 v
and the significance of difference was set up at (p<
0.05).
RESULTS AND OBSERVATIONS
The percentage of mortality of Labeo rohita exposed
to malathion in 5, 10, 15, 20, 25 and 30 mg/L for
24h, 48h, 72h and 96h was assessed (Table 1).
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Table 1: Mortality of Channa punctatus
exposed to Malathion.
S Concen- Exposure period (hours) LC50
No. tration
(mg/l) 24
48
72
96
1
5
N
N
N
N
15 mg/l
2
10
N
10% 10% 10%
3
15
10% 20% 30% 50%
4
20
20% 50% 70% 90%
5
25
60% 100% N
N
6
30
10% N
N
N

The median lethal concentration was
observed as 15mg/L since it is caused 50% mortality
in 96 h using the “Maximum likelihood method”
(Finney, 1971). 1/3rd of median lethal concentration
(5 mg/L) was taken to study the effect of malathion
on the biochemical constituents and detoxifying
ability of fish.

Table 2: Anti-oxidant enzyme activity in the tissues of Channa punctatus during accumulation
and de-purination periods
Accumulation study (µmole of Phenol liberated/min/100 mg Protein)
S. Anti-Oxidant enzyme
Liver
Muscle
Gill
No.
Control
Day 15
Control
Day 15
Control
Day 15
1
Catalase
13.6±1.13 42.8±2.1 6.8±0.10 16.2±0.54 6.7±0.13 23.4±0.15
2
Glutathione 5-transferase 19.5±1.12 269.8±0.14 92.9±0.12 142.9±1.04 119±0.52 214.8±0.70
Accumulation study (µmole of Phenol liberated/min/100 mg Protein)
1
Catalase
38.03±1.03 16±1.42 10.3±0.72 7.9±0.23 21.9±0.84 9.7±0.64
2
Glutathione 5-transferase 251.9±1.40 218.8±1.10 134.9±0.16 107.8±0.32 17.9±0.27 158.2±0.44
The activity of antioxidant enzymes in the liver, Depletion on biochemical parameters like Protein,
muscle and gill of Labeo rohita exposed to LC0 Glycogen and Free amino acid were evaluated
concentration of 5 mg/L malathion during during various periods of exposure (Table 3).
accumulation were observed as showed in Table 2.
Table 3 : Sub-lethal effects of Malathion on Protein, Glycogen and Free amino acid in the tissues
of Channa punctatus.
S Organs
Biochemical Control
Sub-lethal Concentrations
No.
parameters
24hr
48 hr
72 hr
96 hr
1
Liver
Protein
225.3±1.42 206.68±1.20 180.2±0.44 178.86±0.42 142.2±0.78
Glycogen
11.2±0.32
10.4±0.16
9.6±0.15
8.7±0.22
6.2±0.16
FAA
28.4±0.15
27.4±0.15
35.4±0.26 33.1±0.22
28.2±0.42
2
Muscle
Protein
189.3±0.3
172.4±0.42 140.24±0.26 134.8±0.12 127.3±0.14
Glycogen
9.6±0.3
9.2±0.3
7.4±0.16
6.7±0.26
5.2±0.16
FAA
217.4±1.13 213.4±0.52 28.4±0.52 24.4±0.10
20.4±0.24
3
Gill
Protein
198.3±0.32 162.6±0.54 125.3±0.63 96.9±0.12
86.3±0.15
Glycogen
11.2±0.23
9.46±0.02
9.2±0.04
6.8±0.11
5.2±0.17
FAA
22.4±0.15
22.2±0.48
21.6±0.46 20.4±0.12
19.8±0.25
Reduction on macro and micromolecules
are directly proportional to the concentration of
malathion and exposure periods. The values were
expressed as mean ± SEM and the significance of
difference was set up at (p< 0.05).
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DISCUSSIONS
The fish were seen to exhibit several behavioural
responses, such as fast jerking, frequently jumping,
erratic swimming, spiraling, convulsions and
tendency to escape from the aquaria during study.
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Rao et al (2005) reported that abnormal changes in
behavior in mosquito fish Gambusia affinis in
response to the sub-lethal exposure to chlorpyrifos.
The fish exhibited unrest and a peculiar
tumbling motion before they died. Moreover, the
herbicide butachlor persists in the aquatic system
for a long period of time. The liver, muscle and gill
tissues showed decreased level of acid phosphatase
(ACP) and Alkaline Phosphatase (ALP) activities.
Shakoori et al (1992) have suggested the decrease
(or) inhibition of ACP and ALP activities are due to
increased necrosis in the tissues like hepatocytes.
The protein, glycogen and free amino acids
were decreased gradually compared to control, when
the period of exposure increased. The depletion of
protein may also be attributed to spontaneous
utilization of amino acids in various catabolic
reactions inside the organism in order to combat
the stress condition (Borah, 1996). Increase of total
free amino acids (TFAA) is an induction of stepped
up proteolysis or fixation of ammonia into keto acids
resulting in amino acid synthesis. Generally, these
two processes contribute to the amino acid pool
(Mohapatra and Noble, 1992). The carbohydrate
reduction suggests the possibility of active
glycogenolysis and glycolytic pathway to provide
excess energy in stress condition (Reddy et al
(1993).
The present investigation shows biochemical
changes due to sub lethal concentration of Malathion
in total proteins, free amino acids (FAA) and
glycogen in target organs and tissues significantly.
Thus the pesticides intoxification has disturbed the
normal functioning of cells with the resultant
alterations in the fundamental biochemical
mechanisms in fish. This would in turn result in the
mortality of fish on chronic exposure to the
pesticide.
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ABSTRACT
The nutritional value of fruits chiefly depends on the quality
& quantity of nutritive substances. Various fungi give rise rots in fruits
of papaya. The fungi are very selective in their nutritional
requirements. They either colonize on fruit surface or breaks enriched
complex nutrients. In this study, five fungus were isolated from papaya
which are responsive to great loss in nutrients especially proteins and
carotenoids. Also, sugar content reduced, while quantity of simple
sugars is interestingly increased during fungal infection.
Key words: Papaya fruit, fungus, nutrition, biochemical.
INTRODUCTION
The papaya fruit has worldwide economic
importance. The papaya fruits are mostly used in
the case of liver problem, infection, constipation
and neural disorders. This is an important tropical
fruit rich in protein, vitamins and minerals. It has
high level of vitamin-C.
Postharvest losses due to fungal infections
are significantly high in papaya fruits. Raymond
(1989) and Ishaku (1989) estimated the post harvest
losses of tropical fruits to the extent of 25% of the
production in Nigeria. Such a numerous studies
conducted during the last few decades have
established the fact that both qualitative and
The Scientific Temper Vol-IX, 2018

quantitative changes occurs in infected fruits.
The fungi influenced the stored substances
by absorbing them or by converting some of the
substances into simpler ones. The quantity of various
free and bound amino acids and organic acids is
altered and gradual decrease in sugar and vitaminC content is observed with the advancement of
disease. Such biochemical changes in fruits reduce
their market value considerably. In present
investigation, the effect of fungal infections on
protein, nitrogen, free amino acids, total sugars,
reducing sugars and ash content of papaya fruits
were studied.
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METHODS AND MATERIALS
Infected papaya fruit samples collected in clean
polythene bags from different locations, and brought
to the laboratory, swabbed in 70% ethanol for 2 min,
washed with several changes of sterilized distilled
water and blotted dry with sterile filter papers. The
nature of spots, rots and extent of tissue damage in
fruits were carefully estimated. Isolations were made
from infected fruits on PDA medium in 9cm
petriplates and incubated at 28± 1ºC for 3 days. Pure
culture obtained from emerging mycelial colonies
were maintained on PDA slant and later identified
by morphological examination, referring to Gilman
(1971); Smith(1960); Tilak(1998) and with other
standard literature. The pathogenicity of various
fungi isolated from infected papaya fruits was
carried out in laboratory by following Koch’s
postulates.
Healthy and apparently uninjured ripened
fruits of uniform size were washed with distilled
water. Surface sterilized with 95% alcohol and air
dried. Surface sterilized fruits wounded to
2×2×2mm. Spore suspension of Rhizopus stolonifer,
Aspergillus flavus, Penicillium digitatum,
Curvularia lunata and Fusarium moniliforme were
inoculated to papaya fruits separately. Then the fruits
were incubated at 28± 1ºC for 8 days.
The healthy fruits without inoculation
served as control. The healthy and inoculated fruits
were analyzed for nitrogen, protein, total sugar,
reducing sugar, total free amino acids, non reducing
sugar and ash content. The nitrogen content was
estimated by conventional Microkjedalh’s method
and multiplied by factor 6.25 to determine the
protein percentage. Free amino acids were estimated
by the method of Jayaraman (1984). The changes
in total suger and reducing sugar were estimated by
following the method of Dubols et al. (1956) and
Miller (1959) respectively. The ash content was
estimated by following the method of Hart and
Fisher (1971). The estimation of ascorbic acid has
done by following the method described by
Sadasivam and Manickam (1992).
RESULTS AND DISCUSSIONS
Pathogens responsible for the postharvest diseases
The Scientific Temper Vol-IX, 2018

of papaya are mostly fungi. Losses due to
postharvest diseases are enormous in tropics and
subtropics. Keeping this view the importance of fruit
in our diet, the efforts are required to minimize the
losses which can save at least 20% of our fruit
production. In present investigation there is decrease
in total sugar and increase in reducing sugar was
observed in infected papaya fruits.
Table 1: Essential biochemical changes due to
infection in papaya fruits.
Fungal
Pathogen
(%)
R. stolonifer
F.moniliforme
C.lunata
P. digitatum
A.flavus

Nitrogen Protein Amino
(%)
(%)
acids
(%)
0.20
1.30 3.90
0.19
1.24 3.78
0.18
1.17 3.31
0.25
1.61 3.90
0.22
1.42 4.10

Total
Sugar
(%)
5.05
4.98
4.90
4.83
4.87

Reducing Vit C
Sugar
(%)
(%)
4.80
1.30
4.92
1.15
4.75
1.25
4.78
1.30
4.95
1.24

Control

1.12

10.6

4.00

7.00

10.7

Total
Ash
(%)
0.24
0.66
0.56
0.48
0.54

2.25 2.18

Generally it is observed that the quantity
of the amino acids in free as well as bound forms
increased in infected fruits. Increase in free amino
acid may be due to proteolysis of fruit proteins
catalyzed by the fungal enzymes (Arya, 1993). The
increase in protein bound amino acids to be due to
the association of fungal mycelium with fruit tissues.
Vitamin-C of both healthy and infected fruits decline
as fruits are stored but the decline is more
pronounced in the infected fruits. Healthy fruits are
very rich in mineral content while in papaya infected
with R.stolonifer; there is decrease in mineral
content heavily due to the secretion of cell wall
degrading enzymes and by toxin produced by
pathogen.
CONCLUSION
It is concluded from above investigation that the
postharvest infectional changes in papaya fruits
discussed here clearly showed that the significant
biochemical changes reduced nutritive value of
papaya fruits and ultimately renders them unfit for
human consumption and reduces their market value.
ACKNOWLEDGEMENTS
I am grateful to the Head, Botany Department of
Jai Prakash University Chapra for laboratory facility
required to this research.

58

REFERENCES
1.
2.
3.
4.
5.

