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ABSTRACT
Vigilance refers to the ability to remain alert on a specific task for
longer period of time. During vigilance task performance usually declined
with increase in time which is termed as vigilance decrement. Present paper
discusses about numerous theories that have been proposed to explain
vigilance performance. However, yet a theory has to emerge that could make
specific performace related predictions. Recently, two broad families of
theories of failures of sustained attention are widely debated in the literature.
The first family of theories contends that the decrement in vigilance
performance occurs due to mindlessness, boredom, or cognitive under-load
produced by monotonous nature of vigilance tasks. On the contrary, the
second family of theories posits that the vigilance decrement occurs due to
resource demand, mental fatigue, or cognitive over-load placed by highly
demanding nature of vigilance tasks.
Keywords: Vigilance, Vigilance decrement, Mindlessness, Mindfulness.

INTRODUCTION
Vigilance is the ability of individuals to sustain their
focus of attention to the stimuli over prolonged
periods of time. The vigilance occupies a unique
niche in psychology and is a sort of problem that
accommodates both basic researches and more
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applied interests. The capacity to sustain attention
during the activities of the daily life is essential for
our perceptual functioning and also is a fundamental
element in behavioural adaptation.
Norman H. Mackworth was the first who conducted
a series of systematic and ingenious controlled
1

laboratory research on sustained attention and
pointed out the theoretical as well as the practical
implications of watch-keeping behavior (Davies &
Tune, 1969) which provided several fundamental
findings and set the tone for much of the work to
follow. Mackworth borrowed the term vigilance
from Sir Henry Head to describe the watchkeeping
behavior or monitoring tasks. Mackworth used the
term to characterize an observer’s ability to detect
and respond to small stimulus changes in situations
in which one must direct attention to sources of
stimulation for long, unbroken periods of time
(Davies & Parasuraman, 1982). Machworth devised
a stimulated radar display called the clock test in
which subjects were asked to view movement of a
black pointer along the circumference of a blankfaced clock which contained no reference points.
Once every second, the pointer would move 0.3 inch
to a new position. From time to time, it executed a
‘double jump’ of 0.6 inch, and this was the critical
signal for detection onto which a key press was
required. The entire session lasted for 2 hours.
Mackworth developed the chart of course of
performance over time and confirmed that the
quality of sustained attention in monitoring tasks
wanes rapidly. The progressive declines in
performance with time on task were also found in a
large number of subsequent investigations. This
progressive decline in performance has been termed
the decrement function (Dember & Warm, 1979)
or the vigilance decrement (Davies & Parasuraman,
1982). Studies suggest that the vigilance decrement
is complete within 20-35 minutes after the initiation
of the vigil and at least half of the final loss is
completed within the first 15 minutes (Teichener,
1974).
Mechanism of Vigilance: Theoretical
Framework
Since Mackworth’s experiments (1948, 1950),
various theories have been developed to elucidate
vigilance behaviour. However, most theories of
vigilance are devoted exclusively in finding the
probable sources of decline in performance during
vigilance task rather than focusing on the overall

The Scientific Temper Vol-VIII, 2017

performance. These theories may be classified
broadly under three different models: (a) learning
models; (b) neurological models; (c) information
processing models.
Learning Models include inhibition theory and
observing responses. Like the first systematic study
in the field of vigilance, the first theory of vigilance
decrement was proposed by Mackworth (1950) in
the form of Inhibition theory which were based on
the findings of his clock test. During the
demonstration period of clock test the subjects
responded whenever the experimenter signaled him.
The signal comment by experimenter was usually
delivered upon the occurrence of double jump, thus,
the signal comment became the unconditional
stimulus while, the double jump of clock hand
became the conditional stimulus and the conditioned
response was the key pressing. Mackworth
explained the vigilance decrement with classical
conditioning and the corresponding extinction
process. The training period, when the experimenter
reinforces correct detections, was considered the
conditioning period. The two hour experimental
period was considered to be an extinction period
where the unconditioned stimuli and reinforcement
were absent which resulted in extinction of
conditioned response. According to this theory
decrement occurs due to the development of an
inhibitory state. Inhibition is a fatigue like construct
which develops in absence of reinforcement.
According to Mackworth knowledge of result and
rest pauses can counter effectively with this
inhibitory phenomenon. The theory is criticized by
Deese (1955), who argued that vigilance
performance not necessarily decrease with time, it
may go up and down. Another problem with this
theory was that with increase in frequency of signal
the inhibition should built up very early but it does
not happen. In 1958, Holland proposed the theory
of observing responses. According to him, vigilance
performance is an operantly controlled observing
response, consisting of eye and head movement.
Further, eye movements and head movements
continue to occur, they are reinforced by the
occurrence of detectable signals, and they are
extinguished in the absence of such signals. In a
2

number of experiments eye movements were
recorded as indicator of the observing response.
Studies (Mackworth, Kaplan, & Metlay, 1964) have
reported that signals at a display are often missed
when observers look at wrong display; signals are
also often missed when observer eyes were correctly
positioned toward the display. Furthermore, Coates,
Loeb and Alluisi, (1972) found that it was not critical
for observer to have their eyes centered for detection
instead they can apply better observing strategy.
The second, neurological models include
arousal theory and habituation theory. Frankmann
and Adams (1962) regard arousal level responsible
for vigilance decrement. Arousal theory
hypothesized that an optimal arousal level is
essential for performing a task and either a decrease
or increase from optimum level of arousal impairs
performance. They suggested that the target
stimulates the observer but with repeated
presentation of the same stimulus or very similar
ones (target and non-target) the arousal level either
decreased or gets habituated. This theory talks about
two closely related hypotheses of vigilance
decrement i.e. decrease in arousal level and
habituation of arousal response. This theory assumes
a link between physiological arousal and vigilance
performance (Davies & Parasuraman, 1982).
Sharpless and Jasper (1956) were among the first
to report the phenomenon of habituation of arousal,
and they also suggested that the performance
decrement found in vigilance and other monotonous
task may be due to this process. Later on,
Mackworth (1968) proposed habituation theory
which was a variant of arousal theory. This theory
suggested that neural or behavioural response may
be habituate if it is reduced in amplitude or
eliminated as a result of repeated stimulation
resulting in impaired vigilance performance.
Information processing models include filter theory,
expectancy theory and signal detection theory. Filter
theory (Broadbent, 1958) assumes that the monitor’s
information-handling capacity is limited and that
information is selected by a filter biased to receive
information from some sources and reject it from
others. Due to continuous filtering of non targets
subject sometimes could not differentiate between
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target and non target therefore missing the target.
Expectancy theory (Baker, 1959; Deese, 1955)
states that the observer forms the expectancies about
the probable occurrence of signal (target) on the
basis of his prior experience in the task. The
observer develops a self estimated average of signal
presentation and is charged up to attend the same.
However, if temporal gap between occurrences of
two target signal is fixed then due to expectancy
performance improved. The theory is criticized as
the estimation of short interval of time comes under
suspicion (McGrath & O’Hanlon, 1967) and the role
of temporal expectancy is doubtful (Davies & Tune,
1970). Green and Swets (1966) proposed signal
detection theory which assumes that observers’
performance during vigilance task may be explained
on the basis of observers’ sensitivity and response
criterion. Decline in performance is either
consequences of decrease in the sensitivity or due
to development of more rigid response criterion
across time period. The studies suggested
(Parasuraman, 1979) that the decrement in
sensitivity occurs only if the detection system has
to utilize information from short-term stores that
are subject to interfere at high stimulation rates (in
successive-discrimination task). This mechanism
may be conceived to be operative at an early stage
in the flow of information through nervous system
and probably involves the efficiency of neural units
concerned with the detection of critical signals in
the environment. If the vigilance task does not load
short term memory or if the event rate is low, the
decrement results from changes in decision criteria.
This mechanism associated with the decision
process leading to the selection of a response, and
may therefore operate at later stage (Parasuraman,
1984).
In light of the reviewed theories, a number of
commonalities exist in their predictions. The
physiological theories such as arousal, inhibition,
and habituation, along with Broadbent’s filter theory,
maintain that higher signal and event rates should
result in a greater decrement in detection
performance due to habituation or the reduction in
stimulus novelty and biological importance.
Expectancy and reinforcement theories all predict
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improved performance with knowledge of results
and prior knowledge of signal probabilities.
Although numerous theories have been proposed
to explain vigilance performance, no one theory can
make specific performance predictions for different
experimental paradigms and real-world contexts. In
fact, correlations between vigilance performance on
different visual and auditory tasks are extremely low
(Parasuraman & Davies, 1977). With poor
correlations, many authors have proposed that
vigilance performance is difficult to predict from
task to task due to different task dimensions and
complexity. Parasuraman and Davies (1977), in a
review of the literature, cited such divergent task
dimensions as: source complexity, sense modality,
response type, sensory coupling, signal duration,
time course of events, attentional requirements,
stimulation values, and task abilities. With so many
factors affecting performance, it is no wonder that
no one theory of vigilance has been successful in
predicting performance and hence, suggesting to
adopt taxonomic approach to study the underlying
factors of vigilance performance.
Mindlessness vs mindfulness controversy
Even though vigilance has been
investigated for over 60 years by researchers, there
remains significant debate regarding the underlying
cause of the vigilance decrement. In previous section
of present paper numerous theories have been
discussed but none of them could reach to a specific
conclusion to explain the causative factors related
to vigilance decrement. Recently, there are two
broad families of theories of failures of sustained
attention widely debated among researchers. The
first family of theories posits the decrement in
vigilance performance to be due to mindlessness,
boredom, or cognitive under-load during vigilance
tasks (Manly, Robertson, Galloway, & Hawkins,
1999; Robertson, Manly, Andrade, Baddeley, &
Yiend, 1997). The second family of theories posits
the vigilance decrement to be due to resource
demand, mental fatigue, or cognitive over-load of
vigilance tasks (Helton & Warm, 2008; Warm,
Parasuraman, & Matthews, 2008).
Robertson and his colleagues (Manly et al.,
1999; Robertson et al., 1997) proposed the
The Scientific Temper Vol-VIII, 2017

mindlessness view of vigilance decrement by
adopting the view of Shallice and his associates
(Shallice, 1988; Stuss, Shallice, Alexander, &
Picton, 1995) which contend that in a typical
repetitive vigilance task where signals are separated
by long intervals, supervisory attentional system
loses its strength and observers cease to focus their
awareness on the task at hand. According to this
view, mindlessness is defined as a thoughtless,
routinized approach characterized by withdrawal of
effortful attention away from the task at hand.
During vigilance task, critical signals for detection
occur rarely, the relative inactivity between critical
signals makes observers increasingly disengaged or
mindless. The lack of exogenous support for
alertness during the gaps between critical stimuli
fails to keep observers attentive to the task and this
eventually leads to their lack of awareness to the
critical stimuli.
Robertson and his associates (Manly et al.,
1999; Robertson et al., 1997) have introduced a
modification of the standard vigilance paradigm
designed to increase the degree of mindlessness in
which monitors are required to respond overtly to
nonsignals and to withhold responding to signals.
They assumed that repetitive responding to
considerably more numerous nonsignal events in
modified vigil task will generate the routinization,
automaticity, and attentional lapses in observers
which may lead to detection failure. The Robertson
group found support for the general role of
mindlessness in vigilance and for its specific role
in their modified task in their observation that
absent-minded individuals, defined by high scores
on the Cognitive Failures Questionnaire (CFQ;
Broadbent, Cooper, Fitzgerald, & Parkes, 1982), do
more poorly on the modified task than do those who
have low scores on the CFQ.
In the mindlessness theory of vigilance,
primary interventions were made to reduce task
monotony and to perk up the attentional capacity
by including content-free cues. Manly et al. (2004)
found a benefit of additional irrelevant stimuli.
Though, the subsequent studies have failed to see
benefits from content-free cueing (O’Connell,
Bellgrove, Dockree & Robertson, 2006). From the
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description of the characteristics of the above notion
one could gain the impression that vigilance tasks
are tedious and understimulating assignments that
impose little workload upon observers. An
impression of that sort has formed the basis of the
long-standing arousal theory that accounts for the
vigilance decrement in terms of a lack of stimulation
necessary to maintain alertness. Similar to
mindlessness theory, Ariga & Lleras (2011)
proposed a new theory of vigilance decrement: goal
habituation. This theory is more cognitive in scope,
using sensory habituation only as an analogy. They
propose that the cognitive control system is unable
to maintain the goal of the vigilance task over time
and the goal itself habituates with time on task. They,
therefore, suggest that by temporarily deactivating
the vigilance task goal, goal habituation and the
vigilance decrement can be eliminated. The goalhabituation theory while unique does seem to fit
within the broader under-load family of theories of
vigilance.
The validity of mindlessness model has
been contested by the Grubb et al., (1994) who
found that absent-minded monitors perform as well
on a traditional vigilance task as non-absentminded
monitors but rate that task as more mentally
demanding on the NASA-TLX than do non-absent
minded individuals. In a recent study, Seli, Cheyne
and Smilek, (2012) found that the content unrelated
cues actually impaired performance and in similar
context, the inclusion of highly arousing taskunrelated stimuli during vigil task has significantly
detrimental impact on vigilance performance. This
later findings are actually more in line with the
resource theory perspective of vigilance, in which
the content-free cues may consume resource
necessary for task performance (e.g. resource
competition).
Resource theory is a constituent of
mindfulness view of vigilance decrement. Advocates
of resource theory argue that the information
processing resource required for vigilance are
limited (Davies & Parasuraman, 1982; Grier et al.,
2003; Helton & Warm, 2008; Warm et al. 2008).
Vigilance tasks require observers to make
continuous signal/noise discriminations under
The Scientific Temper Vol-VIII, 2017

conditions of uncertainty without rest. The
continuous information processing demands of
vigilance task deplete the necessary cognitive
resources resulting in decline in performance
efficiency over the watch-keeping session (Helton
& Warm, 2008; Hitchcock, Dember, Warm,
Moroney& See, 1999; Hitchcock et al. 2003).
The mindfullness perspective is supported
by behavioural studies, brain imaging studies, and
mental workload studies. Generally, manipulations
that objectively increase task difficulty (for example
increasing memory requirements, decreasing signal
salience, or adding spatial/temporal uncertainty)
result in more lapses of sustained attention (See,
Howe, Warm, & Dember, 1995). This would be
consistent with the perspective that increasing task
demands result in more resources consumption and
this depletion of resources results in lapses. Recent
brain imaging studies indicate several regions
associated with vigilance, including the anterior
cingulated cortex (ACC), right prefrontal cortex,
right inferior and parietal regions, and the thalamus
(Lim et al., 2010). The ACC and prefrontal cortex
contribute to the top-down control necessary for the
maintenance of vigilance (Lim et al. 2010). The
vigilance decrement is matched by declines in
cerebral blood flow (CBF) with time on task
(Hitchcock et al. 2003). In addition, vigilance task
impose a substantial mental burden upon monitors,
as reflected in high scores on measures of perceived
mental workload and stress (Warm et al. 2008).
Indeed, the vigilance decrement most strongly
correlated with observer’s feeling of mental fatigue
or exhaustion, thus providing a phenomenological
account for resource depletion (Helton & Warm,
2008). Finding of Grier et al. (2003) support the
prior studies (Hitchcock et al., 1999; Temple et al.,
2000) that vigilance task induced a high level of
workload, and that workload was similar in the
standard and modified conditions. In addition,
monitors in this experiment, as in others using the
DSSQ reported the vigilance task to be stressful.
Studies employing self-report indices have
demonstrated task-induced negative mood shifts and
increases in restlessness, subjective fatigue,
sleepiness, and headaches across the vigilance task
5

(Hancock & Warm, 1989; Warm, 1993). Similar to
transactional models of stress, in which stress is
viewed as arising from individuals’ appraisal of their
environment as taxing or exceeding their coping
resources (Matthews, 2001), these results are also
consistent with the idea that detection failures in
vigilance stem from capacity drain brought about
by prolonged effortful attention.
CONCLUSION

The classical problem of vigilance i.e.
vigilance decrement has been described as increase
in reaction times or decrease in accuracy as an effect
of time-on-task during tedious monitoring tasks.
Different theories like learning theories,
neurological theories and information processing
theories failed to predict the underlying cause of
vigilance decrement. Though, in literature
controversy remained whether the decrement during
vigilance occur due to withdrawal of the supervisory
attentional system, due to underarousal caused by
the insufficient workload, or to a decreased
attentional capacity and thus the impossibility to
sustain mental effort caused by higher workload.
The first view is called as mindlessness view and
the later as mindfulness. In the view of available
studies it seems that vigilance decrement is better
characterized by effortful attention i.e. mindfulness
than by mindlessness view.
REFERENCES
Ariga, A. & Lleras, A. (2011). Brief and rare mental “breaks”
keep you focused: deactivation and
reactiva tion of task goa ls preempt vigilance
decrements. Cognition, 118(3), 439-443. doi:
10.1016/j.cognition.2010.12.007.
Baker, C. H. (1959). Towards a theory of vigilance. Canadian
Journal of Psychology, 13(1), 35–42.
Broadbent, D. E. (1958). Perception and Communication.
London: Pergamon Press.
Broadbent, D. E., Cooper, P. F., Fitzgerald P. & K. R. Parkes.
(1982). The Cognitive Failures Q u e s t i o n n a i r e
(CFQ) and its correlates. British Journal of Clinical
Psychology, 21(1),1- 16 . doi. 10 .1111 /j.204 48260.1982.tb01421.x.
Coates, G. D., Loeb, M., & Alluisi, E. A. (1972). Influence of
observing strategies and stimulus
va ria ble on wa tchkeeping performance.
Ergonomics, 15(4), 379-386.