Arya Arun (1993). Tropical Fruits- Diseases and Pests,
Kalyani Publishers, New Delhi.
Dubols, M.G. Hariltan, K. A., Robers, P. A. and Smith, F.
(1956). Analytical chemistry 28:350-356.
Gilman, J.C. (1971). A manual of soil Fungi, 2nd edn,
Iowa. State College Press, Ames, Iowa, 450p.
Hart, D.L. and Fisher, H.J. (1971). Modern food analysis.
Springler-Verlarg, New Delhi.
Ishaku, B. C. (1989). Two post-harvest fungal infection
of the carica papaya. Fruits in Ibadan. M.Sc. dissertation,
University of Ibadan, Nigeria.

6.

Jayaraman, J. (1984). Laboratory Manual of Biochemistry.
Willey Eastern Ltd. New Delhi.
7. Miller,G. L. (1959). Analytical chemistry 31:426-428.
8. Raymond, W. D. (1966). The importance of moulds on
the deterioration of Tropical food and feeding stuffs. SCI
Monograph No. 23, pp: 21-30.
9. Sadasivam, S. and Manickam, A. (1992). Biochemical
methods for agricultural sciences. Willey Eastern Ltd.
10. Smith, G. (1960). Industrial microbiology; Fungi;
Industrial applications. 5th edn. Arnold, London.pp 399.
11. Tilak, S.T. (1998). Aerobiology, Satyajeet Prakashan.
Pune, India.pp.504.
http://www.scientifictemper.com/

The Scientific Temper Vol-IX, 2018

59

The Scientific Temper Vol-IX, 2018

60

The Scientific Temper
VOL-IX, NO.1&2; JANUARY-JULY, 2018
ISSN 0976 8653, E ISSN 2231 6396
UGC SR NO 2535; JR NO. 47226
e-mail:letmepublish@rediffmail.com
Web: www.scientifictemper.com

BIOLOGY OF SUGARCANE LEAFHOPPER UNDER LABORATORY
AND FIELD CONDITIONS
Nikendra Kumar
Ex-Research Scholar, Jai Prakash University, Chapra (Bihar)
Email ID: www.nikuraj@gmail.com

ABSTRACT
There are several sugarcane insects in which Pyrilla
perpusilla recently emerged as a challenge for farmers and researchers
to control infestation in sugarcane fields. This pest causes stunted
growth and also loss of sugar content in infected fields. The pest
biology showed different periods in laboratory and field conditions
during study period. This comparative study in laboratory and natural
condition showed that field conditions are more favorable to their
reproduction, growth and survival.
Key Words: Pyrilla perpusilla, endemic, survival, incubation, larval
stages
INTRODUCTION
The Sugarcane leaf-hopper, Pyrilla perpusilla Wlk.
(Lophopidae: Homoptera) has recently become an
endemic pest and is posing a great threat to the sugar
industry in India. Pyrilla perpusilla is a serious pest
of the sugarcane where both nymphs and adults, feed
on it as well as on other secondary host plants, by
sucking the cell-sap that extensively affects its
production (Kumar and Sharma, 2008). The pest
remains active throughout the year with 3-4 numbers
of generations with optimum activity from July to
September and survives on wheat, barley and oat
The Scientific Temper Vol-IX, 2018

etc. during winter (Shah and Saleem, 2002) .
The adults as well as the nymphs inflict a
heavy damage to the plant and excrete a thick
transparent liquid, which ultimately makes a
medium for black mould. P. perpusilla causes direct
and indirect losses. The cane juice becomes high in
glucose, tunes insipid and if used, for making gur,
gives a soggy mass, which does not solidify properly
(Chaudhry and Ansari, 1988). An early infestation
during the grand growth period of cane adversely
affects the yield while the late-infestation from
September onwards mostly affects the sucrose
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content of sugarcane (Puri and Sidharth, 2001).
The biology and the behaviour of P.
perpusilla were first described by Fletcher (1914)
in Bihar, India. A large number of workers have
recorded basic biological data on P. perpusilla, but
many studies are incomplete and of little general
applicability. For instance, studies of the insect’s
development rate have been made under semicontrolled temperature conditions and humidities
(sometimes without the temperature/humidity range
being given) and the sugarcane cultivar used is often
not stated (e.g. Gupta & Ahmad, 1983; Dhaliwal et
al., 1987).
METHODS AND MATERIALS
The first instar hatched from each egg cluster was
transferred to potted plant placed inside cage. These
nymphs were left undisturbed to feed and eventually
metamorphose into adults. The adults were carefully
observed and sexed using morphological features.
The pre-oviposition, oviposition and postoviposition periods were studied under laboratory
conditions.
The adult males and females were collected
from the rearing cages within 24 hours of last moult.
Batches of the three males and a female were placed
separately in twenty rearing jars (10cm dia x21cm
height). A 2.5cm thick layer of plaster of pairs was
laid at bottom of each jar in order to provide
sufficient moisture for sugarcane leaf from wilting.
The mouth of each jar was covered with a muslin
cloth allowing aeration to the adults. Fresh leaves
were supplied daily while removing the old leaves.
Insects in the rearing jars were monitored daily until
all the insects died. The pre-oviposition, oviposition
and post-oviposition periods were recorded. In
another separate experiment, newly emerged adult
males (n=20) and females (n=20) were collected
from the rearing cages and places separately in
rearing jars described earlier with 10-12cm long
piece of sugarcane leaf and monitored daily until
all the insects died in order to determine the
longevity of adults.
The sex ratio, mating and oviposition
behavior of the P. perpusilla were studied under both
laboratory and field conditions. To determine the
The Scientific Temper Vol-IX, 2018

sex ratio, adult P. perpusilla present on every plant
under experimental plot were sexed and counted
once a week. Sex ratio of adults was determined
using x2-test.
Preliminary observations of mating and
egg laying behavior were carried out in the field.
Focal animal sampling was applied. The total
number of egg clusters found on the adaxial and
abaxial surfaces of leaves in each plant in the
experimental pest was counted once a week. At the
same time, the total numbers of egg clusters found
on the luxuriant plants and scraggy plants were also
recorded. Data were analyzed using simple t-test
for oviposition site selection.
RESULTS AND OBSERVATIONS
The biology and reproductive behavior in Sugarcane
leafhopper were studied under both laboratory and
field conditions. There was no evidence that any
life stages of P. Perpusilla were present on the stem
of sugarcane rather than leaves. The experimental
plot was the result of the buildup of naturally
available population of this insect.
P. perpusilla was established throughout
the study period since there was no use of
insecticides, herbicides or fungicides. Subsequntly,
P. perpusilla found in the experimental plot were
identified by comparing their morphological
characters with voucher specimens from the
laboratory. Newly emerged adult female were ready
to mate two days after emergence from the fifth
nymphal instar males and females began to copulate
about two days after their last moult and mating
occureed usually during the day males and female
mated multiple times usually with different partners
with each mating episode lasting 1-2 h female
typically mated multiple times during a 1week
period before starting to oviposit mating continued
throughout the oviposition period
Female carried an egg cluster for about 6090 min at the tip of their abdomen before depositing
it on a leaf. The females oviposit mainly during the
day however, in same cases it was observed that
females oviposit even at night. The female have a
pre- oviposition period which range from 7-11 days,
with a mean of 8.8±1.0 days. The maximum,
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minimum and mean values for the oviposition
periods are 22, 10 and 15± 1.4 days, respectively
while the same values for post-oviposition phases
are 8, 2 and 5±2.0 days respectively (Table 1).
Table 1. Duration of various life parameters of
Pyrilla perpusilla during study period.
Life History
Parameters
Pre-oviposition Period
Oviposition Period
Post-oviposition Period
Male Longevity
Female Longevity
Incubation Period (In Lab)
First Instar Nymphs
Second Instar Nymphs
Third Instar Nymphs
Fourth Instar Nymphs
Fifth Instar Nymphs

Laboratory (Days)
7.85
16.30
4.30
27.40
31.20
7.30
9.40
8.60
7.80
9.20
9.50

Field
(Days)
9.40
19.70
7.50
30.85
35.70
8.50
11.30
10.80
10.60
12.20
12.40

Average
(±SD)
8.20±1.00
16.00±1.40
5.00±2.00
25.00±3.10
33.10±1.80
6.80±0.81
9.50±1.60
10.91±1.06
8.26±1.03
12.26±0.80
11.20±0.95

A female during her lifespan produces 2-5
egg clusters with an average of 3.3±1.1.the number
of eggs in a cluster obtained from rearing cage
ranged from 17-56 with mean of 33.0±10.3 while
eggs in a cluster obtained from the experimental
plot ranged from 18-57 with mean of 32.0±10.8 the
difference in means between eggs in a cluster laid
in rearing cages and in the experimental plot is not
statistically significant (t-test, p>0.05 ) the total
number of eggs laid by a female during her lifetime
ranged from 47-200 with a mean of 133±10.2.
DISCUSSIONS
Under laboratory conditions the incubation period
ranged from 6-8 days with a mean of 6.8±0.81 days
and under field conditions it ranged from 6-9 days
with a mean of 6.9±0.87 days (Table-1) the
difference between incubation period under
laboratory and field condition is not significantly
difference (t-test:p>0.001) Egg viability recorded
from egg clusters collected from the rearing cages
was found to be 89.79% while that of egg clusters
collected from experimental plot was 87.22% there
was no significant difference between viability of
eggs laid in rearing cages and in the experimental
plot (t-test; p>0.001). Kumarasinghe and
Ranasinghe (1985) have stated that the mean number
of eggs in an egg cluster of P. perpusilla in kantale
The Scientific Temper Vol-IX, 2018

(in dry zone) Srilanka was 35. The mean number of
eggs in a cluster at kelaniya (in field) was found to
be 33.05± 10.39 Despite the differences in climatic
conditions between Kelaniya and kantale the mean
number of eggs in a cluster in both places is
approximately the same this indicated that the
number of eggs in a cluster is an inherent trait
unaffected by climatic differences which exist.
Longevity of the adult females was
significantly greater (t-test; p< 0.01) than that of
the males female lived for 31-37 days with a mean
of 33.15±1.81 days, whereas the longevity range of
the males was 21-31 days with a mean of 25±3.13
days (Table 1). The viability of eggs appears to be
affected by the ambient relative humidity especially
when it shows drastic fluctuations (Mogal et al,
1983). They reported that the viability of eggs was
49% at 7.03% Rh and it gradually increased with
increasing relative humidity reaching a maximum
of 92% at 82.26% Rh meteorological data recorded
during this study showed that the relative humidity
at Gopalganj had a narrow range of fluctuation
between 70 and 87% with a mean of 81±3.2% and
that the viability of eggs remained high throughout
the study period since the mean viability of eggs
recorded in the study (89.74%) is very close to the
maximum percentage viability (92%) recorded by
Mogal et al (1983). It is likely that the range of
relative humidity prevailing at Kelaniya is optimal
for the hatching of P. perpusilla eggs.
Records of adult males and female
counted in the field showed that there is no
appreciable departire from the male: female ratio
of 1:1(Chi2 test p>0.05) Absolute counting of males
and female was carried out this sex-ratio study.
Sampling of an animal population is necessary only
when the population is large since counting of
individuals is time consuming and costly. However
when a population is small and individuals could
be conveniently counted a census of the population
may be carried out this gives a true value of the
absolute population size within limits of human error
and wherever possible is preferable to sampling. It
was observed that a low population level of P.
perpusilla remained throughout the study period in
the study area Principle factors responsible for a
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low level of abundance of P. Perpusilla in the wet
zone of Sri Lanka have been described by
Ganehiarechchi and Fernando (2000)
There was no overlap of adults of different
generations of P. perpusilla during the present study
since the maximum lifespan of adult female was
much shorter than the developmental period from
egg to adult and there were no other sugarcane fields
in the neighborhood, the study plot was sufficiently
isolated and immigration was unlike.
ACKNOWLEDGEMENTS
I am grateful to the Head, Zoology Department of
Jai Prakash University Chapra for laboratory facility
required to this research, and, Umesh Kumar for
mutual support during study period.
REFERENCES
1.
2.

3.

Chaudhary NA and Ansari MA (1988): Insect pests of
sugarcane in Pakistan. Progressive Farming 8: 10-18.
Dhaliwal ZS, Bal RS and Bains SS (1987): Lethal effect
of high temperature on various life stages of Pyrilla
perpusilla (Walker) and its important parasitoids. Indian
Journal of Ecology 14: 266-272.
Fletcher TB (1914): Report of the imperial entomologist.
Report of the Agricultural Research Institute & College,
Pusa, 1913-14: 62-75.

The Scientific Temper Vol-IX, 2018

4.

5.

6.

7.

8.

9.

Ganehairmachehi GASM and Fernando IVS (2000):
Population Dynamics of the Sugarcane Planthopper
Pyrilla perpusilla in the Wet Zone of Sri Lanka: Tropica
Science 40(3): 144-153.
Gupta M and Ahmad I (1983): The Effect of Temperature
and Humidity on Different Nymphal Instars of Pyrilla
perpusilla Walker Entomon, 8(1): 19-22.
Kumarasinghe, NC and Ranasinghe MASK (1985): Life
history and monthly incidence of sugarcane leaf hopper
Pyrilla perpusilla singhalensis (Homoptera: Lophopidae)
in Kantale. Proceedings of the 41st Annual Session of
the Sri Lanka Association of Advancement of Science,
1985: 38.
Kumar S, Khan MA and Sharma K (2008): The Sugarcane
lophoid Planthopper Pyrilla perpusilla (Homoptera
Lophopidae): A Review of Its Biology, Pest Status and
Control: Bul Entomol Res. 86: 485-498.
Mogal BH, Rajput SG and Mali AR (1983): Effect of
relative humidity on hatching of sugarcane Pyrilla (Pyrilla
perpusilla perpusilla Walker) eggs. Indian Sugar 32: 773774.
Puri KD and Sidharth K (2001): Effect of Pyrila Epidemic
(1999-2000) on Sugarcane Yield and Sucrose Proc. 63 rd
Ann. Conv. Sugar Tech. Assoc., India, 25th to 27th August
2001: A60-A68.
Shah HA and Saleem MA (2002): Applied Entomology
(2nd Ed.) Izhar Sons Printers, Lahore, pp. 92.

http://www.scientifictemper.com/

64

The Scientific Temper
VOL-IX, NO.1&2; JANUARY-JULY, 2018
ISSN 0976 8653, E ISSN 2231 6396
UGC SR NO 2535; JR NO. 47226
e-mail:letmepublish@rediffmail.com
Web: www.scientifictemper.com

ECOLOGICAL STATUS AND PERFORMANCE THROUGH POND
ECOSYSTEM WITH PERSPECTIVES FOR FUTURE
CONSERVATION

Nilam Priyadarshini and Prashant Kumar
Research Scholar, Department of Zoology, JaiPrakash University, Chapra (Bihar)
Associate Professor, Department of Zoology, Ram Jaipal College, Chapra (Bihar)
Nilampriyadarshini351978@gmail.com

ABSTRACT
Ponds perform diverse roles within the biosphere as an
integral component of the hydrological system. However, studies on
pond ecosystems are often neglected due to its present aquaculture
potential. There are only very limited research work and no review
on pond ecology in India. There is lack of government initiative on
pond conservation in Indian context, therefore, an attempt has been
made in this review paper to evaluate the ecological status and
ecosystem functioning of ponds affected with pollution and
encroachment with perspectives of conservation in future.
INTRODUCTION
The ponds are significant, as it prevail ecosystem
services that play major role in our life. However, it
is a indisputable fact that ponds are relevant resource
to outcome global issue, but are ignored in nearly
all important processes like carbon processing and
transport. The ponds are component of the
environment and also the interacting network of
metabolically active sites (Downing, 2010). The
estimate suggests that ponds occupy over 90% of
the worldwide water resources (Cereghino et al,
2014). The ponds were discussed for sustainable
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solutions to major problems of global climate
change, such as, nutrient retention, rainfall
interception, and carbon sequestration provided
through ponds. This signifies ponds as small wetland
features with its substantial ecological roles and
landscape values.
Ponds are a crucial freshwater resource
which play critical role in maintaining biodiversity,
but seriously susceptible to degradation (Keeble et
al, 2009). The ponds management can beneficiary
to the biodiversity, pollution alleviation, flood relief
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and global climate change. Moreover, the pond’s
ecosystem connects directly with the community
people. Presently ponds are increasingly arise as
threatened freshwater habitat (EPCN, 2008). Proper
pond water management can mitigate climate
change impact; provide water for population
through recharge aquifers and capture heavy rainfall
event (EPCN, 2008). The active processes in ponds
have global significance and therefore their role and
contribution in global ecosystem processes should
be emphasized (Downing, 2006).
There is no review paper on ecological
status and ecosystem services related with small
water reservoirs like ponds initiated problems about
their current status in India. There a preliminary
attempt have tried to compile the fragmented reports
on ponds to clarify their present status and
ecosystem services with certain measures for
perspective conservation of this important aquatic
ecosystem.
Ponds as instruments for water security: Ponds
are a serious asset which provides vast opportunities
in water security sector (EPCN, 2008). The global
climate change is probably to amplify rainfall
variability in all sites with scarcity or maximum
rainfall (McCartney and Smakhtin, 2010).
This change in rainfall pattern will recharge all
freshwater resources and groundwater in which
ponds are also possible water storage options for
water security through storage of vital small volumes
and being increasingly appreciated as a major
contributor to the event of local human and livestock
populations. The similar is case in urban area as
special part urban water resources necessitate their
proper sustainable management (Ray and
Majumdar, 2005). The pond network can
significantly reduce water loss by rainfall water
access prior to groundwater storage (Cereghino et
al, 2014). Thus ponds are essential receptors for
harvesting rainwater and in maintaining
groundwater levels (Ray and Majumdar, 2005).
Ponds as biodiversity hotspots: Pond harbors
nutrients and preserve biodiversity through the
global processes of biosphere (Miracle et al, 2010).
The ponds are important in supporting biodiversity
like other freshwater resources (Science for
The Scientific Temper Vol-IX, 2018