The Scientific Temper Vol-VIII, 2017

Davies, D. R., & Parasuraman, R. (1982). The psychology of
vigilance. London: Academic.
Davies, D. R., & Tune, G. S. (1969). Human vigilance
performance. New York: American
Elsevier.
Davies, D. R., & Tune, G. S. (1970). Human Vigilance
Performance. London: Staples.
Deese, J. (1955). Some problems in the theory of vigilance.
Psychological Review, 62(5), 359368.
Dember, W. N., & Warm, J. S. (1979). Psychology of perception
(2nd Ed.). New York: Holt,
Rinehart,
a nd
Winston.
Frankmann, J. P., & Adams, J. A. (1962). Theories of vigilance.
Psychological Bulletin, 59, 257272.
Green, D. M., & Swets, J. A. (1966). Signal detection theory
and psychophysics. New
York:Wiley &
Sons.
Grier R. A., Warm J. S., Dember W. N., Matthews G., Galinsky
T. L., Szalma J. L., & Parasuraman R. (2003). The
vigilance decrement reflects limitations in effortful
attention, not mindlessness. Human Factors: The
Journal of the Human Factors and Ergonomics
Society, 45(3), 349–359.
Grubb, P. L., Miller, L. C., Nelson, W. T., Warm, J. S., Dember,
W. N., & Davies, D. R. (1994). Cognitive failure
and perceived workload in vigilance performance.
In M. Mouloua & R. Parasuraman (Eds.), Human
performance in a utoma ted systems: Current
research and
trend s (pp. 11 5-121 ).
Hillsdale, NJ: Erlbaum.
Hancock, P. A., & Warm, J. S. (1989). A dynamic model of
stress and sustained attention. Human Factors,
31(15), 519-537.
Helton, W. S., & Warm, J. S. (2008). Signal Salience and the
mindlessness theory of vigilance.
Acta
Psych olo gica, 12 9(1 ), 18-25. doi: 10.101 6/
j.actpsy.2008.04.002.
Hitchcock, E. M., Dember, W. N., Warm, J. S., Moroney, B.W.,
& See, J. E. (1999). Effects of cu eing
a nd
knowledge of results on workload and boredom in
sustained attention. Human
Factors, 41, 365–
372. doi: 10.1518/001872099779610987.
Hitchcock, E. M., Warm, J. S., Matthews, G., Dember, W. N.,
Shear, P. K., Tripp, L. D., …
Parasuraman, R.
(2003). Automation cueing modulates cerebral
blood flow and vigilance
in a simulated air
traffic control task. Theoretical Issues in Ergonomic
Science, 4(1-2),
89-112.
Lim, J., Wi, W., Wang, J., Detre, J. A., Dinges, D. F., & Rao, H.
(2010). Imaging brain fatigue from sustained
mental workload: An ASL perfusion study of the
time-on-task effect. Neuroimaging, 49(4), 34263435. doi.10.1016/j.neuroimage.2009.11.020.
Mackworth, J. F. (1968). Effect of signal rate on performance
in two kinds of vigilance task. Human Factors,
10(1), 11-17.

6

Mackworth, N. H. (1950). Researches on the measurement of
human performance. Medical Council Special
Report, No. 268. London: H.M.S.O.
Mackworth, N. H., Kaplan, I. T., & Metlay, W. (1964). Eye
movements during vigilance. Perceptual and Motor
Skills, 18(2), 397-402.
Manly, T., Heutink, J., Davison, B., Gaynord, B., Greenfield,
E., Parr, A……Robertson, I. H. (2 004 ).
An
electronic knot in the handkerchief: ‘Content free
cueing’ and the maintenance of attentive control.
Neuropsychological Rehabilitation, 14(1-2), 89116. doi.org/10.1080/09602010343000110.
Manly, T., Robertson, I. H., Galloway, M., & Hawkins, K.
(1999). The absent mind: Further
investigations of sustained attention to response.
Neuropsychologica, 37, 661-670.
Matthews, G. (2001). Levels of transaction: A cognitive science
framework for operator stress. In P.A. Hancock &
P.A. Desmond (Eds.). Stress, workload and fatigue
(pp.5-33). Mahwah, NJ: Erlbaum.
McGrath, J. J., & O’Hanlon, J. (1967). Temporal orientation
and vigilance performance. In A. F.
Sanders (Ed.), Attention and Performance (410419). Amsterdam: North Holland
Publication.
O’Connell, R. G., Bellgrove, M. A., Dockree, P., & Robertson,
I. H. (2006). Cognitive remediation in ADHD—
Effects of periodic non-contingent a lerts on
sustained attention to
response.
Neuropsychological Rehabilitation, 16(6), 653–
665.
Parasuraman, R. (1979). Memory load and event rate control
sensitivity decrements in sustained
attention. Science, 205, 924-927.
Parasuraman, R. (1984). The psychobiology of sustained
attention. In J. S. Warm (Ed.), S u s t a i n e d
attention in human performance (pp. 61–101).
Chichester, UK: Wiley.
Parasuraman, R., & Davies, D. R. (1977). A taxonomic analysis
of vigilance. In R. R. Mackie (Ed.), Vigilance:

Th eory, ope ration al pe rfo rma nce , a nd
physiological correlates (pp. 559–574). New York:
Plenum.
Robertson, I. H., Manly, T., Andrade, J., Baddeley, B. T., &
Ytend, J. (1997). “Oops!”:
Performance
correlates of everyday attentional failures in
traumatic brain injured and
normal subjects.
Neuropsychologica, 35, 747-758.
See, J E., Howe, S. R., Warm, J.S., & Dember, W. N. (1995).
Meta-analysis of the sensitivity decrement
in
vigilance. Psychological Bulletin, 117(2), 230-249.
Seli, P., Cheyne, J. A., & Smilek, D. (2012). Attention failures
versus misplaced diligence: separating attention
la pses
from
speed-accuracy
tradeoffs.
Consciousness and Cognition, 21(1), 277-291.
Shallice, T. (1988). From neuropsychology to mental structure.
Cambridge, UK: Cambridge University Press.
Sharpless, S., & Jasper, H. H. (1956). Habituation of the arousal
reaction. Brain, 79, 655-680.
Stuss, D. T., Shallice, T., Alexander, M. P., & Picton, T. W.
(1995). A multidisciplinary approach to anterior
attentional functions. Annals of the New York
Academy of Sciences,769, 191-209.
Teichner, W.H. (1974). The detection of a simple visual signal
as a function of time on watch. Human Factors,
16, 339-353.
Temple, J.G., Warm, J.S., Dember, W.N., Jones, K.S., LaGrange,
C.M., & Matthews, G. (2000). The effects of
signa l salience a nd caffeine on performance,
workload, and stress in an abbreviated vigilance
task. Human Factors, 42(2), 183-194.
Warm, J. S. (1993). Vigilance and target detection. In B. M.
Huey & C. D. Wickens (Eds.), W o r k l o a d
Transition: Implications for Individual and Team
Performance (pp.
139-170). Washington, DC:
National Academy.
Warm, J. S., Parasuraman, R., & Matthews, G. (2008). Vigilance
requires hard mental work and is
stressfu l.
Hu man Fa ctors, 50, 43 3-4 41. doi: 10.151 8/
001872008X312152.

http://www.scientifictemper.com/

The Scientific Temper Vol-VIII, 2017

7

The Scientific Temper Vol-VIII, 2017

8

The Scientific Temper
VOL-VIII, NO.1&2; JANUARY-JULY, 2017
ISSN 0976 8653, E ISSN 2231 6396
UGC SR NO 2535; JR NO. 47226
e-mail:letmepublish@rediffmail.com
Web: www.scientifictemper.com

AGE AND CREATIVITY:
EFFECT OF CHRONOLOGICAL AGE ON MANAGER’S CREATIVITY

L. K. Mishra*& A. P. Singh**
Assistant Professor Psychology,Indira Gandhi National Tribal University, Amarkantak (M.P.)
Department of Psychology, B H U, Varanasi-UP
ABSTRACT
Aim of the present investigation is to find out the relationship
between managerial personnel’s chronological age on creativity in
organizations. To find out this relationship, present study was conducted on
206 managers working in different private sector organizations in India.
Creativity was assessed by the help of Creative Behaviour Questionnaire.
Obtained data were analysed in the term of correlation analysis and
hierarchical regression analysis. Results show that age has an inverse
relationship with creativity.

INTRODUCTION
Researches on creativity in organizational
work setting has been increasing promptly because
of it is not only an interest of scientific research but
also have an important implications in developing
new ideas, services, or product in the organizations
in response of increasing battle of company survival.
In other words, it is the raw material for innovation
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in organizations. Major research works in this field
were started from last three decades.
Creativity research has a long history in
psychology, which followed its traditional approach
focusing on individual differences in personality,
cognitive abilities, and problem-solving styles.
These researches seemed creativity as something
produced only by some ‘special creative people’.
However, researches in organizational creativity
9

follow contemporary approach. This approach
assumes that all humans with normal capacities are
able to produce at least moderately creative work
in some domain; social environment can influence
both the level and the frequency of creative
behaviour. (Amabile, Conti, Coon & Herron 1996).
Previous researches in this area were
conducted in laboratory setting and on student
samples. Foundation of research in this field started
with the work of Amabile when she proposed a
theory-based componential model of creativity in
organizations in 1988, for this, she is considered
pioneer researcher in this field. Work in
organizational creativity expand in late 1990’s with
the work of Amabile and associates (1996), Shalley
(1991, 1995), Woodman,Sawyer and Griffin (1993),
Oldham and Cummings (1997) and many more.
Major predictors were studied in these researches
were intrinsic motivation, openness, risk taking,
freedom, favourable work climate, and many more.
Some demographic variables such as age was less
studied in these researches and findings of these
studies are very contradictory and confusing.
Though, in most studies, age was found unrelated
or negatively related with creativity.
Younger and less experienced managers are
more likely to pursue creative strategies since older
mangers dislike change from the status quo and
show greater adherence to the norms of the
organization (Hambrick & Mason, 1984). Work
experience also gives individuals credibility as
champions (Howell & Higgins, 1991) and makes
them better able to navigate political coalitions in
the organization (Chakrabarti, 1974). Rego,
Machado, Leal and Cunha (2009) found negative
relation (but not significant) between age and
creativity. Amabile, Barsade, Mueller, and Staw
(2005) also found same results as Rego et al. Choi
The Scientific Temper Vol-VIII, 2017

(2007) found that age was positively related with
creativity in individual analysis, but when data
analyzed in terms of group, it was found a negative
relationship; according to Choi (2007), it indicates
that demographic composition variables have
different individual- and cross level effects on
individual employees’ creative behaviour.
Meta-analytic researches on the
relationship between age and creativity have shown
that age is unrelated to creativity; some studies found
no relationship between age and creativity. In a
study, Mostafa (2005) found no significant
difference between younger and older managers’
creativity scores. Zhou (2003) also not found any
significant relationship between age and creativity.
Binnewies, Ohly, and Niessen (2008) found nonsignificant relationships between age and idea
creativity; however, they found that job control and
support for creativity moderate the relationship
between age and idea creativity: age was positively
related to idea creativity under high job control and
negatively related to idea creativity under low job
control and low support for creativity.
METHODS
Aim of the present study was to examine
the relationship of chronological age with creativity
of managerial personnel. Major researches were
conducted to check the relationship between
different personality traits, motivations and other
organizational factors, but, demographical variables
like age and gender were investigated in very limited
studies, even these studies are showing contradictory
findings. Some studies found chronological age
positively associated with creativity and some other
studies found an inverse relationship between these
two. Though, in the present investigation it is
hypothesised that “age would be negatively related
with managers’ creativity”.
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Participants:
The present study is conducted on 206 managers
working in different private sectors organizations
in India. Participants age ranged from 22-42 years
(Mean = 30.80 and SD = 4.21); out of them, 134
were male and 72 female participants. As far as the
occupation is concerned, managers working in some
limited fields such as human resource, software,
R&D, advertising, marketing, etc were selected for
this study, since they get more opportunities to show
the creativity, than the other regular fields of work,
due to nature of their works.
Tools:
i. Creative Behaviour Questionnaire (Mishra
& Singh (2010): To assess the creativity in the
organizational work setting, creative behaviour
questionnaire was administered on target
sample. This scale was having 13 items in which
12 items were true keyed items and 1 was
reverse keyed item. Items were to be rated on
five-point rating scale namely, never, seldom,
occasionally, often, and very often. High score
indicates high creativity in managers. The
internal consistency reliability of this scale was
measured using the Cronbach’s Alpha
coefficient method and its value comes to be
0.80. Validity of this scale was checked by
employee’s immediate boss (correlation
coefficient between these responses and boss
ratings are found to be highly significant i.e.,
r= .39, pÂ.001).
The factor structure (principal component
analysis with varimax rotation) of this scale was
examined (N=206). The factor loading of 13
items were found above the set criteria for
sample size more than 200 (i.e., .366). Three
components solutions were found suitable to
the scale which explained 49% of total variance.
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ii. Intrinsic Work Motivation Questionnaire
(Mishra and Singh, 2009): To assess intrinsic
orientation of the work motivation, this tool was
administered on target sample. This is a fivepoint Likert-type rating scale having total of
15 items. Responses are as strongly agree,
agree, undecided, disagree, and strongly
disagree. Out of 15, 13 items were true keyed
items and 2 items were reverse keyed items.
High score represents high intrinsic motivation
towards work.
Reliability (by Chronbach’s Alpha method)
of this questionnaire was found to be 0.74. In
factor structure (principal component analysis
with varimax rotation) total of five components
solutions were found suitable to the scale which
explained 58% of total variance.
iii.
Demographic variables: All the
demographic variables for ex.: age, gender,
nature of job, experience on present post and
overall experiences were recorded by the
researcher with the help of a proforma during
the investigation.
Procedure and data analysis: In the present
investigation, creativity of managerial personnel is
treated as criterion variable and chronological age
of the participant is treated as predictor variable.
Since intrinsic work motivation is a dominant
predictor of creativity so this variable and other
demographic variable were treated as control
variable. After finalizing the questionnaire, these
were administered on target sample and responses
were collected. To know the relationship between
variables, bivariate correlation coefficient were
computed. To partial-out the effects of intrinsic work
motivation and other demographic variables,
hierarchical regression analysis were computed
where these control variables were entered in the
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model in first block simultaneously and age was
entered in second block.
RESULTS:
The following table is showing the
correlation coefficient between age and other
demographic variables and creativity (with its three
dimensions). Results indicate that age is
significantly negatively correlated with behavioural
aspect of creativity (r = -.142, pÂ0.05) and overall
creativity (r = -.151 pÂ0.05); direction of
relationship with cognitive aspect and expertise in
working area are also negative but value of
correlation coefficient is non-significant. To know
how much variance in creativity is accounted for
by age, hierarchical regression analysis was
performed with creativity as criterion variable, age
as predictor variable and intrinsic work motivation
and other demographic variables as control variable
which is shown in table no. 02.
Table 02 is indicating that age is
significantly and negatively associated with
behavioural aspect dimension (β = -0.38 p<0.01),
expertise in working field (β = -0.45 p<0.01) and
overall creativity (β = - 0.40, p<0.01). It is also
apparent from the table that age explain 24 percent
of total variance in behavioural aspect, 21 percent
of total variance in cognitive aspect, 14 percent of
total variance in expertise in working area and 31
percent of total variance in overall creativity
DISCUSSION:
The objective of the present investigation
was to examine the relationship of participant’s
chronological age with creativity in organizational
setting. Results of correlation coefficient indicate
that age is negatively correlated with overall
creativity and behavioural aspect of creativity. Trend
of relationship between cognitive aspect and
The Scientific Temper Vol-VIII, 2017