Environment Policy, 2008) as special habitat for a
diverse range of aquatic species (Fairchild et al,
2005). Ponds located even in close proximity to
every other display quite different hydrologic
behavior and different environment related to each
pond (Lee et al, 2015). This can be because small
water bodies, like ponds, are more easily formed
during a kind of landscapes. Local conditions which
include geology, altitude and land cover of the
border area greatly influence characteristics of the
ponds. Thus, ponds tend to indicate different
characteristics during a region, whether or not
they’re relatively near one another (Science for
Environment Policy, 2008).
The previous research indicating special
ecological features in ponds than other freshwater
systems evidenced through more aquatic insects than
rivers and interestingly represents regional diversity
(Biggs et al, 2005) provide shelter to several type
fish species. There both individual site pond
networks provide biodiversity as provide also
shelter to amphibians, fishes, plant species, avian
and small mammals (Keeble et al, 2009). The ponds
having low catchment than other freshwater systems
and confers both positive and negative aspects to
their security, and, we see major degradation process
with severe anthropogenic disturbances in one side
but also complete protection from land derived
pollutants on other side in present and next future.
A pond may show combinations of three different
food cycle components as algae, periphytrons and
detritus plants. The presence of this wide selection
of food sources is one among the explanations for
the presence of an oversized number of species of
animals in ponds (Dubey, 2013).
Ponds display carbon sequestration: Ponds
provide sustainable solutions to problems like global
climate change and management of scarce water
resources (Cereghino et al, 2014). Ponds display a
major role within the global carbon balance also in
period of climate change (Miracle et al, 2010). The
ponds are more heterotrophic than large ecosystems,
processing large amounts of atmospheric carbon
storage. It also hold low oxygen quantity than large
water resources, which enhances their carbon
sequestration capacity. There more organic carbon
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invested in ponds rather than large aquatic systems
(Downing, 2010).
Ponds as pollution alleviation factors: Ponds can
be used as structures to manage water quality
(Downing, 2006). It can remove pollutants including
nitrogen, phosphorous, and sediments in upper
surface to reduce the nutrient load of the next water
resources
In this technique of nutrient retention,
ponds are strategically located in such the simplest
way to intercept water from the drainage systems
before they reaches into rivers or wetlands
(Cereghino et al, 2014).
Other miscellaneous services: Ponds also perform
other beneficial effects such as regulating
temperature and humidity referred to as
microclimate regulation. Ponds may modify the
rates of groundwater infiltration and evaporative
loss of water (Smith et al, 2002). The action of ponds
don’t seem to be limited to their local and regional
scales.
The ponds are also important as they
contribute immensely in the atmospheric
biogeochemical cycles (Miracle et al, 2010). It can
be treated as model ecosystems to check scientific
aspects of ecology, conservation biology, global
climate change modeling and evolutionary biology
(EPCN, 2008). They are available to maintain and
provide link between human and forest animals
(Dubey, 2013).
Measures for pond conservation
It is essential to take care of the water quality of
ponds at the required level as less management
practices applied in respect of other large water
resources. It can provide multiple services at
regional populations. The ponds are traditional
structure to store rainwater in most parts of India.
These work as water reservoir may be used for
various activities like alternate drinking water
source, bathing, washing clothes, irrigation,
aquaculture and non-secular activities. However,
Indian ponds are under threat to accelerating
pollution rate and disappearance due to filling up
and encroachment.
There is also scarce research due to
consideration of small system and funding inability
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contributed to dearth of fine pond researches in
India. This resulted in threatened ecosystem
although play substantial roles in ecological stability.
It hold great necessity to research for conservation
and sustainable development in future.In India, even
high rainfall areas have water scarcity problem
during summer months and, therefore, it may be
valuable to harvesting rainwater and in maintaining
local groundwater levels (Ray and Majumdar,
2005). Ponds are important to the life and prosperity
of the agricultural ecosystem in India. It also store
water for sustainable use in future rural and urban
regions (Ray and Majumdar, 2005).
Ponds as decentralized water resources are
more helpful against droughts and floods and,
moreover, are less expensive water structures (India
Today, 2014). It seems that a network of community
ponds have lost within previous periods. Ponds can
play very significant roles as sustainable water
resources, in India, especially as sources of drinking
water, domestic use and aquaculture.
CONCLUSION
This paper provides information on ponds in context
of their conservation and management planning in
India. The available studies showed threatened
status due to increase in pollution rates and
encroachment. There is a need of government policy
to deliver the plan on the ground. There is a need to
promote future research and development on ponds.
There is also scope to develop water red data list
(WARD) as IUCN red data list for extensive survey
and development of these water reservoirs in India.
There is also need of systematic analysis of ponds
as optional storage options in relation to their local
services and adaptation to climate change in India.
It is a fact that ponds provide practical water
conservation solutions.
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ABSTRACT
Wetlands are such natural habitats that performing valuable
ecosystem services such as flood protection, water quality
enhancement, food chain support and carbon sequestration. The
wetlands may be extensively used without resolving drastic conditions
and without chemicals might results in crop production with other
wetland services with intact biodiversity.
This paper related to ecological screening of Shatiya wetland
with the scope of its perspective use and sustainability of crop
production. It also provide insight about recent anthropogenic
disturbances which will lead sequential pressure to reclaim and loss
of natural existing crop fields and the increasing cultivation of energy
crops.
Key words: Wetlands, sustainable agriculture, floodplains, rice fields,
water use, irrigation.
INTRODUCTION
There is several human settlements primarily
occurred in fertile areas along rivers as primary
settlements have occurred near water resources.
Such river-connected wetlands are recognized as
valuable site for agricultural works from the primary
human settlements worldwide, because they have
fertile soils resulted through regular sediment
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deposition during flood events (Chew, 2003). The
wetlands are reclaimed for agriculture in many parts
of the universe with ever simple drainage and land
amelioration measures within the course of
civilization. The natural wetland ecosystems with
agricultural activities leading to reduced
biodiversity (Hassan et al., 2005; Mitsch and
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Gosselink, 2007). It is certain that substantial
wetland areas affected by drainage and development
are only available for different regions mostly
through agriculture (Millennium Ecosystem
Assessment, 2005).
The expected growth of the universe
population within the next 25 years, the necessity
for food products will increase 50% by 2030
(Hassan et al., 2005). Additionally, there’s a
growing trend to grow energy crops to be utilized
in bio-fuel production (Smeets et al., 2007). Also,
some measures to boost neutral climate will lead to
a greater pressure to natural areas for agriculture.
This might mean that wetlands run an increasingly
higher risk of being drained and destroyed. Another
consequence is that the active exploration of more
flood-tolerant and salt-tolerant crop varieties which
will grow successfully under limited periods of
water logging or drought-associated salt stress. This
might lead to agricultural activities in wetlands that
leave the water regime of the wetland intact but still
disturb the wetland ecosystem by adding fertilizer
or pesticides.
The aim of this review is to measure the
impacts of the agricultural use of wetlands from
different perspectives, with special attention to the
results of past and current developments of landuse dynamics and new agricultural approaches for
wetland functions and their benefits worldwide.
Agriculture in Wetlands
Floodplains in river basins in many parts of the
universe are used for agriculture with their natural
fertility. Floodplain sediments are regularly
deposited by flooding with river water in very wide,
flat areas, with subtle height gradients from natural
levels with their relatively coarse sediments. The
most important areas of those floodplains are highly
suitable for growing crops, while the lower parts
are wetter but are often suitable for grazing. These
large ‘land amelioration’ works in floodplains have
particularly deprived them of their wetland character
in many parts of the planet (Nienhuis, 2008). In
semi-irrigated regions, the appliance of freshwater
for irrigating crops has also created major problems
for wetland conservation.
The river floodplains also provide a big
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benefit to river fisheries. Many river-dwelling fish
species spawn in aquatic vegetation on floodplains
and also the fish larvae take advantage of the
floodplains (Welcomme et al., 2006). There are
many initiatives to restore natural flooding and to
order environmental flows to boost floodplain
fertility and river fisheries and similarly protect river
floodplain biodiversity (Coops et al., 2006;
Welcomme et al., 2006).
Current Trends in Agriculture
The global food production has doubled within the
past 40 years are enough to increased human
population (Hassan et al., 2005) at the expense of
major losses in biodiversity, disruption of worldwide
element cycles, problematic eutrophication and
toxification of our freshwater resources, and loss
of regulating ecosystem functions. The challenge
for the next 25 years to food production (FAO, 2003)
also have another trend is able to create additional
demands for agricultural land and increasing
production is that the increasing use of first
generation bio-fuels as another energy source to
fossil fuels (Smeets et al., 2007). The latest, more
flood-tolerant crop varieties may help to sustainable
solutions within the context of agriculture, wetland
ecosystem services and biodiversity.
Flood-Tolerant crop varieties and their use in
Agriculture
It remains questionable whether major crop species
may be made suitable for growth in wetland
environments. Research in crop science has shown
a spread of crop varieties that have better water
logging tolerance than the regular cultivars. It
provides an outline of the range of flood tolerances
of cultivars of wheat, barley, oats, triticale, maize
and rice, at the vegetative stage, within the sector
or in flood-prone soils from target environments.
The timing, duration and intensity of the
flood events clearly affected plant responses in these
preliminary experiments. It should be stressed here
that the circumstances investigated are very brink
on this commercially used agricultural environments
and means representative for wetlands. The welldrained wetland soils and also the flood periods were
very short as compared with those of natural wetland
environments. There some crop varieties have some
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extent of flood tolerance. It is essential to search
flood tolerant strains which could provide scope in
wetland productivity.
There is no systematic research whether
new variety of crop species apart from rice will be
grown in wetland environments. Plant breeding and
genetic modification is ongoing to develop cultivars
that are more flood-tolerant and salt-tolerant. It
would be worthwhile to live success and part of these
developments and specifically seek for opportunities
where such new cultivars could be utilized in
selected wetland environments.
In view of the importance of wetland
ecosystem services, it would be preferable to
practice agriculture in wetland environments
without the requirement of forced drainage measures
that basically transform wetlands to dry soils. River
floodplain systems are more suitable for
experimental use of flood-tolerant crops.
Wetlands for Agriculture alongwith other
wetland services
Many wetlands are currently subject to extensive
land uses, during which food production is typically
combined with other functions like water quality
enhancement, flood detention or biodiversity. This
sort of land uses are traditional crop cultivation
methods without chemical fertilizers or pesticides,
grazing schemes involving livestock, or traditional
water management schemes to boost fish catches.
At the current, such extensive land uses are often
found in regions with subsistence agriculture where
local communities produce food on a short scale,
mainly for personal or community level (Waters,
2007). Combinations of local crop growing, fish
production and grazing are being practiced during
a semi-natural setting.
These systems could be optimized to
supply more food per unit of wetland area while
conserving the wetland, leaving its hydrology intact
the utmost amount as possible and protecting its
functions, including its biodiversity. It is important
to agronomists, environmental scientists and local
stakeholder groups cooperate to strive for the most
effective combinations of land uses and other
measures and for its actual implementation.
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CONCLUSION
It is crucial to guard our remaining natural
ecosystems from anthropogenic disturbances as
cater demand of over-population in regions under
process of development within the present universe.
The floodplains and rice fields has proven to be
sustainable through past periods with minimal
requirement of chemical fertilizers and pesticides.
The wetland systems could be considered for
growing flood-tolerant crop varieties. These are just
the conditions often found in wetlands connected
partially to rivers. Such agricultural activities in
wetlands could also be tested in floodplain
restoration projects.
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ABSTRACT
There was a significant different (P<0.05) in weight gain and total
length increase for treatments with the control condition. The result
of this study has show variation in water parameters, but diet I
contained the richest nutrients gave rise to the best growth and size
increment. Fish mortality was nil for diet I, 30.0% for diet II and 60%
for diet III. Diet I was the cheapest, hence its usage may be encouraged.
Key words: Zooplankton, Maggot, Growth, Survival, Water quality.
INTRODUCTION
Fish is most generally accepted food source and
provides vitamins, calcium and unsaturated fats to
human population. Enriched nutrient supply in
aquaculture enables the expansion and survival of
fishes (Dutta Munshi et al., 1990). The low supply
of fish protein within the country has been increased
malnutrition especially among low income groups.
Fish like other animals require essential nutrients
to larval stages for maximum production. The
nutrient can be supplied from plankton (Adigun,
2005), worm’s maggot or supplementary diet for
culture success. The planktons within the food
composition of predatory fishes could reduce the
high cost related to artificial diet. Survival and
increased availability of fries and fingerlings were
The Scientific Temper Vol-IX, 2018

better supported in combination with plankton, than
the result with artificial diet alone within the
hatchery (Ovie, 1996)
High cost of fish feed has been a major
problem to fish farmers in India. Artificial feed is
sometimes expensive because the feed ingredients
compete for its consumption by human and
livestock. There is have to identify, explore and
utilize cheaper natural feeds which are easily
available with less competition. The maggot grown
on poultry waste was reported to possess large
potential for fish production (Giri et.al., 2002).
Fishes have used protein efficiently as energy
source; hence they convert protein to energy better
and faster than livestock. The current study will
73
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RESULTS AND DISCUSSIONS
The water quality parameters were different for diets
(Fig. 1, Fig. 2 and Fig. 3) showed varied metabolic
nature of fingerlings during study period. This
observation confirms influence of water quality
upon fish survival and adequate growth performance
(Games et al., 2000).
Dissolved oxygen ( mg l-1 )

MATERIALS AND METHODS
Four weeks old fingerlings of Clarias batrachus
were obtained from the breeding stock of
Kushinagar (U.P.) hatchery plant and conveyed in
plastic bucket to tanks of 5.60 m 2 . the
acclimatization was done in tank and food supplied
after 24 hours of starvation. Ten specimens each
were selected randomly from the pool and stocked
into tanks with different dietary components. The
experimental diet analysis was as: 40% maggot in
diet I, 41% coppens with artificial food in diet II
and only common ingredients (22% maize, 32.50%
soybean, 3.60% blood meal as feed and .50%
premix vitamins) in diet III.
The proximate analysis of first diet, maggot
grown from poultry waste contained 44.5% of crude
protein, 10% of ash and 24% of lipid. The cultured
zooplankton contained 60.8 crude protein, 9.05%
ash and 13.4% lipid, while coppens contained
45.00% of crude protein, 9.05% of ash and 12% of
lipid. Each treatment was applied in duplicate. Diet
I contained maggot meal fortified with zooplankton,
Diet II composed of coppens alone Diet III
contained only zooplankton as control condition.
The zooplanktons were cultured as described by
Ovie (1996) and screened through mosquito netting
to get rid of wastes.
The fingerlings were fed twice daily for
five days at 9 h and 15 h and food quantity adjusted
in accordance with their weight. Batch measurement
of weight was taken with the help of an balance and
recorded at weekly intervals, while total length
measurements recorded with the help of a measuring
board every week. Water temperature, dissolved
oxygen, nitrate and chlorophyll were observed
routinely (APHA, 1989). Growth and survival of
fingerlings were monitored for each treatment.

Data were subjected to one way analysis of
variance (ANOVA) at 5% level of significance.
Duncan Multiple Range Test was used to determine
the difference among means.

Number of Weak

Fig. 1. Fluctuation of dissolved oxygen(mg l-1)
in the larvae tanks.
There was a major difference (P<0.05) in
the body weight of the fingerlings in comparison
with standard condition (Table 3). However, visual
observation of the treatment combination in diet I
revealed that it was richer than diet II (Coppens
45.0% crude protein, 12.0% lipid and 9.5% ash).
According to Gomes (2000), fingerlings are always
able to convert the protein components in natural
meals more efficiently than those found in artificial
feed. This observation is in step with the current
study where maggot meal fortified with cultured
Dissolved oxygen ( mg l-1 )

determine the worth of zooplankton as natural feed
with low cost, easy availability, less compatible and
most easily reproducible source for the expansion
and survival of Clarias batrachus. We also studied
variation in water parameters for various diets under
experimental period which also affects upon biology
of fishes.