expertise in working area are also negative but these
correlations are not significant. Results of
hierarchical regression analysis indicate that age
significantly predicts behavioural aspect, expertise
in working area and overall creativity. In the light
of these results it can be concluded that age is
adversely related with creativity; so, hypothesis of
the present study is accepted here.
Based on the findings, it may be say that,as
the person gets older he/she perceives himself/
herself less creative; as their age and work
experiences increases, they show less creativity in
their behaviour, however, their cognitive ability to
produce creative ideas remain intact. Possible
explanation of this phenomenon might be that when
peoples are young, they feel mentally more
energetic; they do not consider any situations as
‘impossible’ and try to resolve it. Because of their
unfamiliarity with its pre-determined solutions, they
look at every situation with different approach and
show more creativity in their work. Lindauer (1984)
accounts the intelligence behind age and address
that younger person have a more fluid intelligence,
which allows faster assimilation and manipulation
of data which helps to think creatively. When they
become older, they face relatively common types
of problems/ situations during their job, and in
result, having somewhat same solutions of these
problems. Since, they had solved these situations
effectively in previous try-outs, in order that, they
show a strong tendency to stick to that solution only;
they get comfortable with it and do not change the
way of doing things; this situation called habitual
fixation. This tendency of ‘functional fixedness’
plays detrimental role in creativity.
This explanation is supported by a study
conducted by Wu, Cheng, Hoi Man, and McBrideChang (2005). They reported in their study that
‘functional fixedness’ may occur in knowledge-learn
tasks. Older personnel usually spend more time in
12

TABLE 1:
SUMMARY OF THE CORRELATION COEFFICIENT BETWEEN AGE, GENDER, JOB TENURE,
TOTAL WORK EXPERIENCE, INTRINSIC WORK MOTIVATION AND CREATIVITY.
Predictors/
Criterion variables

Coefficients

Age
Gender
Job Tenure
Total Work Experience
Intrinsic Motivation

Behavioural
Aspect
-0.14 *
-0.02
-0.01
-0.09
0.43 **

Cognitive
Aspects
-0.10
-0.05
-0.18 **
-0.11
0.37 **

Expertise in
working area
-0.11
-0.11
0.10
-0.01
0.29 **

Total
Creativity
-0.15 *
-0.06
-0.08
-0.11
0.48 **

TABLE 02:
SUMMARY OF HIERARCHICAL REGRESSION ANALYSIS FOR AGE AS PREDICTOR,
CREATIVITY AS CRITERION AND JOB TENURE, TOTAL WORK EXPERIENCE AND INTRINSIC
MOTIVATION AS CONTROL VARIABLE.
Variables

Dependent Variable (creativity)
Behavioural Aspect

Cognitive Aspect

Expertise in working field Overall Creativity

Step 1

Step 2

Step 1

Step 2

Step 1

Step 2

Step 1

Step 2

Gender

-0.05

-0.01

-0.08

-0.06

-0.14*

-0.09

-0.10

-0.05

Job Tenure

0.07

0.05

-0.14*

-0.16*

0.16*

0.13

0.00

-0.02

Total work

-0.20**

0.14

-0.11

0.08

-0.14

0.26

-0.19

0.16

0.41**

0.39**

0.32**

0.31**

0.28**

0.26**

0.44**

0.42**

(Control Variable)

experience
Intrinsic
Motivation
(Independent Variables)
Age

-0.38**

-0.21

-0.45**

-0.40**

Fa

11.84**

11.54**

11.66**

10.19**

5.48**

6.43**

16.66**

16.16**

F Change

11.84**

7.98**

11.66**

2.40

5.48**

9.99**

16.66**

9.96*

Overall R

2

0.23

0.26

0.48

0.49

0.12

0.16

0.29

0.33

Adjusted R 2

0.21

0.24

0.21

0.21

0.10

0.14

0.28

0.31

R2 Change

0.23

0.03

0.23

0.01

0.12

0.04

0.29

0.03

df : Step 1= 5, 200

Step 2= 6, 199,

*pÂ0.05 **pÂ0.01

Standardized β is reported in the table.
defending their decisions rather than construct it
more effective further. In addition, increased family
and organizational responsibilities by increasing age
give them less time to concentrate on their work
The Scientific Temper Vol-VIII, 2017

resulting in low creativity. Increased time pressure
was well studied in some studies and show that it
has negatively related with creativity. For ex. a study
was conducted by Amabile, Mueller, Simpson and
13

Hadley (2002) on those participants working on
projects where creativity was most essential and
desirable element of the job. They recorded data of
participant’s creative-cognitive ability on daily basis
and found that time-pressure negatively predict
creative-cognitive processing; this relationship was
not even mediated by intrinsic motivation.
CONCLUSION:
It is found in the present study that
chronological age of a personnel is negatively
associated with creative behaviours in the

organizations. It is recommended, based on the
finding, that higher authorities of the organizations
should be concerned with their manager’s age range
and try to rotate them and motivate them consistently
within the hierarchy. While decision making,
authorities must include younger personnel in the
decision-making process. It was reported in some
studies that creativity can be enhance by training
(Scott, Leritz, & Mumford, 2004), so management
should train their employees in regular basis, at least
for those where creativity is key for their success.
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ABSTRACT
Microalgae are considered as potential source of renewable energy
generation. Algal biomass is used as key feedstock for renewable energy
generation using algal resources. Accumulation of biomass mostly depends
on the growth rate, which is usually regulated by pH and salinity. Present
study was conducted to study the effect of variation in pH and saline ranges
on growth, biomass and lipid content of a freshwater microalga Chlorella
vulgaris. The growth, biomass and lipid content showed a significant
difference due to the variation in pH and saline range. The growth and lipid
content was maximum at pH 7.0 with compared to 6, 8 and 9. On the other
hand an increase of salinity from 0.1M to 0.25 M caused decreased growth
rate, whereas the lipid content showed an increasing trend.
Keywords: Biomass, Chlorella vulgaris, Growth, Lipids, Microalgae, pH, Salinity.

INTRODUCTION
Human civilization is facing several inter connected
challenges such as energy supply, food security,
health, among them uninterrupted energy
(electricity) supply is the major cause of concern
due its imp in every aspect of human life. Global
energy particularly electricity generation is mainly
dependent on non-renewable resources which are
depleting gradually. On the other hand global energy
The Scientific Temper Vol-VIII, 2017

requirement is increasing at an alarming rate to meet
the continuously growing demand of energy
(electricity) supply of the word, alternate and
renewable sources of energy or electricity
production are being considered. Solar and wind
energy are key sources of renewable power
(electricity production) however a more efficient
and eco-friendly way to gene rate energy which is
based on biological resources is still in fancy state
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few countries are however successfully harnessing
biological energy but extensive research are still
warranted to standardized and effectively biological
resources of electricity production.
The continued use of fossil fuel has now recognized
as unsustainable because of depleting supplies and
accumulation of CO2 and other Greenhouse gases
(Patil et al; 2008). The combustion of fossil fuel
leads to 73% of CO2 production (Verma et al; 2009),
which adversely affect the atmosphere. Therefore,
the demand of biofuels is the necessity in today’s
scenario as it is made from non-toxic, biodegradable
and renewable resources and provides
environmental benefits (Gouveia and Oliveira;
2008). The use of biofuel leads to decrease in
harmful emission of carbon monoxide,
hydrocarbons, particulate matter and to the
elimination of SOx emissions with consequent
decrease in Green House effect (Gouveia and
Oliveira; 2008). The type of alternative sources of
energy includes, hydroelectricity, energy generated
from nuclear, wave and wind power and biological
material (Scragg et al; 2003).
Among alternative resources of energy production,
biological resources have received considerable
attention. Many countries are harnessing the
potential of biological resources for energy
production. Jatropha and other similar seed plants
have been widely recognized as sources of
bioenergy, but cultivation of such plants may
compromise the agricultural land. Therefore,
scientists are considering algae as next generation
sources of biological energy (Williams; 2007).
Production of biodiesel using microalgal biomass
appears to be viable alternative. Microalgae are
diverse group of prokaryotic and eukaryotic
photosynthetic organisms that grow rapidly due to
their simple structure (Yanqun Li et al; 2008).
Microalgae are unicellular photosynthetic
organisms, which uses sunlight and CO 2 for
production of biomass they are considered having
more photosynthetic efficiency than plants (Converti
et al; 2009, Benemann; 1997 and Miao and Wu;
2006).
Rapid growth, large biomass and greater
accumulation of lipid content in the algal cell are
The Scientific Temper Vol-VIII, 2017

the important criteria for considering the algal
species as potential sources of energy. In this
context, the present study is aimed to enhanced the
growth rate, biomass production and lipid
accumulation in a common freshwater alga
Chlorella vulgaris through ecological engineering
e. g. manipulation of external pH and salinity.
2. MATERIAL AND METHODS
2.1. Test Organism and growth conditions
A locally isolated freshwater green alga Chlorella
vulgaris was used as test organism and cultivated in
BG11 medium at pH 7.0 in a culture room at 25 ±
2º C under a photoperiod of 12:12 hour at light
intensity of 75 μmol photon m”2 s”1 PAR.
The composition of the BG 11 medium was as
follows: 1.5g NaNO 3, 0.04g K 2HPO 4, 0.075g
MgSO4.7H2O, 0.036g CaCl2.2H2O, 0.006g Citric
Acid, 0.006g Ferric Ammonium Citrate, 0.001g
EDTA (Disodium magnesium salt) and 0.02g
Na2CO3, and 2.286mg H3BO3, 1.81mg MnCl2.4H2O,
0.222mg ZnSO4.7H2O, 0.039mg Na2MoO4.2H2O,
0.079mg CuSO4.5H2O, 0.0494 mg Co(No3)2.6H2O.
pH was set between 7.0-7.5. The cultures were hand
shaken two or three times daily to avoid sticking.
This was referred to as control culture.
2.2. Optimization of medium on different pH and
Salinity ranges
The one set of triplicates of cultures for evaluation
were grown in 150 ml Erlenmeyer flasks containing
50 ml BG11 medium on different pH ranges (6.0–
9.0 at an interval of 1.0), and another set of
triplicates for different salinity ranges (0.1 M - 0.25
M at an interval of 0.05, for saline cultures the pH
was set at 7.0) in a culture room at 25 ± 2º C under
a photoperiod of 14:10 h at light intensity of 75
μmol photon m”2 s”1 PAR without sparging with air
or CO2.
Growth measurement
The growth of the algae was determined by
measuring absorbance at 663 nm algal growth was
measured on regular intervals (7, 14, 21 and 28 day
respectively) using a spectrophotometer.
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Measurement of dry weight
Dry weight (dcw) was determined gravimetrically.
A known volume of algal culture was centrifuged
at 5000 rpm for 15 min and the harvested biomass
was dried at 80æ%C to constant weight and the weight
of the dried biomass was recorded manually.
3. Extraction and Estimation of lipid from algal
biomass
Extraction of lipid was performed following the
protocol of Bligh and Dyer (1959). To a 15 ml glass
vial containing a known amount of algal biomass, 2
ml methanol and 1 ml chloroform were added and
kept for 24 h at room temperature. The mixture was
agitated in a vortex for 2 min, and 1 ml of chloroform
was again added and the mixture shaken vigorously
for 1 min; 1.8 ml of distilled water was added and
the mixture was agitated in a vortex again for 2 min.
The layers were separated by centrifugation for 10
min at 2000 rpm. The lower layer was filtered
through Whatman No. 1 filter paper into a
previously weighed clean vial (W1). Evaporation
was carried on in a water bath and the residue was
further dried a 104ºC for 30 min. The weight of the
vial was again recorded (W2). Lipid content was
calculated by subtracting W1 from W2, and was
expressed as % dcw.
3.1. Statistical Analysis
All the experiments were performed in triplicates,
the results were analyzed statistically by SPSS for
two-way ANOVA.
4. RESULT AND DISCUSSION
4.1. Effect of varied pH on Growth and Biomass

The Growth curve of C. vulgaris is shown in figure
1, the maximum algal density was statistically
significant (P < 0.05) in control culture (pH 7)
compared to pH 6, 8 and 9. The algal density was
increased in all pH with passage of time. But control
culture with pH 7 showed approximately, 40.0, 53.0
and 56% increased growth compared to pH 6.0; 8.0
and 9.0, respectively, on day 21. In control culture
(pH 7) algal density exhibited increase of 83% from
7day to 21 day.

Figure 2: Biomass concentration of Chlorella
vulgaris at variable pH ranges with
reference to the days of incubation
Experiments were performed in triplicates under
optimized conditions to determine the biomass yield,
presented in figure 2, the most significant increase
in biomass yield to 87.0 % was obtained in control
culture on day 21 compared to pH 6, 8 and 9. pH 7
and pH 6 showed difference of 53.7%, whereas pH
8 and pH 9 showed 57.4% and 62.8% difference
respectively on day 7 in comparison to control
culture. The biomass yield was continuously
increasing till day 21st after that no further increase
was observed.

Figure 1:
Growth Absorbance of Chlorella vulgaris with
reference to the days of incubation
The Scientific Temper Vol-VIII, 2017
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4.2. Effect of varied pH on Lipid Accumulation

Figure 3: Relationship between pH of the culture
medium of Chlorella vulgaris and lipid
accumulation with reference to the days of
incubation
Experiments conducted at varied pH to study lipid
accumulation in C. vulgaris resulted in increase/
decrease in lipid yield with respect to control (pH
7) shown in Figure 3. pH 6 showed decrease in lipid
pool compared to pH 7. Lipid yield showed increase
of 124 folds and 178 folds respectively, in pH 8
and pH 9 on day 21 and decline was observed on
day 28.

The growth curve of C. vulgaris with variable
salinity is shown in figure 4. Statistical analysis
conclude that growth differs significantly (P < 0.05)
with variable salinity. Tukey’s post-hoc analysis
suggests that control culture showed maximum
growth and it decreased as salinity in medium was
increased from 0.1M to 0.25M. Approximately,
46fold increase was observed on day 21 in the
control culture compared to zero day. The increasing
trend of growth was observed from zero day to 21st
day in all concentrations of salinity after, which
decline was observed on 28th day. Lowest growth
was observed in culture with 0.25M salinity, an
increase of 16.9 fold was observed after 21 days
compared to zero day.

4.3. Effect of Salinity
4.3.1. Effect of Salinity on Growth

Fig. 5: Biomass of Chlorella vulgaris in medium
supplemented with variable salinity ranges

Figure 4: Growth of Chlorella vulgaris in medium
supplemented with variable salinity ranges

The Scientific Temper Vol-VIII, 2017

The biomass also showed similar trend as
noticed growth i.e highest biomass was observed in
control culture and minimum in culture growing in
0.25 M saline medium. The increasing trend was
observed from zero days to 28th day. Highest 87 fold
increase was observed in control culture on day 28th.
0.25 M saline culture showed only 52 fold increase
with respect to zero days.
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4.3.2. Effect of Salinity on Lipid Content

Fig. 6: Lipid accumulation in Chlorella vulgaris at
different concentration of NaCl
The lipid accumulation in C. vulgaris at
different saline ranges was studied in triplicates
under optimized conditions and it differed
significantly (P < 0.05). The highest lipid yield was
observed in culture growing in 0.25 M saline
medium and lowest was observed in control culture
(0.0M saline medium).
The yield increased from zero days to 28th day. On
2th day 91 fold increase was observed in 0.25 M
saline culture compared to 81 fold, 72 fold, 66 fold
and 42 fold increase in 0.2M, 0.15 M, 0.1 M and
control culture i.e 0.0 M, respectively (Fig. 6).
The experiments conducted to study growth of C.
vulgaris with variable pH showed that maximum
growth occurs at control pH 7, whereas increasing
pH decreased the algal density. It can be correlated
to the fact that higher pH limits carbon availability
from CO2, hence algal growth is suppressed (Chen
and Durbin; 1994, Azov; 1982 and Murthy et al;
2013). The biomass extracted from all variable pH
ranges also showed highest biomass at control pH7.
Since biomass is directly proportional to algal
growth. Therefore, growth and biomass showed
almost similar trend. The lipid accumulation at pH
9 was highest perhaps due to the fact that alkaline
pH indirectly results in increased triglyceride
accumulation (Guckert and Cooksey et al and
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Murthy et al; 2013) alkaline pH indirectly results
in increase in triglyceride accumulation.
Exposing algae to lower or higher salinity levels
than their natural levels can change growth rate and
alter composition. In our experiments the growth
rate and biomass decreased with increasing NaCl
concentration in the growth medium and hence
highest growth was observed in 0.0M culture and
lowest was observed in culture grown in 0.25 M
salinity. This could be associated with the fact that
C.vulgaris was unable to adapt at higher saline
ranges. Cultivation with different salinity ranges
although showed similar time course i.e growth
increased from 0 to 21st day and declined on day
28. Higher lipid content was however observed in
the medium with highest NaCl concentration ie at
0.25 M.
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ABSTRACT
Urinary disorder is one of the serious health problems prevailing in our
society. Rural communities inhabiting near Banasthali region of Rajasthan
are known to use some locally available plants material for the treatment of
urinary disorders. Hence, present study has attempted to document the
traditional knowledge of curing urinary problems using locally available
plants. A total of 31 plant species belonging to 29 genera of 21 families was
undertaken in this study. The information about the parts of the plants and
mode of the use of these plants for the treatment of urinary problems are
complied in the present work.
Keywords:Urinary retention, Irritation, Banasthali, Traditional medicine.

INTRODUCTION
Around the globe, human beings have been using
various plants and animal products to deal with
various diseases from time immemorial (Greenish,
1997). India is a unique country with enormous
prosperity of biodiversity. Estimate indicates that
The Scientific Temper Vol-VIII, 2017

12% of world’s flora and 7% of world’s fauna is
found in India. Out of these about 8000 plants
species are used medicinally in India in Ayurvedic,
Unani, Homoeopathic and Siddha system of
medicine (Bhattacharjee and De, 2005).
World health organization (WHO) has compiled a
list of 21000 plant species of therapeutic value and
23

approximately 80% of the world’s population
believes in traditional medicine for primary health
care in different parts of the world (WHO, 2002).
According to WHO, “Traditional medicine” is an
extensive term used to refer various forms of
indigenous medicine. Traditional medicine is also
often termed “complementary”, “alternative” or
“non-conventional” medicine. India is a rich treasure
house of plant medical traditions in the world. Rural
communities in India used approximately 25000
effective plant-based formulations as traditional
medicine (Wakdikar, 2004). Rajasthan has a very
rich flora and a great knowledge of traditional
medicines, and consequently represent a potential
resource for studies. Majority of people of Rajasthan
living in rural areas uses plants for food and
medicine traditionally (Choudhary, 2008; Katewa,
2009).
People suffer from several urinary disorders such
as urinary retention, irritation and difficulty in
passing urine are common. Problems in the urinary
system can be caused by ageing, illness, or injury
(Noumi and Boupda, 2009). Urinary retention is
also known as ischuria, any discomfort to urinate.
It is defined as the inability to empty the bladder
completely or partially. Urinary retention is
considered as poor urinary stream with
discontinuous flow. Urinary retention is a common
disorder in elderly males which starts around the
age of 50 years and symptoms may appear after 10–
15 years (US department of health and human
services, 2007). Urinary irritation is identified by
frequent urination (especially at night), the patient
feels burning, stinging, itching or urethral pain while
urinating. Urinary irritation is also called dysuria.
It includes pain and discomfort when urinating. It
can occur in anyone at any age, but is most common
in older men (Resnick and Older, 1997).
Rural patients are more dependent on traditional
medicines for the treatment of urinary disorders.
This is due to lack of access to modern medical
facilities, people’s faith in traditional approaches
and the fear of side effects of chemical drugs. These
traditional medicines have no side effects and can
heal urinary problems wonderfully. The accesses to
these medicines become difficult for the people who
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don’t have knowledge of those plants and medicines
due to lack of documentation of these fascinating
information. Hence, this study is made to document
the precious traditional knowledge of Banasthali
region for developing future conservation.
MATERIAL AND METHODS
1. Study area
Banasthali (Tonk district) region is located in
Southeast part of Rajasthan state between 26.41°N
75.87°E. It is located 72 km south west of the capital
Jaipur. Banasthali is 6.1 km distance from its main
town Newai. In the 2011 Indian census Banasthali
had a rural population of 12835 out of which males
constitute 31% and females 69% of the population.
The climate of Banasthali is semi arid. The mercury
touches 45oC- 47oC at summer and drops near
freezing point during winter’s night. The average
rainfall ranges between 450 mm-530 mm. The soil
of this region is sandy loam to sandy clay and
contains high pH value. Banasthali harbours a
variety of plants, which are very effectively being
used by the local population for the treatment of
various diseases including the urinary disorders and
other purpose.
2. Data collection
The study was conducted in Banasthali region of
Tonk district to investigate and collect the
information about the use of locally available plants
for the treatment of urinary disorders as traditional
remedy. Extensive field survey was carried out
during July 2012 - August 2013. The information
was obtained through semi-structured
questionnaires and interviews ( with key informants
such as local resident, farmers, workers, senior
citizens, priest, vaidhya and rural community
leaders) and cross checking at different places
among rural people. Total 112 informants were
interviewed (45 to 75 years) to collect data for this
study. Semi-structured questionnaires consist of
closed and open questions, which help to
accommodate responses from different groups. The
questionnaires/interviews were focused mainly on
the local names of the plants, plant parts used, habit,
ailments, and mode of preparations (Michael, 2009).
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The specimens of the medicinal plants were
collected, identified, dried and specimen has been
deposited at the Herbarium, Banasthali University,
Tonk, (Rajasthan) India (Bhandari, 1978; Jain and
Rao, 1997).
RESULTS
A total of 31 plants species belonging to 29 genera
and 21 families have been enumerated in present
work. The data on traditional medicinal plants such
as the botanical names, local names, families,
ailments and medicinal uses are documented (Table
1). Traditional remedies are included for urinary

retention (62%) and urinary irritation (38%).
Moraceae, Fabaceae and Asteraceae are the largest
families with three species each. The plant remedies
are used for oral purposes mostly extracts, powder,
juice, decoction forms. The present study
demonstrate that plant remedies are obtain from tree,
herbs, shrubs, climbers and grasses and herb is the
most used among them. Likewise, the plant material
are utilized as leaves, whole plant (21.2%), followed
by root (13%), bark, seed (9%), fruit, gum (6%),
and flower, latex, pulp, stem, rhizome (3%). The
number of plants in different plants families are
representing in Figure 2.

NUMBER OF PLANTS IN DIFFERENT PLANT FAMILIES

In addition, the distribution of locally available plants by their utilized parts is demonstrated in this
document (Figure 3).
NUMBER OF LOCALLY AVAILABLE PLANTS BY THEIR UTILIZED PART.
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LOCALLY AVAILABLE PLANTS FROM BANASTHALI USED FOR THE TREATMENT OF
URINARY DISORDERS BY RURAL PEOPLE.
S. Plant name
N.
1. Aegle marmelos (L.)
Corr.

Family

Local name

Habit

Rutaceae

Bel

Tree

2. Albizia lebbeck (L.)
Benth.
3. Aloe vera (L.) Burm

Mimosaceae

Siras

Tree

Liliaceae

Guar- phata

Herb

4. Argemone mexicana L. Papaveraceae

Satyanasi

Herb

5. Asparagus racemosus
Willd.
6. Boerhavia diffusa L.

Liliaceae

Chitaval

Herb

Nyctaginaceae

Punarnava

Herb

7. Bryophyllum pinnatum Crassulaceae
(Lam.) Oken

Pattar- chata Herb

8. Butea monosperma
(Lam.) Taub.

Fabaceae

Dhak

Tree

9. Calotropis procera
(Ait.) R. Br.

Asclepiadeaceae

Aakda

Shrub

10. Cassia occidentalis L.

Caesalpiniaceae

Kasondi

Herb

11. Chrysanthemum
indicum L.

Asteraceae

Guldaudi

Herb

12. Clitorea ternatea L.

Fabaceae

Gokharni

Climber

13. Coriandrum sativum L. Apiaceae

Dhania

Herb

14. Cynodon dactylon
(L.) Pers.

Dub, Ghas

Grass

Poaceae
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Plant parts Type of Urinary Mode of uses
used
Disorders
Root, Fruit Urinary
Powder of dried
Retention
root is taken orally
in morning.
Leaves
Urinary
Extract of leaves is
Retention
taken orally.
Pulp
Urinary Irritation Fresh pulp is taken
orally with water.
Whole plant Urinary Irritation Powder of whole
plant is taken orally
with water.
Whole plant Urinary
Extract is taken
Retention
orally.
Leaves
Urinary
Extract of leaves is
Retention
taken orally with
powder of some
black pepper.
Root
Urinary Irritation Decoction of root
is taken orally twice
a day.
Gum, Bark, Urinary Irritation Powder of gum,
Flower
bark, flowers is
taken orally with
some sugar and milk
Latex
Urinary
Latex mix in juice
Retention
of bark of Acacia
nilotica and applied
topically on lower
part of stomach.
Root
Urinary
Decoction of root
Retention
is taken orally twice
a day.
Leaves
Urinary
Extract of leaves is
Retention
taken orally with
black pepper.
Root
Urinary
Powder of dried
Retention
root is taken orally
with some water.
Leaves
Urinary
Decoction of leaves
Irritation
taken orally.
Whole plant Urinary
Decoction of root is
Retention
taken orally. Extract
of whole plant is
taken orally with
milk.
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15. Dalbergia sisso Roxb.

Fabaceae

Sisam

Tree

16. Phyllanthus
officinalis L.

Euphorbiaceae

Aamla

Tree

17. Ficus benghalensis L.

Moraceae

Pipal

Tree

18. Ficus racemosa L.

Moraceae

Gular

Tree

19. Ficus religiosa L.

Moraceae

Bargad

Tree

20. Helianthus annuus L.

Asteraceae

Surajmuki

Herb

21. Moringa oleifera Lam. Moringaceae
22. Pedalium murex L.
Pedaliaceae

Sajhana
Dhaknigokhru

Tree
Herb

23. Saccharum
officinarum L.
24. Sida cordifolia L.

Poaceae

Ganna

Grass

Malvaceae

Khareti

Herb

25. Solanum surattense
Burm. F.
26. Tagetes erecta L.

Solanaceae

Piliketeli

Herb

Asteraceae

Hazara

Herb

27. Tamarindus indica L.

Caesalpiniaceae

Imli

Tree

28. Tinospora cordifolia
(Willd.)

Menispermaceae

Geloi

Climber

29. Trachyspermum ammi L Apiaceae

Ajwayan

Herb

30. Tribulus terrestris L.

Zygophyllaceae

Gokhru

Herb

31. Zingiber officinale
Rosc.

Zingiberaceae

Adarkh

Herb
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Leaves

Urinary Irritation Decoction of leaves
is taken orally thrice
a day.
Bark
Urinary
Juice of fresh bark
Retention
is taken orally with
honey.
Seed
Urinary
Powder of seed
Retention
taken orally with
cow’s milk.
Fruit
Urinary
Fresh fruits are
Retention
eaten.
Bark
Urinary Irritation Decoction of bark is
taken orally.
Seeds
Urinary Irritation Seed powder is
taken orally.
Gum
Urinary Retention Gum is eaten.
Whole plant Urinary
Powder of plant is
Retention
taken orally with
black pepper twice
a day.
Stem
Urinary Irritation Fresh juice is taken
orally twice a day.
Leaves
Urinary Irritation Extract of leaves is
taken orally with
sugar and black
pepper separately.
Whole plant Urinary
Fresh extract of
Retention
plant is taken orally.
Leaves
Urinary
Extract of leaves is
Retention
taken orally with
sugar.
Seed
Urinary Irritation Seeds powder is
taken orally with
cow’s milk.
Stem
Urinary
Extract of stem is
Retention
taken orally with
honey.
Seed
Urinary Irritation Powder of seeds is
taken orally.
Whole plant Urinary
Decoction of whole
Retention
plant is taken orally
with honey twice a
day.
Rhizome
Urinary
Juice of rhizome is
Retention
taken orally with
sugar.
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DISCUSSION
The study reveals that several medicinal plants
products are used by rural people for the treatment
of urinary disorders. The traditional medicines are
easily available and are cheaper. The common man
can easily afford the treatment without the least fear
of any side effects. Their methods of preparation
are also simple and convenient in administration.
Traditional medicinal remedies comprise prominent
dimensions of local health tradition and unique
heritage in Banasthali. Traditional medicines are
implicit source of therapeutics aids and have
achieved a magnificent role in health system all over
world (Yarnell, 2002). Urinary disorders are
increasing worldwide and most people hesitate
discussing their problems with doctors (Hossan et
al., 2010; Punjani, 2010). Urinary disorders
(Urinary retention and Urinary irritation) are
common in older people. Therefore older generation
knows their traditional medicinal remedies. The
traditional medicinal knowledge is very rapidly
declining in India because of improper
documentation. This study has proved that we need
to document the knowledge of traditional medicines
before it is lost forever in the fast growing modern
world.
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ABSTRACT
The pathogenicity of a bacterial isolate Aeromonas hydrophila
recovered from naturally diseased shing fish was investigated against
catfishes (Heteropneustes fossilis and Clarias batrachus) and carp (Channa
punctatus) of appropriate average body weights. Two different doses viz.
6.7 × 106 and 6.7 × 105 CFU/fish were injected intramuscularly.
Pathogenicity of A. hydrophila was confirmed at water temperature of 30°C
by mortality of 60% to 100% of all the tested fishes within 2-11 days. Injected
A. hydrophila was re-isolated from liver, kidney and intestine of all the tested
fishes. In all the cases of intramuscular injection, external pathology was
found. Reddish anal region and fm bases were observed. It was understood
that the isolate was a highly virulent pathogen for the challenged fishes.
Keywords: Pathogenicity test, Aeromonas hydrophila, Catfishes, Carps, Perch