Number of Weak

Fig. 2. Fluctuation of nitrate ( g l-1) of larvae
tanks.
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Dissolved oxygen ( mg l-1 )

zooplanktons, provided adequate protein, lipids,
fatty acids, minerals and enzymes for the fingerlings.
However, both combinations enhanced better
growth of fingerlings as well as minimized problems
associated with artificial diets (Ovie, 1996).

Number of Weak

Fig. 3: Fluctuation of Chlorophyll (g l-1) of the
larvae tanks.
Again, the present observations were
corroborated with the finding of Fasakin et al.
(2003) who opined that natural organisms in large
quantity and high quality guaranteed good
performance of fry and fingerlings in aquaculture.
Lan and Pan (1993) reported that the nutritive value
of natural feed promotes better growth and higher
yield in fish than from artificial feeds.
Table 1: Biochemical composition of various
zooplanktons(%): MOIS=Moisture, CP=Crude
Protein, CF=Crude fiber, CHO=Carbohydrate,
ASH=Ash, P=Phosphorus, C= Carbon.
Zooplankton
Daphnids
Daphnia
carinata
Rotifera spp.
Copepoda spp.
Average
Composition

MOIS CP CF
CHO ASH P
C
88.3 68.9 12.09 6.47 1.44 0.18
90.7 53.5 7.00 25.9 11.40 1.09 0.34
89.3 63.9 14.0 9.9
1.00 0.16
89.6 56.8 19.6 0.50 9.43 0.26
89.47 60.7 13.17 13.7 9.5
1.17 0.17

Table 2: Weakly variation in body weight for
all treatments (g): time in weeks.
Diets/Weak
Diets-I
Diets-II
Diets-III

1
3.56
3.33
3.13

2
5.45
3.94
3.40

3
7.70
4.95
4.50

4
8.10
5.90
5.57

5
10.20
7.00
5.78

6
11.85
8.24
6.49

7
8
12.48 14.40
8.90 9.51
6.69 7.38

Table 3 : Weakly variation in total length for
all treatments(mm) : time in weeks.
Diets/Weak
Diets-I
Diets-II
Diets-III

1
76.5
76.6
75.5

2
82.0
79.7
78.5

3
85.5
82.5
81.0

4
95.0
85.5
81.0

5
100.0
90.5
85.0
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6
106.0
91.5
86.9

7
8
110.0 118.5
93.5 101.0
88.0 90.5

This may have been the reason why diet I
fortified with zooplankton resulted in the best
growth performance and fish survival. Although
artificial feeds are specially made to meet the
nutritional needs of fingerlings; their nutritional
benefits were better realized in combination with
zooplankton. Diet III gave rise to the highest
recorded mortality probably due to the nutrient
composition became insufficient could no longer
sustain to satisfy the growing fingerlings. This has
often been the situation over time when fishes are
grown alone on natural feed.
There was a significant difference
(P<0.05) in the total length increase of the
fingerlings when compared with the control
treatment (Table 4). According to Fasakin et al.
(2003), fishes reared on qualitative natural meals
as diet I achieve adequate growth because they
utilized the nutrient from such feeds better and faster
than from artificial feed coppens, diet II. In this
regard, the present study is consistence with earlier
researchers (e.g., Fasakin, 2003). The methods used
for collecting, processing, drying storing and
administrating of feeds have been almost similar
with previous researches. The slight variation may
have arisen from differences in the dung used for
maggot production, rate and frequency of feed
application.
An overall survival of 70% was recorded at
the end of this study. Fish mortality was nil in diet I,
30.0% in diet II and 60.0% in diet III. The
fingerlings depend solely on zooplankton in diet III
resulted in highest mortality. This event may have
arisen because as the fingerlings advanced in size
over time, the nutrient composition of diet III
become insufficient and inadequate diet resulted in
the weakness and subsequent death of the
fingerlings. Again the quality and quantity of the
zooplankton may have varied or become insufficient
for fast growth and sustenance over time. Such
observation is in agreement with the report of
Wedemeyer (2001). The mortality recorded for diet
II may have emanated from depleted water quality
arising from the use of artificial diet. This
observation is similar with opinion of Ovie (1986)
reported that the use of artificial diet along provided
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insufficient nutrients and could induce some effects
which will result to fish mortality. The high survival
rate of fingerlings used for this study could be
compared with 75% and 95% survival for artificial
and natural feed revealed from study of SB
Upadhyaya(1998). The uniformity in the results
obtained in both studies may have emanated from
careful handing of fingerlings which minimized the
degree of stress experienced during weakly fish
measurement exercises by different researchers.
The study revealed that diet I proved to be
the most conductive for rearing Clarias batrachus
juvenile in this research. It was the best alternative
in comparison with diet II and III, because it gave
rise to the best growth rate and size increment. It
was richer in crude protein, crude fiber and lipids
necessary for adequate growth and survival of
fingerlings. The diet was also not compatible
because low cost of production, easily accessible,
easily reproducible and economically viable. In
contrast, the use of coppens (artificial diet) resulted
in laborious water quality monitoring, less
economically viable and not easily affordable to fish
farmers.
CONCLUSION
This study has shown that diet I was the best
alternative for the rearing of Clarias batrachus
fingerlings. The diet resulted in the best growth/total
length increase with highest fish survival. Thus, it
may be concluded that the cost of fish production
was greatly reduced, the growth rate of fish
improved and survival of the fingerlings enhanced
when maggot meal was fortified with cultured
zooplanktons may be used as food.
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ABSTRACT
The hydrobiological parameters influencing indirectly to the
trophic composition in any water reservoirs. A hydrobiological study
conducted in three ponds in Gopalganj district of Bihar showed that water
parameters are within the permissible level in water quality standard for
fishery. The water quality parameters were estimated by standard methods.
The micronutrients showed higher iron content in most of the ponds. This
study concludes aquaculture potential in ponds and its conservation is
essential.
Keywords: Hydrobiology, chemical factors, phytoplankton

INTRODUCTION
The world’s water resources are under pressure and
must be managed for human survival. It is, therefore,
necessary to have most relevant information for
arriving at rational decisions that will result in the
maximum benefit to most people. The real and
reliable water management is vital for sustainable
utilization in next future.
The small ponds have been also used earlier
times as a traditional source of water supply in India.
However, the pollution in local water resources are
resulting through sewage disposal, soil organics,
detergents, fishing operations and agricultural
chemicals (Usha et al., 2006; Hasan et al., 2007). In
The Scientific Temper Vol-IX, 2018

recent years, their importance has somewhat
declined due to technological advancements leading
to more centralized water supply systems. There is
a similar attitude among ecologists and planners to
conserve ponds as perspective water resource in
rural populations (Park and Park, 2005). The present
study is an effort about the water quality of selected
ponds for their sustainable exploitation for multipurpose task in future.
METHODS AND MATERIALS
The study was carried out in three different selected
ponds in Gopalganj district. Water samples were
collected fortnightly from February to April, 2017
77

from the upper surface of ponds in PVC and BOD
bottles (for estimating dissolved oxygen).
The trace elements like Ca, Mg, Fe, Cu
and Zn were also estimated (Gupta, 1996) by atomic
absorption spectro-photometer. The detection limits
for Ca, Mg, Fe, Cu and Zn were 1.0, 0.1, 3.0, 1.0
and 0.8 μgl,-1 respectively. The plankton sampling
was performed by filtering a known volume of water
through plankton net. These planktons were fixed
in formalin and sedgewick rafter used for
quantitative determination. Statistical analysis was
done by using window based minitab software.
RESULTS AND OBSERVATIONS
The water quality variables in studied ponds showed
also diverse phytoplankton, zooplankton and fish
populations. There are different phytoplankton
groups in these ponds due to variation in water
parameters.

Figure1. Dominant Phytoplankton groups in
studied ponds
Table - 1: Variation of chemical parameters in
ponds.
Variables
DO
Free CO2
TA
pH
Cnd.
TDS
Nitrate
Phosphate
Calcium
Magnesium
Iron
Copper
Zinc

Pond 1
6.37(1.01)
12.47(3.36)
20.00(3.60)
7.40 (0.34)
123.8 (8.26)
56.30 (3.79)
0.720 (0.38)
0.850 (0.01)
0.013 (0.01)
5.15 (0.05)
1.13 (0.01)
0.081 (0.01)
0.820 (0.03)

Pond 2
8.19(1.07)
13.27(4.68)
11.00 (3.6)
7.47(0.25)
29.63(1.7)
14.00(1.0)
0.210(0.11)
0.00
0.03(0.01)
2.05(0.05)
0.71(0.045)
0.07(0.01)
0.39
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Pond 3
5.91(2.38)
23.47(16.66)
47.87(56.23)
7.5(0.21)
114.3(36.96)
52.67(16.56)
0.38(0.32).
2.56(0.25)
0.14(0.001)
3.37 (0.01)
0.49 (0.01)
0.09 (0.02)
0.30 (0.01)

Correlation coefficients computed among the
chemical parameters of three ponds showed a
number of significant relationships (Table 2).
DISCUSSIONS
The quality of an aquatic ecosystem is dependent
on the physicochemical qualities of water as also
on the biological diversity of the system (Tiwari and
Chauhan, 2006).
The ponds 1 and 3 were previously used
for washing and bathing and so Cyanophyceae and
Euglenophyceae also encountered during the study
which are generally seen to appear near sewage
outfall (Pandit, 2002). The highest dissolved oxygen
value and nearly neutral pH in pond 2 can be
attributed to the diversified plankton population. All
ponds have been found to be favorable for fish
productivity as nitrate value of these sites ranged
between 0.1-2.56 mgl-1. The low range of phosphate
value in all the ponds is due to high temperature
(Manna and Das, 2004).
In this study, it has been observed that iron
is below limit in pond 1 and pond 3, whereas in
pond 2 comparatively lower iron value is associated
with moderate abundance of Euglenophyceae. This
confirms that magnesium also has a great role in
stimulating and maintaining Euglena blooms (Dutta
Gupta, 2004). This is possible because calcium
increases the availability of other ions and
magnesium acts as a carrier of phosphorus (Wetzel,
1984). The concentration of copper and zinc in these
ponds are very low.
The classical inverse relationship between
dissolved oxygen and carbon dioxide was found to
be significant (Wetzel, 1984), however, it also
confirmed in this study with low nitrate value except
pond 2 which ultimately resulted in phytoplankton
variation. Significant positive correlations of
conductivity with phosphate and magnesium
indicate that they are the key factors governing the
conductivity regimes of the ponds investigated.
Calcium and magnesium are significantly
correlated which can be attributed to the fact that
both are integral part of plant tissue and contribute
to the hardness of water (Wetzel, 1984). Further they
play an important role in neutralizing the excess acid
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produced in the system (Das, 2002). This also
justifies the significant positive relationship of
calcium with alkalinity. Iron showed significant
positive correlation with copper and zinc. These are
essential micronutrients for plants and many
animals, required in trace amounts, and thus vital
in the molecular architecture of various proteins,
enzymes and vitamins.
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ABSTRACT
The blue-green algae are primitive but the fortunate and sustained
organism during the course of evolution. They are emerging candidates for
efficient conversion of solar energy into chemical energy. The cyanophyte
system in rice field produces oxygen as a by-product and agricultural practices
in such fields produces biomass to decrease carbon dioxide and accomplish
nitrogen fixation. The blue-green algal diversity was investigated in local
rice fields through soil samples from sites having spatio-temporal differences
during the study period. The study revealed 17 genera and 21 species of
blue-green algae population as a major nutritive material in rice fields.
Keywords: Cyanobacteria, Diversity, Rice fields, North Bihar, Species
richness