INTRODUCTION
The bacteria Aeromonas hydrophila is a
widely distributed pathogenic bacteria especially in
warm water throughout the world. They are Gram
negative, motile rods that are oxidase and catalase
positive and are fermentative in nature (Sabur,
The Scientific Temper Vol-VIII, 2017

2006). A. hydrophila is the causative agent of MAS
(motile Aeromonas septicemia). Both farmed and
wild fishes have been found to be affected by this
disease. Fishes become susceptible to the disease
condition in their intensive culture system by
Aeromonas hydrophila. The disease was
characterized by swollen abdomen, red mouth,
29

hemorrhage in external surface and surrounding the
anus (Alain, 2009).
A. hydrophila was frequently observed in
various species of diseased farmed and wild
freshwater fishes in different locations of India. It
was recognized as a causative agent of ulcer type
disease occurred in farmed fishes (Chowdhury,
1998). A. hydrophila were frequently isolated from
various lesions of epizootic ulcerative syndrome
(EUS) of different fishes (Roberts et al., 1990).
Mamnur Rashid et al. (2008) identified A.
hydrophila from EUS affected Heteropneustes
fossilis. Hasan et al. (2008) found the histopathological changes in liver and kidney caused by
this bacterium in the fish.
Experimental infection is done to know the
pathogenicity of a pathogen in the body tissue of its
susceptible host species. Present work was under
taken to know the infectivity of the isolate from the
kidney of catfishes (shing and magur) and carp
(Garai).
MATERIALS AND METHODS
The pathogenicity test was conducted at the
laboratory of the Zoology Department, ZA Islamia
College, Siwan, Bihar in India. The experimental
fishes of average body weight of 20.4 g for shing
Heteropneustes fossilis, 25.6 g for magur Clarias
batrachus and 30.5 g for Channa punctatus were
used for the pathogenicity test of the isolate. Fishes
were stocked in cemented cisterns for at least 15
days and then acclimatized in 04 aquaria for 7 days.
Every day 50% of total water was changed and the
aquaria were covered with synthetic net to prevent
the fish from escaping.
Intramuscular injection method was used for
the challenge test. One ml insulin syringe (sterile
and disposable) was used for the injection. A total
of 15 fishes (five fish from :each species) were
injected intramuscularly with 0.1 ml of two preselected (Ahmed, 2009) bacterial doses (6.7 × 106
and 6.7 × 105 CFU/fish) just below the dorsal fin
after disinfecting with 70% alcohol mixed cotton.
Each group was then released in separate aquaria
properly labeled to understand the dose and fish
species. A negative control group of 05 fish of each
The Scientific Temper Vol-VIII, 2017

species were injected with physiological saline as
above. The injected fishes were observed up to 15
days. No feed was given to the experimental fishes
and water temperature was recorded twice daily
during the experimental period. The average
temperature was recorded as 30°C.
Each fish was brought to the laboratory
immediately after death, dissected out; kidney was
touched with a sterilized loop and streaked onto
AIM (Aeromonas isolation medium) plates. The
plates were incubated at 250C for 48 hours for A.
hydrophila colony appearance. Intestine, liver and
kidney of each dead fish were dissected out
aseptically and placed in sterilized separate plastic
petridishes. After weighing, sample of each of the
above organ was homogenized and suspended in
sterile physiological saline (1 part of sample: 9 parts
of PS) to obtain a stock solution. Two consecutive
decimal dilutions, 10-1 and 10-2, from the stock
solution were made for each organ. At first the
dilutions were used for spreading onto AIM plates
to confirm A. hydrophila. Then the dilutions were
used for spreading onto -duplicate TSA plates and
incubated at 25°C for 48 hours for colony
appearance.
Appeared colonies were counted by digital
colony counter and all the data of bacterial colony
counts were recorded for calculating bacterial load
in different organs. The bacterial load was calculated
by using the following formula after Mamnur Rashid
et al. (1994).
Bacterial CFU/g of fish organ = No. of
colonies counted in a plate × 10n × 100 Where, n
was the dilution factor
RESULTS AND OBSERVATIONS
The abnormal movement and loss of balance
were observed in all bacteria injected fishes. There
lesions over experimental fishes were also evident.
The posterior end of the body surface was found to
develop grayish-white lesion that was extended up
to caudal fin. Anal region and the fin bases
developed red colour. After dissection of the freshly
dead fish, the liver was observed to be swollen,
unsmooth, and uneven turned blackish in colour.
Intramuscular injection method resulted in
30

Table 1. Results of pathogenicity in experimental fishes by intramuscular injection method.
Fish species

Dose

Average

No. of

Mortality

Post- infection

weight (g)

fish died

percentage

Days of mortality

C. batrachus

6.7×1056.7×106

25.6±0.18

0503

10060

3-84-11

H. fossilis

6.7×1056.7×106

20.4±0.27

0504

10080

2-83-13

C. punctatus

6.7×1056.7×106

25.7±0.32

0504

10080

2-34-10

Control (PS)

0.1 ml

30.2±0.66

00

00

00

100% mortality at a dose of 6.7 × 106 CFU/fish
(6.7 × 107 CFU/ml) and 60 to 80% mortality at a
dose of 6.7 × 105 CFU/fish (6.7 × 106 CFU/ml) of
the experimental fishes. Kidney streaking from all
dead fish gave rise to the growth of A. hydrophila
and thus the isolates were proved to be pathogenic.
No fish died in the control group. Results of
pathogenicity tests are shown in Table 1.
Pathogenicity of A. hydrophila to
Heteropneustes fossilis by IM was measured
through their mortality as 100% at a dose of 6.7 ×
106 CFU/fish and 80%, at a dose of 6.7 × 105 CFU/
fish having post infection days of mortality from 28 days and 3-13 days respectively. Clarias
batrachus was found to be susceptible to A.
hydrophila expressed by their mortality to 100%,
at a dose of 6.7 × 106 CFU/fish and 60%, at a dose
of 6.7 × 105 CFU/fish. Post infection days of
mortality were from 3-8 days and 4-11 days
respectively. A. hydrophila caused 100% mortality
in Channa punctatus at a dose of 6.7 × 106 CFU/
fish and 80%, at a dose of 6.7 × 105 CFU/fish taking
post infection days of mortality from 2-3 days and
410 days respectively.
In case of intramuscular injection, the highest
bacterial load in catfishes was found to be 5.5 ×
108 CFU/g in the liver of shing and 5.6 × 107 CFU/
g in the intestine of magur. The lowest bacterial load
was found to be 2.2 × 102 CFU/g in the kidney of
shing and 2.4 × 103 CFU/g in the liver of magur.
The highest bacterial load in carp was found to be
5.8 × 108 CFU/g in the liver of Garai. The lowest
bacterial load was found to be 2.7 ×104 CFU/g in
the kidney of Garai.
DISCUSSIONS
Pathogenicity of A. hydrophila was measured
intramuscularly at 30°C with two different doses of
The Scientific Temper Vol-VIII, 2017

6.7 × 106 CFU/fish and 6.7 × 105 CFU/fish and
showed mortality of up to 100% and 80% of the
experimental fish within 2-8 days and 3-13 days in
Heteropneustes fossilis of 20.4 g, 100% and 60%
within 3-8 days and 4- 11 days in Clarus batrachus
of 25.6 g, 100% and 80% within 2-3 days and 4-10
days in Channa punctatus of 25.7 g, 100% and 60%
within 2-5 days, respectively. Islam (2007)
conducted an experimental infection of
Heteropneustes fossilis with A. hydrophila by two
different methods viz. intra-peritoneal and
intramuscular injection. A standard dose of infection
(6.4 × 107 CFU/fish) was selected based on
predetermined LD50. Mortality gave rise to 85%.
Mostafa et al (2008) conducted an experimental
infection of Heteropneustes fossilis with A.
hydrophila by two different methods viz. intraperitoneal and intramuscular injection at a dose of
9.6 × 107 CFU/fish that resulted in 100% mortality
of the tested fish within 1-9 days. Experimental
infection by A. hydrophila of the fishes (catfishes,
carps and perch) showed that the fishes were
seriously affected which caused mortality. Thus it
was proved that A. hydrophila was pathogenic to
all experimental fishes. Angka (1990) conducted
same type of experiment with A. hydrophila,
injected intraperitonealy and found that the bacteria
was pathogenic to Clarias batrachus fingerlings,
causing 93% mortality in fish infected with 107
CFU/ml, with peak mortalities occurring on days
14 and 15. At lower dosage mortalities were
significantly lower.
Mamnur Rashid et al. (2008) observed the
highest and the lowest loads of A. hydrophila in liver,
intestine and kidney to be 6.46 x 108 CFU/g, 1.18
× 109 CFU/g and 3.70 × 108 CFU/g and 1.67 ×
104 CFU/g, 1.71 × 103 CFU/g and 1.47 × 104 CFU/
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g in the natural EUS affected shing Heteropneustes
fossilis respectively. Mostafa et al. (2008) conducted
infection experiment of shing Heteropneustes
fossilis with 105 and 108 CFU/fish of A. hydrophila
and found the highest bacterial load in the kidney,
intestine and liver of the experimentally infected
fish to be 1.3 × 107 CFU/g, 3.5 × 106 CFU/g and
2.42 × 107 CFU/g and the lowest bacterial load to
be 2.1 × 102 CFU/g, 9.0 × 103 CFU/g and 2.0 ×
104 CFU/g respectively.
From the above discussion it is clear that the
pathogen Aeromonas hydrophila is an opportunistic
and serious pathogen for catfishes and carps. These
pathogenicity test results will be helpful for further
study to observe the fate of the pathogen in the
organs of these fishes as well as to study the
experimental histopathology of these fishes with the
bacteria.
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ABSTRACT
The length-weight relationship (LWR) was estimated in
Labeo bata. It was observed that this fish did not follow the cube law
strictly and the weight increased at a rate more than the cube of the
length. The analysis of covariance did not show any significant
difference in the value of ‘n’ between the fishes of different size, sex
and maturity stages in a population. The males were slightly heavier
than females at smaller sizes and females were heavier than males at
larger sizes and the two length - weight intersected at a point between
245 mm and 270 mm. This point of intersection represents the size at
first maturity of the fish.
Key words: length-weight relationship, Labeo bata
INTRODUCTION
The mathematical relationship between length and
weight of fishes is a practical index suitable for
understanding their survival, growth, maturity,
reproduction, general wellbeing of the fish and
development, time of spawning and the size at the
first maturity. Length and weight data are of
paramount importance and finds its applications in
fish stock assessment studies and in the estimation
of potential yield per recruit. In addition, it
establishes the mathematical relationship between
The Scientific Temper Vol-VIII, 2017

the two variables, the length and weight so the
unknown variable can be readily calculated from
the known variable. Besides the relative condition
factor could also be estimated to assess the general
wellbeing of fishes. Since the species exhibits
growth variation, it is necessary to study the actual
relationship between the length and weight , which
may depart from the cube value 3 owing to the
environmental condition in which animal lives. The
relationship could also depart due to the
physiological condition of the fish.
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Length-weight relationships are useful in fishery
management for both applied and basic use
therefore, it was extensively studied by scientists
from time to time (Tripathi,P. N., et al.,2010
).
However, the present study reports the length-weight
relationship of Labeo bata of the Ghaghra River
from the district Kheri – Lakhimpur and Bahraich
in Uttar Pradesh, India.
MATERIAL AND METHODS
The length-weight relationship of Labeo
bata is based on fishes collected from river Ghaghra
at Dhakerwa Fish Market (District : Kheri –
Lakhimpur). The total length of the fish was
measured up to the nearest mm from the tip of the
snout to the end of the largest caudal fin ray. The
weight of the fish was taken up to the nearest mg on
a pan balance. Sexes were determined by an
examination of gonads. The fishes were divided into
three groups, viz., immature, mature and combined.
The length-weight relationship of the fish has been
described be the cube law, i.e., W = CL3, where
‘W’ and ‘L’ are weight and length of fish,
respectively and ‘C’ is a constant. The cube law is
based on the assumption that the weight is a volume
function and length is a linear function and weight
of the fish is roughly equal to the cube of the length.
This law can, however, be applicable if the form
and specific gravity of the fish remain constant
throughout the life. However, the requirements are
rarely met since the specific gravity of the fish does
not remain constant and varies considerably
according to different conditions of the life.
Therefore, to eliminate such limitations, the equation
W = aLn (where, W and L are weight and length of
the fish respectively and ‘a’ and ‘n’ are constants to
be determined empirically) has been used.
The length-weight of the fish was
converted into log weight in order to obtain a straight
line relationship. The relation of the log weight or
log length was calculated by least square method
and the equation Log W = Log a + n log L, was
worked out separately for each group of the fish.

b g
b
N b
log Lg b
log Lg
2

log a 

 log W .  log L   log L log L.log W
2
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g

Where,
W = Weight of the fish in g
L = Length of the fish in mm
N = Number of observations
Log ‘a’ is the intercept and ‘n’ is slope
n

 log W  N log a
 log N

The length and weight were two variables
and a correlation coefficient known as ‘r’ was
computed as follows –
r

NXY   X  Y

d i

N  X2   X2 .

d i

N Y2  Y2

The regression of log weight on log length
of the fishes of different groups was compared by
adopting covariance analysis (Snedecor and
Cochran, 1989).
The food of L. bata (Ham.) consists chiefly of
phytoplankton (green algae, diatoms, blue green
algae, desmids, phytoflagellates, algal spores and
zygotes), macro-vegetation and decayed organic
matter (Seston). Zooplanktons are very rare in the
diet of the adult fishes. However, zooplanktons are
the main food of fingerlings and as the fish grow,
they change their feeding habits from zooplankton
to phytoplankton. Green algae and diatoms were the
most important food items and constituted about
35.4% of the total food.
The intensity of feeding was maximum
during post-monsoon (October-November) and
winter months (December-February) and low during
post-winter (March-April), summer (May and June)
and monsoon months (July-August). An increase in
the feeding intensity of the fish during winter seems
to be related to the availability of the algal bloom
in the aquatic environment in which the fish lives
and during the season when the flood water carries
a lot of silt and plankton production is greatly
decreased. The feeding intensity is also reduced
owing to the scarcity of the food. Besides, the
gonadal maturation also affects the feeding intensity
of the fish as minimum food intake was found in
ripe fishes. No difference was observed between the
food of males and females fishes.
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Fig.1 : Length-weight relationship of Male, Female and Juveniles of Labeo bata.
RESULT AND DISCUSSION
Regression analysis of length-weight
relationship along with the test of significance
showed that the ‘n’ values were found to differ from
one group to other and were 3.2027 in ripe females
and 3.3108 in ripe male. The value of ‘n’ was highest
(3.3830) in juveniles and lowest in females (3.2025).
It was significant to note that ‘n’ values calculated
at 95% confidence intervals for male, female and
juvenile were always higher than 3. (Fig.1)
The length-weight relationship of males,
females, juveniles (Fig.1) and of combined fishes
can be expressed with the following equations –
Juvenile Log W = -5.9586 + 3.3832 Log L
Male
Log W = -5.5946 + 3.3109 Log L
Female Log W = -5.4610 + 3.2026 Log L
Combined Log W = -5.3106 + 3.1665 Log L
It may be seen that the increases in weight in
relation to length was well appreciable above 200
The Scientific Temper Vol-VIII, 2017

mm. Females were found lighter than males up to
length of 245 mm while the males were lighter than
females at higher lengths and the length-weight
curves of the two sexes intersected at a point
between 245 mm and 270 mm.
For Labeo bata the values of slope ‘n’ were
always higher than 3 and significantly different.
Hence the length-weight relationship did not follow
the cube law strictly. It is quite clear from the result
that the weight of fishes increased more than the
cube of the length. In other carps higher values of
‘n’ was more than 3 have also been reported.
Natarajan and Jhingran (1963) observed a value of
3.2328 in case of Catla catla while Jhingran (1952)
reported a value of 3.221 in Cirrhinus mrigala.
Chakrabarty and Singh (1963) also observed that
the value of ‘n’ was considerably higher than 3 in
Cirrhinus mrigala. These authors have considered
total length as a parameter in calculating the value
of ‘n’ while Jhingran (1952) in studying the length35

weight relationship of the major carps, used furcal
length as a parameter and calculated the value of
‘n’ as 3.15172, 32483 and 31460 in case of C.
mrigala, C. catla and L. rohita respectively. His
observation showed that the departs from 3 was least
in case of L. rohita and was not significant. Khan
(1972) also observed that value of ‘n’ as 3592 and
3520 in case of L. rohita and C. mrigala
respectively. Bhatnagar (1972) reported the value
of ‘n’ in Labeo fimbriatus as 3802. Sinha (1972)
estimated a value of ‘n’ to be 32 in Puntius sarana.
However, Khumar and Siddiqui (1991) reported the
value of ‘n’ in P. sarana to be more than 3 in case
of female, juvenile and combined fish from river
Ganga and Yamuna, but surprisingly the value of
‘n’ in males from both the environment was very
close to 3 (2.9610 and 2.9588 in fish from river

Ganga and river Yamuna), respectively. Chatterjee
(1981) reported the value of ‘n’ to be 3.1010, 3981,
3.1322 and 3.7794 in male, female, juvenile and
combined fishes, respectively in L. gonius. He
(1981) also reported higher values of ‘n’ in Labeo
bata. Nisha Shukla (2002) found values of ‘n’ to be
3.341775, 2.562666 and 3.341775 in immature fish,
mature fish and combined (both immature and
mature fishes combined) to be 3.341775 in case of
Labeo gonius. These investigations show that the
value of ‘n was always higher than 3 in case of carps,
except that reported by Nisha Shukla (2002) in case
of L. gonius. The present study also reveals a clear
departs from 3.
Jhingran (1952) in L. rohita and Khan (1972)
in L. rohita and C. mrigala found an interesting
relationship between observed and calculated

Figure 1 juvenile

Figure 2 (a) male (b) female
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weight of the fishes. They found that the observed
weight of the fish was lesser than the calculated
weight of the fish. This case was found to be
completely reversed in larger fishes and in these
groups Nisha Shukla (2002) found that the observed
weight was lesser than the calculated weight in L.
gonius measuring 240 – 390 mm in length. A similar
case has been noted in L. bata when a comparison
was made between observed and calculated weights
in smaller and larger fishes.
In fish of different maturity stages ‘n’ values
were found to be higher in ripe fishes and lower in
spent fishes. It was because of the fact that in the
spawning season the weight of gonads increased
considerably and thereby measuring the weight of
fishes and as soon as the fishes discharged their
gonad products, their weight suddenly decreased
which consequently affected the ‘n’. Such changes
in the value of ‘n’ reflect the extent of the spawning
season of the fish.
Several workers have reported that females are
heavier than males in smaller-sized fishes while
males are heavier than females in larger-sized fishes
(Natarajan and Jhingran, 1963 and Khan, 1972). In
the present case also the length-weight curve of
males lies above the length-weight curve of female
up to the length of 250 mm and beneath the lengthweight curve of females thereafter. The point of
intersection is between 245-270 mm. According to
Olsen and Herriman, (1946 quoted by Chatterjee,
1981) the point of intersect represents the size at
first maturity of the fish. Natarajan and Jhingran
(1963) concluded that the two curves in Catla catla
intersected at a point between 500 mm and 650 mm.
Khan (1972) found that the length-weight curves of
males and females of L. rohita intersected at a point
between 500 and 600 mm. Chakrabarty and Singh
(1963) reported a reverse phenomenon in the case
of C. mrigala. They found that males are heavier in
smaller fishes and females in larger fishes.
However, in the present investigation, the point
of intersection of length-weight curves of males and
females was observed to be between 245 mm and
270 mm, the range of size at which both sexes attain
first maturity. This point of intersection represents
the size at first maturity of the fish.
The Scientific Temper Vol-VIII, 2017
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ABSTRACT
Brassica oilseed crops are the major Rabi oilseed crops grown in
India, which are collectively referred to as rapeseed-mustard. Several insect
pests attacking the Brassica. Among them mustard aphid, Lipaphis erysimi
is the most serious pest causing up to 97.0 per cent yield loss.Therefore six
newer insecticides were tested against this insect. the aphid population in
thiomethoxam treated plots was minimum (0.24 aphids/10cm apical shoot)
which was statistically at par with imidacloprid treatment with 99.33 and
98.50 per cent reduction in population. While minimum reduction (94.84
percent) of aphid population was recorded in fipronil 5SC treatment at days
after spraying. The highest cost benefit ratio was observed from imidacloprid
17.8SL@20g ai/ha (1:18.54) followed by thiamethoxam 25WG@25gm a.i./
ha (1:17.62)
Key words: Brassica, Lipaphis erysimi, insecticide

INTRODUCTION
Brassica oilseed crops are the major Rabi oilseed
crops grown in India, which are collectively referred
to as rapeseed-mustard. They occupy the important
place among oilseed crops. They meet dietary
requirement of approximately 50% of the population
belong to the Uttar Pradesh, Punjab, Rajasthan,
Madhya Pradesh, Bihar, Orissa, West Bengal and
Assam states of India (Singh, 1999). Several insect
pests attacking the Brassica (Bakhetia and Sekhon,
1989). Among them mustard aphid, Lipaphis
The Scientific Temper Vol-VIII, 2017

erysimi (Kaltenbach) is the most serious pest causing
up to 97.4 per cent yield loss (Patel et al., 2004).
Use of chemicals to bring down the population of
this noxious pest is required as it appears with a
very high population in the conducive environment.
The fecundity of mustard aphid is also very high.
Therefore present investigation was carried out to
observe the efficacy of some newer insecticides
against L. erysimi. In addition to this, phytotonic
effect of this chemical was also observed in mustard.
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MATERIAL AND METHODS
Field experiment was conducted during rabi
season at farmer’s field of Simbhaoli village of
Hapur District U.P. in Randomized Block Design
with six insecticides; Fipronil 5SC @ 50g a.i./ha,
Imidacloprid 17.8SL @ 20g a.i./ha, Acephate 75SP
@ 350g a.i./ha, Dimethoate 30EC @ 300g a.i./ha,
Thiamethoxam 25WG @ 25g a.i./ha, Oxy-dematon
methyl 25 EC @ 250g a.i./ha with control (Without
spray). Each treatment was replicated three times.
Plot size was 4.2x 3.0 m2 with row to row and plant
to plant distance 30 and 10 cm, respectively.
Mustard crop was grown following standard
agronomic practices. Population of aphid was
counted on ten randomly selected plants from top
10 cm apical shoot with the help of magnifying hand
lens by tally counter. Aphids were counted at before,
3, 7 and 10 days after spray (DAS) from each plot.
The per cent population reduction was calculated
on the mean population before spray. Yield was
taken from net plot area leaving 30cm as border
and calculated as kg per hectare. Data were
subjected to ANOVA. Cost benefit ratio was
calculated on the basis of local market price of
mustard (Rs. 29/kg), insecticide, labour and
pesticide application equipment rent charges etc.

RESULTS AND DISCUSSION
The pre treatment population of aphid was
homogeneous as it ranged from 32.46 to 34.66
aphid/10cm apical shoot (table 1). All insecticidal
treatments significantly reduced the aphid
population at third day. While in control the
population was recorded to be increased. Third day
after application of all insecticides, the lowest
population was 2.50 in thiomethoxam treated plots
to followed by 3.16, .53and 3.96 aphids/10cm shoot
with 90.26, 89.40 and 88.01 per cent reduction in
oxy-dematon methyl, imidacloprid and acephate
treated plots, respectively. While fipronil treated
plots had 6.50 aphids/10cm with only 80.90 percent
reduction. Data on seventh day after spray also
showed the decreasing pattern of aphid population
in all treatments. The lowest population was in
imidacloprid treated plots with 95.92 percent
reduction followed by thiomethoxam and oxydemeton methyl with 95.38 and 93.13 percent
reduction in aphid population, respectively. At 10
days after spraying the aphid population in
thiomethoxam treated plots was minimum (0.23
aphids/10cm apical shoot) which was statistically
at par with imidacloprid treatment with 99.33 and
98.50 per cent reduction in population. While

Table 1: Efficacy of different treatments against mustard aphid, L. erysimi
Treatments

T1

Number of aphids/10 cm epical shoot of plant

Yield
(kg/ha)

Before 3DAS % Reduction 7DAS % Reduction 10DAS % Reduction
Spray
34.06 6.50
80.92
3.53 89.64
1.76
94.83

Fipronil 5SC @
50g a.i./ha
T2 Imidacloprid 17.8 33.33 3.53
89.40
1.36 95.92
SL @ 20g a.i./ha
T3 Acephate 75SP
33.03 3.96
88.01
2.53 92.34
@ 350g a.i./ha
T4 Dimethoate 30
34.10 5.33
84.37
2.76 91.91
EC @ 300g a.i./ha
T5 Thiamethoxam 25 34.66 2.50
92.78
1.60 95.38
WG @ 25g a.i./ha
T6 Oxy-dematon
32.46 3.16
90.26
2.23 93.13
methy l 25 EC @
250g a.i./ha
T7 Control
33.50 37.63 _
35.33 _
F- test
NS
Sig.
Sig.
CD at 5%
3.32
1.02
0.94
NS= non significant Sig.= Significant DAS= Days after spray
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Increase in
yield (%)

1416.30

31.88

0.50

98.50

1373.56

27.90

0.86

97.40

1309.23

21.91

1.70

95.01

1296.93

20.77

0.23

99.33

1335.16

24.33

1.33

95.90

1310.96

22.07

34.23
Sig.
0.55

_

1073.90
Sig.
35.28

_
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Treatment

T1 Fipronil 5SC @
50g a.i./ha
T2 Imidacloprid 17.8SL
@ 20g a.i./ha
T3 Acephate 75SP @
350g a.i./ha
T4 Dimethoate 30EC @
300g a.i./ha
T5 Thiamethoxam 25WG
@ 25g a.i./ha
T6 Oxy-dematon methyl
25 EC @ 250g a.i./ha
T7 Control

Amount
of formulation (ha)

Cost of
insecticide
(Rupees
/ha)

Total cost Yield
(kg/ha)
in yield
(kg/ha)

Increase
of protection
(Rupees/ha)

Net return Cost
(Rupees benefit
/ha)
ratio

920.00

Labour
charges
including
rent of
equipment
300

1.00 Litre

1220.00

1416.30

342.40

9929.6

8.14

0.1124 kg

168.60

300

468.60

1373.56

299.66

8690.14

18.54

0.4667 kg

326.69

300

626.69

1309.23

235.33

6824.56

10.89

1.000 litre

350.00

300

650.00

1296.93

223.03

6467.87

9.95

0.1000 kg

130.00

300

420.00

1335.16

261.26

7576.54

17.62

1.00 litre

900.00

300

1200.00

1310.96

237.06

6874.74

5.73

_

_

_

_

1073.90

_

_

_

Mustard rate @Rs.29/kg. Labour charge @Rs.200/day +@Rs.100/day.

minimum reduction (94.83 percent) of aphid
population was recorded in fipronil 5SC treatment.
Parmar and Kapadia (2007) also found Acephate
75 SP @ 350 g. a.i./ha and Imidacloprid 17.8 SL @
20 gm a.i./ha most effective against mustard aphid.
Singh and Verma (2008) also found acetamiprid,
dimethoate and imidacloprid effective in reducing
the aphid density.
On the basis of grain yield of mustard, the
fipronil 5SC@50gm a.i./ha was found most effective
with highest grain yield i.e. 1416.3 kg/ha. It was
31.88 per cent higher over the control plots. That
was significantly higher than the rest of all
insecticidal treatments followed by imidacloprid
17.8SL@ 20gm ai/ha thiomethoxam 25L@25gm ai/
ha and oxy-dematon methyl with 27.90, 24.33 and
22.07 percent increase in yield over (1296.93 kg/
ha ) control, while the lowest yield was recorded in
dimethoate treated plots with only 20.77 percent
increase over the untreated control (table 1). Rana
et al.(2008) also recorded higher yield by using
thiamethoxam and imidacloprid.
The highest cost benefit ratio was observed
from imidacloprid 17.8SL@20g ai/ha (1:18.54)
followed by thiamethoxam 25WG@25gm a.i./ha
(1:17.62) and acephate 75SP@350gm a.i./ha
(1:10.89). However oxy-dematon methyl 25EC
The Scientific Temper Vol-VIII, 2017

@250gm ai/ha had the lowest cost benefit ratio
(1:5.73).
On the basis of above findings the
imidacloprid 17.8SL @20gm a.i./ha and
thiomethoxom 25wg @25g a.i./ha are the most
promising recommendations to effectively manage
the L. erysimi in mustard crop with the higher net
return than the rest of other insecticides.
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ABSTRACT
Ethnobotany is the study of the interactions and relationships
between plants and people over time and space. If plants did not exist, human
life would not be possible. The present study is an attempt to explore the
traditional indigenous knowledge of the local rural people from Banasthali
region located in district of Tonk Rajasthan state. The study explored 44
plants species belonging to 29 families and 41 genera used to prepare various
remedies and their modes of preparations are decoction, juice, extract, and
powder. The information regarding their use was collected from local rural
people through semi structured interviews. A total of 60 key informants
(women 65% and men 35%) were consulted and interviewed to collect the
information. Plants were grouped under 12 categories of aliments and
informant’s consensus factor about usage of medicinal plants ranges from
0.72 to 0.97 with an average value of 0.91. The study reveals that 16 plant
species show high fidelity level. These results will contribute to prepare
further advance research in medicines.
Keywords: Banasthali, fidelity level, indigenous knowledge, informant
consensus factor, rural.