INTRODUCTION
The algae are either unicellular or thalloid plants
that contain characteristic photosynthetic pigments
and channelize oxygen throughout the
photosynthesis. The cyanobacteria are major parts
of the micro-flora in rice fields and play an important
role among the requirement and expression limits
of soil fertility, consequently increasing rice
production (Song et al, 2005). They have an
important role among the biological process,
especially within the rice fields (Hazarika et al,
The Scientific Temper Vol-IX, 2018

2012). The rice fields are suitable site enriched with
algal diversity (Dey et al, 2012). It constitutes
enough favorable ecosystems for the expansion and
reproduction of these microscopic creatures to
adequate requirements for light, water and higher
temperature (Whitton and Potts, 2000).
The cyanobacteria in turn offer adequate
amount of nutrients, like nitrogen and phosphorus
requirement for rice cultivation (Singh et al, 2014).
Most rice fields have a natural population of bluegreen algae which provides a sustainable source of
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mineral cycling. There are many widespread genera
in crop field soils that considerably contribute to
their fertility (Rao et al, 2008; Choudhary et al,
2011). The studies on algal diversity have received
wide attention within the recent times (Thajuddin
and Subramanian, 2005). Thus rice fields are
suitable habitat for algal population.
The serious ecological imbalance within
the soil caused by pesticides indirectly affects the
productivity of the rice fields. The agrochemicals,
besides dominate over pests, harm an over-sized
variety of non-target useful micro-organisms as they
persist among the soil of such ecosystem (Kapoor
and Arora, 2000).
The rice field researches on algal flora
were additionally assigned in Indian rice ecosystems
(Dasgupta and Ahmad, 2013; Singh et al, 2014).
However, data on species diversity and its role in
rice field productivity is restricted throught the last
decades (Nandi and Rout, 2000). The agro-climatic
condition of rice fields of Chapra (Saran) district
favors the growth of several rice cultivars in
conjunction with luxuriant algal population. This
study provides an insight into various aspects of
algal population in this agro-ecosystem.
METHODS AND MATERIALS
The study was conducted in four rice fields of
Chapra District to explore existing algal diversity.
The soil samples from rice fields were air dried,
homogenized and mixed for experimentation. Now
trace soil sample carried from different rice fields
were kept in 5 petriplates with 40 ml sterilized algal
medium under optimum condition of light and
temperature in the laboratory. The quantity of each
species (CFU) in appeared algal colonies on the
plates after 10-12 days of incubation were recorded
after microscopic examination. The microscopic
studies were performed about morphology and fine
structure of algal population. Identification of
cyanobacteria was done using the keys given by
Desikachary (1959) and J Komarek (2005). The
data collection was performed about abundance,
density, frequency with the help of existing
formulae. The relative abundance of a selected algae
was calculated by using the formula: RA = Number
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of samples containing the species/Total No. of
occurance of all the species × 100; whereas algal
diversity has been calculated by Shannon’s Diversity
index.
RESULTS AND DISCUSSIONS
The cyanobacteriae are acting as bio-fertilizer to
improve soil fertility with eco-friendly manner and
so there is need of extensive researches to manage
soil quality for enhanced productivity. The regional
algal isolates can be simply more effective due to
pre-adaptation to the existing natural conditions.
The composite pure culture from specific regions
might suitable as nitrogen fixing algae are being
cultured for their demand as natural fertilizer in
India (Venkataraman, 1981). However, only rare
culture may established promptly in any specific
area and this feature create gap for local biodiversity
studies to derive optimum edges from endemic
strains. There regional diversity documentation may
help in screening of suitable algal inoculants to be
applied as bio-fertilizer in crop fields likewise also
to search new strains with alternative
biotechnological potentials.
There algal isolates from soil samples of
three different sites were examined under
microscope for salient feature and identified in
accordance with key provided by Desikachary
(1959) and J Komarek (2005). The observation
revealed Nostocalesare as abundant genera in the
local rice fields. The total colony is abundant in
irrigated fields rather than rain-fed rice fields. The
rice fields near saryug river, while rain-fed region
with CFU below 50% confirms low rate of nitrogenfixation with low productivity.
The species abundance comprised Aulosir
afertilissima and Nostoc carneumis as maximum
(Table 1) followed by three species Anabaena
variabilis, Nostoc punctiforme and Nostoc
opsislobatus during study. Relative density of N.
lobatus and Nostoc carneum is more than other
cyanobacterial strains. Relative abundance of
N.lobatusiae supports the finding of Nayaket al
2007. N. lobatus, A. fertilissimia, N. carneum, A.
variabilis, N. punctiforme, are the dominating
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Table 1: Diversity parameters of blue-green algae in selected rice fields
Sl no. species
FO
RF
1
Anabaena doliolum var. Bhardwaja
100
5.36
2
Anabaena oryzae Dixit
100
5.42
3
Anabaena variabilis Kutzing
100
5.38
4
Anabaena oscillatroides
80
4.32
5
Aulosira prolifica Bhardwaja
80
3.80
6
Cylindrospermum majus Kutzing
80
3.60
7
Nostoc puctiformi (Kutzing) Hariot
80
3.40
8
Anabaenopsis amoldii var. Ramanathan
60
2.86
9
Anabaena fertilissimia CB Rao
60
2.56
10
Anabaena orientalis Dixit
60
2.22
11
Cylindrospermum licheniformis Born and Flah
60
2.86
12
Cylindrospermum stagnata Born and Flah
60
2.49
13
Nodularia spermagina Mertens
60
2.40
14
Nostoc calcicola Brebsson
60
2.20
15
Nostoc sps Born and Flah
60
2.00
16
Nostoc hatei SC Dixit
60
2.10
17
Aphanizomenon volzi Komarek
60
1.90
18
Anabaena sphaerica Bhardwaja
40
1.70
19
Cylindrospermum indendatum CS Rao
20
1.60
20
Anabenopsis circularis var. Javanica wolosz
20
1.50
21
Aulosira fertilissimia CB Rao
20
1.40
species of the tropical rice fields of this region. Many
competent Nostocsp (Nilsson et al 2002), and
Anabaena sp. (Adhikary, 2002) was able to colonize
rice in root surfaces and intercellular spaces having
higher nitrogenase activity compared to their freeliving species.
Table 2: Abundance and distribution of Bluegreen algae in various locations of Chapra
district.
Collection site Number
Species
Hs
of Genus Richness
Doriganj
12
21
3.40
sonepur
10
19
3.25
Ishuapur
07
14
2.10
Marhowra
04
12
2.00
Masarakh
03
10
1.80
Diversity index of algal population in the
Rice field of selected sites of Chapra were calculated
by Shannon-Wienner Method (Table2). It also
revealed more diversity index in rice field with
riverine water supply rather than rain-fed rice fields
The Scientific Temper Vol-IX, 2018

RD
5.64
6.20
5.82
4.46
3.92
3.80
3.60
5.24
2.12
3.10
2.70
2.76
2.60
2.40
1.94
2.00
1.80
2.10
1.80
1.70
1.60

RA
4.42
4.50
4.86
4.14
3.20
3.40
3.00
3.16
1.42
2.32
2.20
1.96
2.10
2.00
1.80
1.70
1.60
1.40
1.50
1.30
1.20

through intoxication due to excessive use of
chemical fertilizers and pesticides (Adhikary 2002).
The earlier study (Deep et al., 2013) confirms that
urbanization adversely affects the wetland algal
populations. An extensive study is needed using
these organism as inoculums for their use as biofertilizer as they are pre-acclimatized in all the
collected sites.
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ABSTRACT
Climate change is projected to cause significant alterations to
aquatic biogeochemical processes, (including carbon dynamics), aquatic food
web structure, dynamics and biodiversity, primary and secondary production;
and, affect the range, distribution and habitat quality/quantity of aquatic
animals. Nutrient and carbon enrichment will enhance nutrient cycling and
productivity, and alter the generation and consumption of carbon-based trace
gases. Consequently, the status of aquatic ecosystems as carbon sinks or
sources is very likely to change. The magnitude, extent, and duration of the
impacts and responses will be system and location-dependent.

INTRODUCTION
Climate change is very likely to have both direct
and indirect consequences on the biota and the
structure and function of tropical freshwater
ecosystems. Changes in key physical and chemical
parameters at the landscape scale as described by
Allison et al (2007) are very likely to affect aquatic
community and ecosystem attributes such as species
richness, biodiversity, range, and distribution, and
consequently alter corresponding food web
structures and primary and secondary production
levels. The magnitude and extent of the ecological
consequences of climate change in freshwater
ecosystems will depend largely on the rate and
The Scientific Temper Vol-IX, 2018

magnitude of change in three primary environmental
drivers: the timing, magnitude, and duration of the
runoff regime; temperature; and alterations in water
chemistry such as nutrient levels, DOC, and
particulate organic matter loadings (Barange, 2009).
The key threats to natural resources
including aquatic resources and fisheries have been
categorized as over-exploitation, invasive species,
habitat change and pollution (Loh, 2008).
Freshwater ecosystems and organisms are believed
to be susceptible to climate variability and change.
Fluctuations in precipitation are manifested in
quantity of rainfall, floods and drought. Flood events
can increase productivity as nutrients are washed
85

into aquatic systems but may also enhance siltation,
displace communities and destroy infrastructure.
Climate change will probably produce significant
effects on the biodiversity of freshwater ecosystems
throughout the tropical and possibly initiate varying
adaptive responses. The magnitude, extent, and
duration of the impacts and responses will be
system- and location-dependent, and difficult to
separate from other environmental stressors.
Biodiversity is related to, or affected by, factors
including: the variability and availability of local
resources; disturbance regimes in the area; the local
species and their dispersal opportunities or barriers
and biotic interactions with flexibility in
reproductive and life-history strategies for certain
aquatic organisms (Brucet, 2009). There is growing
evidence, however, that climate change will
contribute to accelerated species losses at regional
and global levels and that the effects of alterations
in the biodiversity of ecosystem structure and
function are likely to be more dependent on given
levels of functional diversity than on the total
number of species (Dembski, 2009). Moreover, both
the number and type of functional units present in a
community largely affect ecosystem resilience and
vulnerability to change (Brucet, 2009).
A second major effect of climate change
will probably be alterations in the geographic range
of species, thereby affecting local and regional
biodiversity. As climate change effects become
more pronounced (e.g., degree-day boundaries or
mean temperature isotherms shift northward), the
more ecologically vagile species are likely to extend
their geographic ranges (Hecky, 2006). In North
America, for example, the distribution of yellow
perch (Perca flavescens) is projected to expand
northward beyond its current, primarily subarctic
distribution.
Impacts on Aquatic Productivity Processes
Change in fish community structure resulted by
physic-chemical alteration leading to increased
proportions of smaller-bodied individuals (Jepssen
et al., 2010 and Murisa Ndebere et al 2011)
associated with climate warming is expected to
impact other lake processes, such as nutrient
dynamics and mobilization. Aquatic productivity
The Scientific Temper Vol-IX, 2018