The Scientific Temper Vol-VIII, 2017

43

INTRODUCTION
The term ethnobotany was first given by
Harshberger in 1985. It has been often interpreted
synonymous with economic botany or with
traditional medicine. Ethnobotany deals with direct,
traditional and natural relationship between human
societies and plants (Katewa, 2009; Khan et al.,
2014). It has been recognised as a multi-disciplinary
science comprising many interesting and useful
aspects of plant science (Jain, 1995).
Ethnobotanical knowledge is very ancient in India.
It can be defined as the total natural and traditional
relationship and the interaction between man and
his surrounding plant wealth (Katewa and Jain,
2006). The utilization of plants for medicinal
purpose in India has been documented long back in
ancient literature because they are essential for
human survival. Since time immemorial Indians are
using medicinal plants to cure specific ailments. The
indigenous system of medicine, namely Ayurvedic,
Siddha and Unani has been in existence and use
since last 3000-5000 years (Choudhery et al., 2008;
Jain et al., 2005; Kulkarni and Ansari, 2004; Meena
and Yadav, 2010). The basic strengths of Indian
indigenous system of medicine are therapeutic,
restorative and remedial approaches of health
(Meena and Yadav, 2010; Sebstain and Bhandari,

1998; Singh, 1997). They are mostly plant based
and comprise over 8000 medicinal plants species.
In India about 1.5 million practitioners of Indian
system of medicine use around 25000 effective plant
based formulation. According to all Indian co
ordinate project 40% of 16000 recorded flowering
plants in India has ethno medicinal value, whereas
only 10% of these are used in drug and
pharmaceutical industries (Sharma, 2012). The
essential importance of these medicinal plants can
very well prove as a potential source of new drugs.
Some noteworthy contribution about traditional
medicinal property of plants has revealed in this
study.
MATERIAL AND METHODS
1. Study area
Banasthali (Tonk district) region (26.41°N and
75.87°E) is located in Southeast part of Rajasthan
state. It is located 72 km south west of the capital of
Rajasthan state Jaipur. Banasthali is 6.1 km distance
from its main town Newai. In the 2011 Indian census
Banasthali had a rural population of 12835 out of
which males constitute 31% and females 69% of
the population. The climate of Banasthali is semi
arid. The mercury touches 45oC- 47oC in summer
and drops to nearly freezing point during in the
winter night. The average rainfall ranges between

Figure 1 Location map of Banasthali region in Tonk district of Rajasthan.
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450 mm-560 mm. The soil of this region is sandy
loam to sandy clay and contains high pH value. The
area is rural in nature and majority of the population
is illiterate. Banasthali harbours a variety of plants,
which are very effectively used by rural people and
they are also relying on medicinal plant of the region
for the treatment of various diseases.
2. Data collection
In order to utilize ethnobotanical knowledge, survey
was carried out during the year of July 2011-Sep
2012. Plants species were collected during their
flowering and fruiting seasons and photographed.
During the field survey, detailed information
regarding the use of selected plants was collected
from the local rural people of Banasthali region. A
Total of 60 key informants (39 women and 21 men)
were consulted and interviewed to collect the
information. The data were gathered by personal
interview and cross checked at different places
among various rural people. Semi-structured
interview were taken from medicine-men, men and
women, village headman, priest, vaidhya and other
rural community leaders from Banasthali. Detail of
gender, age groups, education and profession of
informants were specified in table 1.
Table 1 Detail of informants interviewed in
Banasthali region, Tonk district of Rajasthan.
Total %age
Gender
Male
21
35
Female
39
65
Age Groups
20-29
2
8.3
30-39
8
13.3
40-49
7
11.6
50-59
12
20
60-69
18
30
70-79
13
21.6
Education
Illiterate
25
41.6
Primary
16
26.6
Middle
12
20
Secondary
4
6.6
University
3
5
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Profession
Female
House wives
Labors
Male
Shopkeepers
Farmers
Labors
Teachers

15
24

38.46
61.53

4
6
9
2

19.44
28.57
42.85
9.52

The specimens of the medicinal plants
were collected, identified, dried and prepared
herbarium (Jain, 1997; Bhandari, 1998). The
herbarium of specimens has been deposited in the
herbarium of Banasthali University, Tonk Rajasthan.
Data analysis
Informant consensus Factor (Fic) for different
ailment categories was calculated for testing
homogeneity or reliability of the informant’s
knowledge about a particular remedy for a particular
ailment (Heinrich, 1998).
Informant’s consensus factor can be calculated
by following formula:
Fic = (NUr-NTaxa) / (NUr-1)
Where
N Ur = No. of use reports of
informants for a particular illness category
NTaxa = No. of species used by all informants
for a particular illness
The Fidelity is the index which ranks the
priority of the plants mentioned by the informants
to treat various diseases.
Fidelity can be calculated by following
formula:
FL = Np/N × 100
Where Np = No.of informants that mention
the specific plant species used to certain ailments
N = Total no. of informants
RESULTS & DISCUSSION
According to this study, a total of 44 plants
species belong to 29 families and 41genera are
found to be common throughout study area, covered
trees, herbs, twiners, and shrubs. Plant as a whole
or plant part such as leaves, bark, root, fruit, pulp,
latex and flower etc. are used for various purposes.
In this study, table 2 reported botanical name,
45

vernacular name, family, part used and their
frequency of occurrence of the plants species and
their possible medicinal uses. These plants species
are being used for various ailments such as fever,
ulcer, cold and cough, toothache, sexual problems,
antidote, urinary problems, skin care, intestinal
problems, memory power, physical power,
constipation, skin disease like wound, boils,
sunstroke, cut, injury, arthritis, blood purification,
jaundice, bone fracture, leucoderma, dysentery and
tuberculosis. Mode of preparation of remedy is
decoction, paste, juice, powder, extract are found
among the rural communities. In the study, Fig. 2 is
showing no. of plants out of 29 families. Some plants
species like Achyranthus aspera, Amaranthus
spinosus, Acacia nilotica, Calotropis procera,
Cascia fistula, Chlorophytum tuberosum, Datura
innoxia, Euphorbia hirta, Pedalium murex,
Prosopis cineraria, Tribulus terrestris, Ziziphus
mauritiana and Withania somnifera are important
species for their domestic uses.
To obtain credibility, scientific studies that
utilize traditional knowledge must be reliable. In

ethnobotanical studies, consensus analysis provides
a measure of reliability for any given claim
providing reliable evidence. The product of F ic
ranges from 0 to 1. High value of Fic indicates the
agreement of selection of taxa between informants,
whereas a low value indicates disagreement
(Ragupathy, 2008). Recently consensus analysis has
been used as an important tool for the analysis of
ethnobotanical data (Kumar, 2012; Kim and Song,
2011; Mahomoodally, 2014). In the study area, the
informants consensus about usages of medicinal
plants ranges from 0.72 to 0.97 with an average
value of 0.91 (Table 3), which shows high level of
agreements among the informants. Fic also shown a
high value of consensus for urenogenital (0.97) and
respiratory (0.96) aliments, which were followed
by gastrointestinal and fever (0.95 each). The high
level of consensus among the informants about the
usages of medicinal plants for the treatment or
prevention of various diseases and ailments
prevalent in the study area suggests that the
ethnobotanical uses plants are currently in practice
in the study area.

Fig. 2 No. of plants of medicinal plant families in Banasthali region.
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Aug-Dec

Mar-Jul

Ammannia baccifera L.
Herb
Lythraceae (Jal Bhangro)
Argemone mexicana L.
Herb
Papaveraceae (Satyanashi)

Azadirachta indica A.
Juss.Meliaceae (Neem)

Boerhavia diffusa L.
Herb
Nyctaginaceae (Punarnava)

6.

8.

9.

10. Capparis decidua (Forssk.) Shrub
Edgew. Capparaceae (Kair)

7.

5.

4.

Aeschynomene aspera L.
Fabaceae (Dhadoom)
Alternanthera pungens
KunthAmaranthaceae
(Kuttiya)
Amaranthus spinosus L.
Amaranthaceae (Choulai)

3.

Tree

Herb

Herb

Herb

Mar-Jul

Feb-Jun

Aug-Jan

Entire year

Entire year

Aug-Nov

Aug-Nov

Achyranthes aspera L.
Amaranthaceae
(Aandhi jhada)

2.

Herb

Sep-Mar

Fl/Ft Time

Intermediate

Intermediate

Frequent

Frequent

Rare

Frequent

Rare

Rare

Frequent

Frequency of
occurrence
Frequent

Whole plant

Whole plant

Whole plant

Leaves Latex
Root

Whole plant

Leaves Root

Whole plant

Fruits

Leaves Root
Seed

LeavesBark
Fruit

Part used

Root paste is applied topically in scorpion stings. Leaves decoction
is taken orally in urinary problems.Decoction taken for check normal
fever and pneumonia.
Leaves paste is applied over skin to remove itching. Leaf extract is
applied in scorpion sting as an antidote.
Yellowish latex of this plant is applied externally to cure various
skin diseases.Latex is also rubbed on the body parts affected due to
rheumatism and poured in eyes in conjunctivitis.
Bark is used for cure acne.Juvenile leaves are eaten in morning is
considered as very good blood purifier.Seed oil is used as
contraceptive. Smoke of leaves and seed oil is considered a very
good insecticide. Leaves are used for hair related problems. Root
decoction cure malaria fever. Ash of leaves is used for remove kidney
stone.Leaves, flowers and fruits are crushed in water taken orally
in leprosy.
Decoction of whole plant is taken orally by the patient of insomnia,
tension and restlessness. Plant used of antidote of snake venom.
Powder of root with turmeric taken twice a day to cure irritating
cough. Vegetable of leaves is taken in heart problems.
Young twigs are chewed in tooth ache. Paste of bark is applied
topically in external swellings.Ash of wood along with honey and
ginger is taken orally in arthritis.Paste of young twig is applied
topically in baldness.

Decoction is given to domestic animals in stomach ache. Decoction
for normal fever.

Eye drops for conjunctivitis.Powder of bark, leaves, flowers and
pods for cleaning teeth.Bark decoction for normal menstruation.
Powder of pods taken in restoration of sexual potency.Flower extract
with vinegar in eczema.
Leaves smoke inhale to cure whooping cough and asthma.Fresh
root used in cleaning teeth daily. Leaves extract applied topically
in scorpion sting. Seeds are used for restoration of sexual potency.
Powder of seeds snuffed in migraine. Fresh root used for kidney
stone.
Fruits are given in constipation.

Uses

Table 2 Ethnomedicinal plants of Banasthali region of Tonk and their traditional uses

SN Botanical name, Family Habit
(Vernacular name)
1. Acacia nilotica (L.) Willd. Tree
ex Del.Mimosaceae
(Babool)
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Frequent

Jul-Oct

Rare
Frequent

Aug-Nov
Mar-Aug
Nov-Mar

Dec-Apr
Jul-Sep

Sedge
Tree
Herb

23. Echinops echinatus Roxb. Herb
Asteraceae (Unt-Kantalo)
24. Eleusine indica (L.)
Grass
Gaertn.Poaceae (Chitki)

Intermediate

Frequent

Intermediate

Intermediate

Jul-Nov

Herb

Intermediate

Aug-Oct

Herb

18. Corchorus aestuans L.
Tiliaceae (Bahuphali)
19. Crotalaria medicaginea
Lam Fabaceae (Meerva)
20. Cyperus iria L.Cyperaceae
(Motia)
21. Dalbergia sissoo Roxb.
Fabaceae (Sisham)
22. Datura innoxia Mill.
Solanaceae (Dhatura)

Rare

Jul-Nov

16. Cleome viscosaL.
Herb
Cleomaceae (Bagra)
17. Commelina benghalensis L. Herb
Commelinaceae (Bokhania)

Rare

Jul-Dec

Herb

Rare

Jun-Oct

Herb

Intermediate

Oct-Apr

14. Asphodelus tenuifolius
Cav. Liliaceae (Piazi)
15. Cleome gynandra L.
Cleomaceae (Karelia)

Intermediate

May-Jun

12. Cassia fistula L.
Tree
Caesalpiniaceae (Amaltas)
13. Chenopodium album L.
Herb
Chenopodiaceae (Bathua)

Frequent

Entire year

11. Calotropis procera (Ait) R. Shrub
Br.Asclepiadaceae (Aak)

Root

Root

Whole plant

Leaves

Leaves

Root

Juice of leaves with honey poured in eyes as eye drops to cure
inflammation.
Paste of leaves is taken orally to cure diabetes. 8-10 leaves crushed
in water is taken twice a day to regularised menstrual cycle.
Decoction of plant taken orally twice a day to cure arthritis.
Extract of leaves applied externally on wounds. Powder of fruits
along with honey taken orally for pregnancy.
Decoction of root is taken orally in infection of urinary tract and
kidney disorders. Seeds are used as blood purifier.
Paste of whole plant is taken orally in fever.

Root decoction is taken twice a day in mild rheumatism.

Leaves are applied hot to abdomen to cure the pain inside.Flowers
are believed to cure cholera (detergent properties). Leaves cure
swollen legs and also wounds caused by rusty nails. The leaves are
said to cure catarrh being warmed first of all and then the juice is
dropped in to nose. This caused the patient to sneeze. 1-2 juvenile
leaves are chewed early in the morning for 7 days in tuberculosis.
Leaves and fruit are boiled together and are used in extraction of
guine worm by the emersion of infected area.
Seed Fruit Pulp Leaves are applied hot to cure rheumatism and arthritis. Decoction
of fruits is used as syrup in cough. Fruit pulp is taken in diabetes.
Whole plant
Plant extract along with goat’s milk is taken orally to cure
piles.Vegetable is used in constipation. Leaves are used as hair
conditioner by rural women.
Tuber
Powder of tuber is taken by the men once a day with cow’s milk to
increase sexual vitality while women take it to cure leucorrhoea.
Seed Leaves
Decoction of seed is taken to cure cough, cold and fever. Extract of
Root
leaf is poured in ear to cure earache. Paste of fresh root is applied
to cure skin disease.
Seed Leaves
Seed powder is taken orally to cure bleeding piles. Paste of leaves
is applied topically to cure wound.
Leaves Seed
Vegetable cocked from the leaves is given to patient suffering from
typhoid. Decoction of root is taken twice a day to check liver
disordered. Paste of leaf is applied over body parts affected from
sunstroke. Extract of fresh plant is used in leucorrhoea by rural
women. Extract of leaves is applied topically in skin diseases.
Seed
Extract of seed is taken orally in fever.