processes are affected through changes in
phytoplankton composition and primary production,
invertebrate composition and production, and foodwebs.
Impacts on composition, distribution,
abundance, fishery yield and life history of fishes
Climate factors modify biological cycles of fish
which are adapted to certain hydrological conditions
especially seasonal patterns such as in riverine
species. Climate change will modify distribution of
freshwater species through shifts in distribution of
plankton, invertebrates and fishes. Changes in
timing, intensity and duration of floods will affect
migration especially of riverine fish species and will
affect spawning and transport of spawning products.
Fishes are cold-blooded organisms and
their metabolic rates are strongly affected by
warming. Increasing temperature affected
physiology of fishes because of limited oxygen
transport to tissues at higher temperatures.
Temperature mediated physiological stress and
timing may affect recruitment success, abundance
and populations and changes in abundance and can
alter composition and growth rate.
Changes in timing of floods may trigger
production at the wrong time from plankton to
invertebrates and fish may be considered as
consequence of climate change. Shifts in species
phenology including spring advancements and
delays of annually recurring life cycle events are
amongst the most severe consequences of global
warming (Durant et al., 2007). These shifts are often
unequal amongst species and trophic levels, causing
a mismatch between the phenology of organisms
and their food.
Climate change may shift species
dominance. It may provoke sudden and
unpredictable responses as ecosystems shift from
on state to another. Regime shifts in fish stocks have
been observed to be mediated not only by overfishing and pollution but also by climate change.
There is close relationship between life
history parameters and temperature. Cool water
species are more affected by slight temperature
change than warm water fish (Parmesan, 2006). A
cross-comparison of fish populations in temperate
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lakes has shown that lower-latitude fish species are
often not only smaller, but also grow faster, mature
earlier, have shorter life spans and allocate less
energy to reproduction than populations at higher
latitudes (Blanck & Lammouroux, 2007).
Impacts on parasites and disease incidences in
fish
Temperature is one of the key driving forces behind
many ecological processes that affect the life-cycle
of parasites. Global increase in average temperatures
is expected to affect productivity of capture fisheries
and aquaculture systems by increasing the
vulnerability of fish species to parasite attacks and
diseases (Marcogliese, 2001). Climate change
increases susceptibility of fish to disease as their
immune function is compromised in the presence
of stressors like high temperatures and crowding.
High temperatures and reduced oxygen
concentrations are also expected to lead to
proliferation of gill parasites, thus causing
respiratory problems and even death of infected fish
(Pojmanska et al., 1980). A climate change is also
expected to indirectly affect parasites and their hosts
in aquatic systems through alteration in water levels,
eutrophication and ultra violet radiation
(Marcogliese, 2001; Cochrane et al., 2009).
Conclusions and recommendations
Climate variability and change is a major
environmental and socio-economic problem which
poses a major challenge to natural resources such
as fisheries and livelihoods. The international,
regional and national governments and institutions
are increasingly recognizing this challenge. There
is need to understand the impacts of climate
variability and change on different production
sectors and on livelihoods. The capacity, knowledge,
policies, regulations, awareness are all still weak
and need to be built to maturity if the challenges
posed by climate change are to be adequate
addressed to reduce their effects on livelihoods.
Policies to address climate change issues at
international, regional and national levels have been
developed and there are some international, regional
and national legal instruments which can be applied
to address climate issues but putting these in practice
still remains a challenge.
The Scientific Temper Vol-IX, 2018
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ABSTRACT
Haematological studies of Channa punctatus of local reservoirs in
Siwan district within the present study includes the erythrocyte count,
hemoglobin concentration and haematocrit value or packed cell
volume of blood and subsequently absolute values of MCV, MCH
and MCHC were also calculated by the respective formulae. The key
effects of butachlor on blood parameters are concerned with total
RBC count, their size and differential count of WBC. The importance
of this study is worried with pesticide pollution of paddy field in local
area and therefore the effect of butachlor on the hematological profile
of the exotic carp, Channa punctatus.
Keywords: Hematological, Paddy field, Channa punctatus.
INTRODUCTION
Siwan district located in north Bihar with
Daha river in India. The local farmers used furadan
in paddy fields for control of weeds, and, within
the last decade tremendous change has occurred in
the crop fields ecology with use of insecticides and
chemicals to regulate weeds and increase the yield.
A significant quantity of this chemical finally finds
way within the rivers (Sangeeta and RK Agrawal,
2003).
The most icthyofauna of the river consists
The Scientific Temper Vol-IX, 2018

of Channa punctatus and other small fishes. Channa
punctatus is an endemic fish species of local paddy
fields.
Pestcide pollution has proved to be very
hazardous for the final fauna and specifically for
the icthyofauna of crop fields. Heavy inflow of
furadan is extremely common in Daha river which
brings general morphological and physiological
changes in aquatic biota generally and to Channa
punctatus specifically. Effect of heavy pesticide
pollution on hematological parameters ofvarious
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fishes has been studied by many workers. In this
study, the effect of furadan on the hematological
profile of Channa punctatus has been discussed.

Lesser diameter of RBC/their nuclei. The WBCs
were counted on morphological basis through L.M.
and on the idea of morphological differences.

MATERIALS AND METHODS
RESULTS AND DISCUSSION
Live specimens of the fish Channa punctatus were It is clear that furadan has a good influence on the
collected from the local fishermen of Siwan district. blood parameters as results are given (Table 1) up
The fishes of same size and body weights (20-25g) to the mark and furadan exposure after different days
were taken for experimentation with prior 10 days of investigation.
acclimatization within the laboratory conditions.
Table 1: Changes in Channa punctatus blood
Than 10 fishes were selected for control and
parameters up to the mark medium.
exposed conditions. Three glass aquaria were
After 10 days
After 20 days
After 30 days
utilized in which the fishes were exposed to the Parameters
Control
Control
Control
sublethal concentrations of furadan for 10, 20 and
(Exposure)
(Exposure)
(Exposure)
11.68 (11.24)
11.80 (11.64)
11.38 (11.76)
30 days. Preliminary bioassays showed that 12 ppm RBC length
width
9.72 (9.60)
9.56 (9.50)
9.62 (9.67)
of furadan was the sublethal concentration for this RBC
RBC nucleus
4.62 (4.66)
4.52 (4.56)
4.50 (4.58)
fish in chlorine free water.
length
nucleus
4.24 (4.26)
4.12 (4.09)
3.98 (4.08)
Blood was collected from each control and RBC
breadth
experimental fish after 10, 20 and 30 days from the TEC×10/mm 2.86 (2.57)
2.78 (2.40)
2.56 (2.40)
15.21 (13.56)
14.62 (13.64)
14.24 (13.86)
caudal region. The erythrocyte count/mm3 through Hb (%)
PCV (%)
30.62 (26.34)
31.42 (25.24)
29.96 (27.42)
Naubar double hemocytometer, hemoglobin MCV (µm3) 109.36 (102.28) 114.22 (107.41) 112.10 (109.98)
52.24 (51.10)
55.12 (55.04)
54.98 (55.12)
concentration in g/100mL followed Sahli’s MCH (pg)
49.06 (50.36)
46.34 (50.32)
48.46 (50.34)
Hemometer and haematocrit value or packed cell MCHC (%)
volume (%) through microhematocrit pipette were
It is clear that butacholar TEC, Hb content
evaluated during study.
and
PCV
(%) showed a decrease during all the three
Absolute values of M.C.V., M.C.H., and
periods.
The
length breadth ratio of the erythrocyte
M.C.H.C. were calculated by following formulae:
and
their
nuclei
is sort of as regards to the control
MCV=Hematocrit value (100 ml blood)/RBC count
values
altogether
the cases of exposure showing no
(Million/mm3), MCH=Hemoglobin in gm (100 ml
changes
in
shape.
In some cases the hypochromasia
blood×10)/RBC count (Million/mm3) and
and
eccentrically
placed nucleus were observed.
MCHC=Hemoglobin in gm (100 ml blood×10)/
Significant
alteration
in absolute values like MCH,
Haematocrit value (100 ml blood)
MCHC
and
MCV
were
also noticed. The TLC
The size of RBC, their nuclei and their
increased
in
number
after
butachlor treatment.
surfaces were measured on air-dried methyl alcohol
Significant
increase
in
LL
count
and insignificant
fixed blood films. The area was measured by the
increase
in
monocytes
and
neutrophils
were
formula: Surface Area=GD×LD/2×2, Where GD =
observed.
Greater diameter of RBC/their nuclei, and, LD =
Table 2: Differential WBCs count.
Differential WBC
Large lymphocyte
Small lymphocyte
Monocyte
Neutrophyl
Eosinophil
Basophil

Control
(10 days)
27.50
57.32
6.12
1.62
1.72
5.96
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Exposure
(10 days)
32.46
43.12
8.94
3.18
1.46
5.72

Control
(20 days)
30.12
58.00
7.52
1.60
4.24
2.64

Exposure
(20 days)
36.22
44.00
8.24
4.36
4.74
4.26

Control
(30 days)
27.32
59.40
6.64
2.15
5.26
2.18

Exposure
(30 days)
33.42
46.86
7.18
2.64
5.32
3.24
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Histological studies are important from the
pollution load, stress and disease point of view.
Effect of furadan on blood parameters has been
proved to be a burning issue. The increase in RBC
count and Hb concentration suggests enhanced
erythropoiesis. PCV is directly correlated with total
erythrocyte count (TEC) in fishes. Significant
alteration in absolute values like MCH, MCHC and
MCV were also observed (Goel et al. 1985).
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STABILITY IN THE EQUILIBRIUM POSITION OF AN
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ABSTRACT
One stable position of equilibrium must exist for a system of
two satellites connected by extensible string whether perturbative forces
act on it or not. In this paper we have obtained an equilibrium point for
the system when perturbative force like air resistance acts on it and has
been shown to be stable in the sense of Liapunov.

INTRODUCTION
This paper is devoted to examine the stability of
the equilibrium point of the centre of mass of the
system when air resistance as perturbative force
acts on it. Singh; R.B. and Sharma; B are the
pioneer workers in this fields.
EQUATIONS OF MOTION
The equation of motion of one of two satellites
moving along Keplerian elliptical orbit in
mechvill’s coordinates with air resistance can be
obtained by using Lugranges equations of motion
of first kind in the form :

and

Air resistance

force parameter
Where

;

v = True anomaly of the centre of mass of the
system.
Natural length of the string.
Here dashes denote differentiation w.r.
to true anamoly v. The condition of constraint is
given by
(2)
For circular orbit of the centre of mass of the
system, we have
e=0
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constantsHence x   0  x  and y   0  y 
Putting

in (1), we get the equations of

Thus, equations given by (3) take the form

motion for two dimensional case in the form
(8)
(3)
where
The condition of constraint given by (2) takes the
form
(4)
We find that the equations of motion (3) do not
contain time to explicitly. Hence Jacobian integral
for the problem must exist. Multiplying the first
equation of (3) by 2x’ and the 2nd equation of
(3) by 2y’ and adding them together and then
integrating, we get Jacabian integral as
(5)
x

0

x
a
nd
y


Where n is the constant of integration.
Equation (5) can be rewritten as
2
   0 (6)
a  

The curve of zero velocity can be obtained
  in3 the
form
(7)
Hence, we conclude that the satellite of mass m,
will move inside the boundances of different
curves of zero velocity represented by (7) of (6)
for different values of Jacobian constant h.

Where
From (8), we get the equilibrium point as
2


   0 
f2  f 

a
,
b


,
   

9 3 
   3 



(9)

Stability of the equilibrium point [a,b] of the
system
2

   0 
f
f
 2 and b 
We have a  

9
3
   3 
 0  y 
Let and denote variations in the coordinates
f 2 this positionoff equilibrium. Then
for
and b 

9

3

(10)
Using (10) in (3) , we get

(11)
EQUILIBRIUM
POINT
OF
THE
PROBLEMS
We have obtained the system of equations given
by (3) for the motion of the system in rotating
frame of reference. It has been assumed that the
system is moving with effective constraints and
the connecting cable of two satellites of masses
m1 and m2 respectively will always remain tight.
The equilibrium position of the system
is given by the constant values of the coordinates
in the rotating frame of reference.
Now, let x = x o and y = y o give the
eq uilibrium position where x o and y o are
The Scientific Temper Vol-IX, 2018

Where

(12)

As the original system of equations
admits Jacobi’s integral, so there must exist a
Jacobi’s integral for the system of equation(11).
Moreover, it is not different to deduce the Jaobi’s
integral for (11) in the form :
(13)
Where
is the constant of integration.
Now, (13) can be put in the form :
94

(ii)
(iii)
(iv)
+0(3) = h1 (14)
Where 0(3) stands for 3rd and higher of
terms in
. To test the stability in the sense
of Liapunov, we take Jacobian integral given by
(14) as Liapunov’s function
and
applying Liapunov’s theorem on stability it
fo llo ws that the only anterio r for given
equilibrium position [a,b] to be stable is that V
must be positive definite and for this the following
conditions must be satisfied :

Putting the values of a and b for (9) in (15), it
can be easily seen that all the four conditions in
(1 5) are id entically satisfied . Hence the
equilibrium position [a,b] of the system is stable
in the sense of Liapunov.
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ABSTRACT
In a two-year study (2002-2003), mycorrhizal treatments in
conjunction with three nitrogen fertilization levels of 0, 50, 100 kg of N/ha
were tested on durum wheat in continuous cropping. The study took place
in the Province of Foggia, a semi-arid area of the Mediterranean Basin in
southern Italy, with silty-clay soil classified as Typic Chromoxerert. Seeds
of cultivar Simeto were inoculated at sowing, and a completely randomized
block design with three replications with and without inoculation was
adopted. Plant samples were taken during the vegetative cycle of the durum
wheat, and the root mycorrhizal colonization was examined. In all treatments,
the percentage of colonised root length was significantly higher in the
inoculated plants than it was in the control. The plants inoculated and
fertilized with 50 kg N/ha showed a significant increase in grain yield.
Keywords: Triticum durum, mycorrhizal, nitrogen

INTRODUCTION
The need to preserve soil fertility and protect the
environment from detrimental agronomic
techniques has brought about a revision of
productive systems in agriculture. Recently, the
employment of beneficial microorganisms has
gained popularity (Pearson V. and Read D.J., 1973;
Giovanetti and Gianinazzi-Pearson, 1994; Perotti
The Scientific Temper Vol-IX, 2018

et. al., 1996).
The mutualistic association between roots
and mycorrhizal fungi can improve a plant’s
nutritional state since it facilitates the absorption of
the main elements in the soil (N, P, K), increases
the volume of soil explored by the root system,
improves the plant’s resistance to some diseases,
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and increases its production of dry matter (Barber,
1995; Smith and Read, 1997; Giovanetti and Sbrana,
1998). The effects of mycorrhizas seem to increase
in nonoptimal nutritional conditions. In
environments with scarce precipitation, the presence
of these fungi can make the plants more resistant to
water stress and strengthen their ability to use the
nutrients naturally occurring in the soil (Staddon
et. al., 2002; Koide and Dickie, 2002).
Low levels of precipitation are common
in lower Mediterranean Basin areas such as the
Apulian plain known as the Tavoliere Pugliese in
southern Italy, a region where cereal crops dominate.
The rainfall levels in this area limit the effect of
fertilization on durum wheat crops. The results of
studies on the application of mycorrhizas in cereal
crops vary and appear to be frequently influenced
by the environmental conditions in the trial area
(Baon et. al., 1993; Thompson, 1990; Hetric et. al.,
1995). To better understand these interactions, the
Istituto Sperimentale Agronomico of Bari and the
Dipartimento di Biologia e Patologia Vegetale at
the University of Bari carried out a study on the
effects of mycorrhizas in durum wheat cultivation.
The goal was to evaluate the possibility of improving
a plant’s nutritional state through alternative
treatments or in association with selected dosages
of chemical fertilizers.
METHODS AND MATERIALS
The study was carried out in 2002 and 2003 on
durum wheat cultivar Simeto in continuous cropping
in the Apulian plain Tavoliere, a cereal growing area
of southern Italy. The soil of the experimental plots,
which are part of the Istituto Sperimentale
Agronomico, is a deep alluvial vertisol, silty-clay
textured. It is classified as Typic Chromoxerert by
the Soil Taxonomy-USDA (Gee et al., 1986) and
has an acceptable agronomic fertility. The main
analytic parameters are: pH on 1:2 soil water
suspension = 8.12; organic matter by the WalkleyBlack method = 2.32%; available P by Olsen and
Sommers method = 77 mg/kg, exchangeable K by
Thomas method = 1685 mg/kg.
The climate in the area is hot and dry in
the summer and relatively cold in the winter. It is
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classified as “accentuated thermo-Mediterranean”
on the FAO-UNESCO Bioclimatic Maps of the
Mediterranean area. During the two-year study, the
temperatures as well as the rainfall levels were both
within the norm for the area. The precipitation was
455 mm in the first year and 670 mm in the second
(Figure 1).

The difference, with respect to the average
precipitation over the last 49 years, was -95 mm in
the first year and +118 mm in the second. During
the most important months for growing wheat in
this area, November through May, the rainfall levels
peaked at 262 mm in the first year and 368 mm in
the second.
Experimental design and treatments
A completely randomised block design with three
replications was used, with 50m2 plots (5x10m) as
elementary experimental units. Six treatments were
compared: 0, 50 and 100 Kg of N/ha (N0, N50,
N100) with and without mycorrhizal application to
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the seeds. The pre-established quantities of fertilizer
were administered in two equal applications at the
beginning of tillage and shooting. The inoculation
took place just before sowing the seeds; a fungal
compound in the ratio of 50 kg per 2 t of seeds per
hectare gram per kg of seed was thoroughly mixed
into the seed bulk by turning it several times, up to
reaching a uniform mycelium dispersal. The fungus
preparation was made of topsoil and peat containing
bacteria (Pseudomonas spp., Bacillus spp.,) at the
approximate concentration of 1x107 CFU/g (Colony
Forming Unit) and about 50% of spores and mycelia
of endo-mycorrhizal fungi of the genus Glomus
(Glomus mosseae (Nicolson & Gedermann)
Gedermann & Trappe, G. caledonium (Nicolson &
Gedermann) Gedermann & Trappe, G. viscosum
(Nicolson), G. intraradices Schenck & Smith, G.
coronatur Giovannetti).
Analysis
Samples of the soil and of the mycorrhizal fungus
were collected and analysed to determine the
conditions before sowing. For each m2, 350 seeds
were sown. During the cultivation cycle, the main
vegetative phases (sprouting, tillage, shooting,
flowering and grain maturation) were recorded. A
10-plant sample from each elementary plot was
collected at the end of tillering, stem extension (last
leaf just visible) and flowering. These samples were
removed with their roots and most of the attached
soil to analyse the extent of mycorrhiza formation.
After washing the roots free of soil, representative
fresh samples were cleared for 10 minutes in KOH
(10% w/v solution) in a pressure chamber at 121°C,
and were stained with trypan blue (5% w/v in
lactoglycerol solution, i.e. 1:1:1 lactic acidglycerolwater) (Phillips and Haymann, 1970). The
percentage of mycorrhizal root length was assessed
using the grid-line intersect method (Brundrett et
al., 1996; Giovannetti and Mosse, 1980; Newman,
1966). At harvest, the yield and the main biological
parameters were recorded. In the second year, each
plot underwent the same treatment as in the previous
year. The experimental data were analysed
statistically by a one-way analysis of variance after
ARCSIN transformation and the means were
separated by Duncan’s test (SAS, 1993).
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RESULTS AND DISCUSSION
The mycorrhizal fungi demonstrated a good ability
to interact with the root system of wheat. Within
the treatments with mycorrhiza, the percentage of
colonised root length was slightly higher without
fertilization than with fertilization (N50 and N100)
(Figure 2).

Figure 2: Wheat root mycorrhiza and percent
colonization.
This result could indicate that the colonisation of
roots by fungi suffers a slight decline in the presence
of nitrogen fertilizer. However, this phenomenon
does not have a negative effect on the plant yield as
will be presented below.
A comparison of the average grain yields
(Figure 3) of the nitrogen-fertilized plots with those
having had mycorrhizas added to them reveals that
the latter had a productivity increase of 0.15 t/ha.
Indeed, the mycorrhizas positively influenced the
grain yield only in the presence of nitrogen
applications. In the plots without fertilization, the
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mycorrhiza+fertilization acted positively in
reducing the percentage of yellow berry seeds. The
decreases were 38% and 28% in the N50 and N100
plots, respectively. This result is of great importance
since it represents an improvement in the quality of
the grains. Instead, no influence was noted on the
percentage of stunted kernels in the two-year trial.
For the parameter of plant height, the only
significant difference was the higher value in the
plot with mycorrhiza and N100 fertilisation. In
comparison with the other treatments, this increased
value seems to be the consequence of the greater
nitrogen fertilization.
yield from the treatment with mycorrhiza even
showed a slight yet not significant decline in
productivity of 0.20 t/ha.
In combination with N50 fertilisation, the
positive effect of the treatment with the bio activator
on grain yield was evident and demonstrated a
significant difference of 0.41 t/ha with respect to
the equivalent plot in which only nitrogen was
administered. In combination with N100
fertilisation, the production increased in comparison
to the lower nitrogen treatment and the positive
influence of the mycorrhizas continued. However,
in this case the increase in grain yield was 0.23 t/ha
and, thus, was not significant with respect to the
equivalent N100 treatment without the seed fungal
application. The straw yield shows trends similar
to those of the grain yield. In absence of fertilization,
there was a significant effect of reduction in the plot
treated with mycorrhizas. Likewise, the combination
of mycorrhiza+fertilization effectively increased the
yield compared with the treatments without
fertilization (Figure 3).
Among the biometric parameters (Table 1),
the 1000-seed weight was higher in the mycorrhizatreated plots. Additionally, there was a significant
difference between the results in these plots and
those in the plots with only nitrogen added. An
exception to this, however, can be seen in the N50
plot which had a 1000-seed weight similar to the
value from the corresponding treatment plus the bio
activator (M+N50). The combination of
The Scientific Temper Vol-IX, 2018

CONCLUSION
The treatment with mycorrhizal fungi interacted
positively with nitrogen fertilization. In absence of
fertilization, even though the percentage of wheat
roots colonised with fungus was greater in the plots
treated with mycorrhizas, the grain yield, the 1000seeds weight, plant height as well as the incidence
of yellow berries and stunted kernels remained
constant, while the straw yield decreased. In the
presence of mycorrhizal fungi and nitrogen
fertilization, the trends for grain and straw yield as
well as those for yellow berry improved significantly
with respect to both controls and the corresponding
treatments with nitrogen only. These increases
occurred without changes in other parameters such
as the 1000-seeds weight or plant height. The
positive effects observed can be interpreted as
having the potential for improving the durum wheat
cultivation techniques in semi-arid environments.
The best increases were obtained from the
combination of mycorrhizas and 50 kg of N/ha. It
can be concluded that mycorrhizas improve the
ability of durum wheat to take advantage of nitrogen
fertilization, thus, having a positive effect on both
crop yield and the environment.
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