LeavesFlower
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Herb

Tree

26. Evolvulus alsinoides L.
Convolvulaceae (Phooli)

27. Ficus religiosa L.
Moraceae (Pipal)

Feb-Aug

Aug-Dec

Mar-Jul

34. Phyllanthus niruri L.
Herb
Euphorbiaceae (Bui aamla)

35. Prosopis cineraria (L.)
Tree
Druce Mimosaceae (Khejri)

Aug-Dec

Herb

Frequent

Intermediate

Frequent

Frequent

Intermediate

Rare

Entire year

Aug-Oct

Rare

Aug-Dec

Herb

Intermediate

Frequent

Intermediate

Frequent

Aug-Dec

Entire year

Jul-Nov

Entire year

Tree

33. Phoenix sylvestris L.
Arecaceae (Loodkhi)

31. Martynia annua L.
Martyniaceae (BichhuKanto)
32. Pedalium murex L.
Pedaliaceae (Dakhnigokhru)

28. Ipomoea pes-tigridis L.
Twiner
Convolvulaceae (Kiela)
29. Lawsonia inermis L.
Shrub
Lythraceae(Mehandi)
30. Leucas aspera (Willd.)
Herb
Link. Lamiaceae (Kaddiyo)

Herb

25. Euphorbia hirta L.
Euphorbiaceae (Dudhi)

BarkFlower

Whole Plant

Leaves

Leaves Fruit

Whole Plant

Whole Plant

Leaves

Whole Plant

Whole Plant

Whole Plant

Whole Plant

Juice of whole plant along with juice of nerium leaves applied
topically on baldness. Latex of plant given to nursing mother as
lactogogues. Latex applied externally on acne.Decoction of whole
plant along with honey taken in bronchitis and asthma.
Plant has the power to strength the brain and memory. Powder of
dried plant taken along with milk in morning. It is used as with
cumin and milk, also as an alternative and with oil to promote the
growth of the hairs. Powder of whole plant taken orally along with
milk to cure leucorrhoea.
Decoction of bark is taken orally twice a day to cure whooping
cough.Powder of seeds along with honey taken orally in the morning
and evening as blood purifier. Powder of bark applied topically on
wounds. Powder of ripe fruits taken orally along with honey in
stammering.
The Root is used as purgative. It is also used in the treatment of
dog bites.
Leaves are boiled in water and gargle with filtrate to cure mouth
ulcers. Leaves are used to cure jaundice.
Hot leaves are applied externally on swellings. Paste of fresh leaves
is applied topically on skin diseases. Smoke of whole plant is inhaled
to cure chicken pox.
Seed oil is used for curing itching and eczema.Decoction of whole
plant is taken by orally along with powder of black pepper to cure
pneumonia.
Leaves are boiled in water and filtrate is taken orally in female
menstrual disorders. Fruit powder if taken orally along with cow’s
milk in restoration of sexual potency. Seeds are boiled in water and
applied topically in eczema.
Fresh leaves are chewed in urinary tract inflammation. Leaf extract
is used to wash eyes in conjunctivitis. Juice of juvenile shoot is
given in diabetes and also to cure diarrhoea.
An infusion of young shoot is given in dysentery. The powder of
leaves and root are pulverise and made into poultice with rice water
to lessen oedematous swelling and ulcers.An aqueous extract or
decoction of fresh root, stem and leaves given internally in snake
bite.The fresh root is said to be an excellent remedy for jaundice.
Powder of fruit pulp is taken twice a day in asthma.Decoction of
whole plant along with honey taken orally in the morning and
evening to cure inflammation of urinary tract.Powder of fruit is
taken orally to cure infertility in women.
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44. Ziziphus nummularia
(Burm. F.) Wt. & Arn.
Rhamnaceae (Jhar-ber)
Fl= Flowering, Ft=Fruiting

Jul-Jan

Sep-Feb

Shrub

Shrub

Oct-Dec

Entire year

Herb

Herb

Entire year

Herb

42. Xanthium strumarium L.
Asteraceae (Adhashishi)
43. Ziziphus mauritiana Lam.
Rhamnaceae (Ber)

Jul-Nov

Herb

39. Trichodesma indicum (L.)
R. Br.Boraginaceae
(Sial kato)
40. Tridax procumbens L.
Asteraceae (Kalal)
41. Withania somnifera (L.)
DunalSolanaceae
(Aswagandha)

Aug-Dec

Nov-Mar

Herb

Herb

Sep-Dec

Herb

38. Tribulus terrestris L.
Zygophyllaceae (Gokhru)

36. Solanum nigrum L.
Solanaceae (Kali-makoi)
37. Solanum surattense L.
Solanaceae (Pili kateli)

Frequent

Frequent

Intermediate

Frequent

Intermediate

Rare

Frequent

Intermediate

Intermediate

LeavesBark

Leaves Seed
Root
BarkSeed

Whole Plant

Leaves Root

Root

Whole Plant

Leaves Fruit

Whole Plant

Paste is used to cure bleeding piles. Decoction of root is taken orally
in urinary inflammation.
Powder of whole plant is taken orally with its decoction in
tuberculosis. Fresh leaves are boiled in water and filtrate is taken
orally in arthritis.Powder of whole plant along with cow’s milk taken
orally in infertility.
Seed powder is mixed along with lemon juice and water given orally
in dysuria. Fresh root chewed twice a day to cure toothache.
Fresh root chewed twice a day to cure toothache.Fresh fruits are
boiled in water and filtrate is taken orally along with sugar in fever,
weakness, stress and exhaustion.Decoction of plant is used to cure
dandruff and hair fall.Decoction of powder of seed is taken to check
vomiting.
Gargle with decoction of leaves in mouth ulcers. Powder of bark is
used by rural women in menstrual disorders.

Decoction of root is taken in insomnia. Leaves are chewed in mouth
ulcers. Decoction of leaves is taken to cure jaundice.
Powder of flowers along with honey given orally to children to cure
cough.Decoction of whole plant is used to cure cough, fever,
bronchitis and asthma. Extract of taken orally in urinary
inflammation.
Powder of fruit pulp is taken twice a day in asthma.Decoction of
whole plant along with honey taken orally in the morning and
evening to cure inflammation of urinary tract.Powder of fruit is
taken orally to cure infertility in women.
Root mixture is used to cure stomach pain. Root paste is applied
topically on skin diseases.

Table 3 Categories of ailments and informant’s consensus factor (Fic) for each category.
Aliments Category
Diseases
NTaxa NUr Fic
[A] Dermatological Disorders Eczema, Leprosy, Sores, Skin rushes, Acne, Hair 16
185 0.92
and cosmetics
Problems, Sunstroke, Baldness
[B] Gastrointestinal Disorders Stomach- ache, Constipation, Piles, Colic pain,
17
346 0.95
Cholera, Liver disorders, Diarrhoea, Mouth-ulcer,
Vomiting
[C] Respiratory Disorders
Whooping cough, Asthma, Catarrh, Tuberculosis, 9
235 0.96
Bronchitis, Cough
[D] Fever
Ordinary fever, Pneumonia, Malaria, Typhoid
9
176 0.95
[E] Urenogenital Problems
Menstrual disorders, Sexual debility,
17
592 0.97
Leucorrhoea, Urinary tract Inflammation, Infertility
in women
[F] Ophthalmological Disorders Conjunctivitis, Inflammation
3
12 0.82
[G] Odontological Disorders
Tooth Ache, tooth cleaning
4
12 0.72
[H] Skelto-muscular problems Rheumatism, Arthritis, Swellings
5
53 0.92
[I] Cardiovascular Disorders
Heart Problems
2
36 0.97
[J] Mental Problems
Migraine, Insomnia, Memory tonic, Stammering 7
95 0.94
[K]Antidote
Snake venom, Scorpion Stings
5
23 0.81
[L] Other
Diabetes, Kidney stone, Wounds, Dog bites,
10
148 0.94
Head ache
Informant’s consensus factor (Fic) = (NUr - NTaxa) / (NUr - 1)
NUr - Number of use report in particular aliment category
NTaxa - Number of taxa used to treat that particular category by information
Present study revealed medicinal plants having high
FLvalue. The study determined 4 plants species
(Acacia nilotica (L.)Willd. ex. Del, Achyranthes
aspera L., Azadirachta indica A. Juss. and Pedalium
murex L.) with a FL of 100% followed by 12 plant
species (Argemone mexicana L., Boerhavia diffusa
L., Boerhavia diffusa L., Chenopodium album L.,
Corchorus aestuans L., Cyperus iria L., Datura
innoxia Mill., Eleusine indica (L.) Gaertn., Ficus
religiosa L., Lawsonia inermis L., Phoenix
sylvestris L., Tridax procumbens L.) with more than
50% and less than 100% (Table 4). High FL value
plants might be selected for further research.
The Indigenous knowledge on the use of medicinal
plants is also rapidly declining in India (Jain, 2005;
Sharma et al., 2005; Singh et al., 2012). There is an
urgent need for inventorying and documenting all
ethnobotanical information from local rural
The Scientific Temper Vol-VIII, 2017

communities. In India knowledge is passed from
one generation to next generation through songs and
poems. There is lack of written form of our
knowledge. Due to changing life style younger
generation tend to discard their valuable knowledge.
Hence wealth of our indigenous knowledge is
declining and in future it will be extinct (Uprety,
2010; Khan et al., 2003). Therefore efforts will be
done for documentation of traditional indigenous
ethnobotanical knowledge. The present study on
ethnobotanical uses of plants is documented for their
fascinating medicinal properties for various
ailments.
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Table 4 Fidelity level value of medicinal plants reported against a given aliment.
Name of the
Ailments
NP
N
FL value %
medicinal plant
Acacia nilotica (L.)Willd. ex. Del Dermatological
19
19
100
Achyranthes aspera L.
Tooth ache
26
26
100
Argemone mexicana L.
Rheumatism
18
19
94.7
Azadirachta indica A. Juss.
Blood purifier
43
43
100
Boerhavia diffusa L.
Cardiovascular
15
17
88.2
Boerhavia diffusa L.
Antidote
7
10
70
Chenopodium album L.
Hair problems
12
15
80
Corchorus aestuans L.
leucorrhea
8
14
57.1
Cyperus iria L.
Skeletomuscular
17
21
80.9
Datura innoxia Mill.
Wounds
5
10
50
Eleusine indica (L.) Gaertn.
Fever
26
30
86.6
Ficus religiosa L.
Cough
7
11
63.6
Lawsonia inermis L.
Jaundice
8
13
61.5
Pedalium murex L.
Menstrual disorders
34
34
100
Phoenix sylvestris (L.) Roxb
Eye diseases
18
22
81.8
Tridax procumbens L.
Urinary infection
45
49
91.8
Np = No. of informants who mentioned the specific plant species used to cure ailments
N = Total no. of informants
CONCLUSION
Present study reveal that the local traditional
knowledge of the rural community of Banasthali
area possessing fascinating knowledge of medicinal
properties of plants surroundings them. The
circumstances under which these people live-object
poverty, disease and hunger combined with their
natural curiosity towards their closest neighbour
(nature), plants in which they lived and wanted help
in reducing their woes and sorrows, must have been
the essential factor in preserving their knowledge
of plants and their usefulness to mankind. To reverse
these trends, we need to respect the wisdom of the
diverse approaches to nature that exist in every
society. During this study it was found that we shall
be lose our valuable treasure of tremendous
knowledge of medicinal properties of plants
surrounding us. There is an urgent need to preserve
the remaining treasure of traditional knowledge of
medicine. However, information on the uses of
The Scientific Temper Vol-VIII, 2017

indigenous plants for medicine is not well
documented from many rural areas of Rajasthan
including this study area. Therefore present study
highly recommended in this direction to document
this knowledge for future generation, further
exploitation for human welfare.
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ABSTRACT
Present studies incorporate gullet-toxic effects of HgCl2 on the
relative distribution of acid phosphatase activity in the oesophagus of fish,
Labeo rohita. It was observed that there appears to be slightly decreased
ACP activity accompanied by histolytic changes in the columnar epithelial
cells lining of mucosal villi and glands of the oesophagus of treated
herbivorous fish. However, in control, these changes were invisible.
Key words- Labeo rohita, ACP, HGCL2

INTRODUCTION
Many workers notably Sastry (1975), Chakravorty
and Sinha (1982), Hirji (1983), Arellano and Storch
(2001), Song et al (2012) and Magall et al (2013)
have studied the qualitative distribution of ACP
activity in the oesophagus of fishes. Sastry and
Gupta (1978a), Sastry and Gupta (1978b), Sastry
and Gupta (1978c), Verma et al (1986), Gill et al
(1990) and Zeynab et al (2013) reported various
effects of heavy metals such as Cd, Pb, Hg, Cr and
chemical compounds on the distributions of
phosphatases in the oesophagus of fishes.
The Scientific Temper Vol-VIII, 2017

Oesophagus of Labeo rohita is a short narrow tube
–like structure. Its numerous lining forms seven
prominent longitudinal folds and several smaller
folds in between them. Mercuric chloride (HgCl2)
a known potent Cirrhosis agent that is commonly
found as traces in the polluted water and industrial
wastes is known to cause various histo-physiological
effects on various biological organs specially gills,
kidneys, livers and digestive tracts of fishes.
However, Histochemistry of oesophagus of bony
fishes and effects of heavy metals and toxins on them
have received insufficient attention during the past
decades. Present study deals with the
55

PLATE- 1
Fig.1. C.S of a part of oesophagus of Labeo rohita magnified x500. Note diffused ACP reaction with
erosion of mucosal layer and submucosa. Arrows mark lytic effects.
Fig.2. C.S. of a part of oesophagus of Labeo rohita magnified x800. Note ACP reaction is strong along
the borders of mucosal folds (MF) and mucous glands (MG)

Fig. 1

Fig. 2
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histoenzymological localization of ACP reaction in
the oesophagus tissues of fresh water bony fish,
Labeo rohita following the administration of HgCl2.
MATERIAL AND METHOD
The living fresh water herbivorous fish, Labeo
rohita (weighing 160 gm approx.) were collected
from Umaid Sagar , Jodhpur. They were kept in
aquarium for about 24 hours before subjecting them
to experimental treatment. For determining the
effect of HgCl 2 on the distribution of acid
phosphatase in the oesophagus of Labeo rohita, 1
ml of 0.0001% approx. solution of HgCl2 (mercuric
chloride) was injected into the body cavity of the
herbivorous fish. After 14 hours the fish was
dissected out and the small pieces of oesophagus
were fixed in 10% neutral chilled formalin for 1214 hours at 4æ%C. Frozen sections of the
oesophagus were cut 10-15µ with the help of
cryostat and were processed for the localization of
acid phosphatase activity using Gomori’s technique
(1952).
RESULT AND DISCUSSION
It was observed that ACP activity in the oesophagus
of HgCl 2 –treated L. rohita showed relatively
decreased as compared to control. In the oesophagus
HgCl 2-induced toxicity resulted in the surface
epithelial layer of terminal region of mucosal villi
seemed to erode followed by Cytoplasmic extrusion
of the contents. The connective tissue of submucosa
and muscularis became loose and disorganized.
Lumen of the oesophagal villi displayed mild ACP
activity as indicated by distribution of less numbers
of lysosomal granules (Plate-1, Fig. 1). On the other
hand, in control experiment, ACP rich lysosomal
granules were more concentrated in the epithelial
cells of mucosal villi where intense deposition was
found. Mucous glands showed strong acid
phosphatase activity as denoted by more
concentration of lysosomal granules. Whereas,
lumen of the oesophageal villi, submucosa and
muscular layers showed scattered lysosomal activity
(Plate-1, Fig.2). The functional significances of acid
phosphatase in oesophagus of fishes have been
stated by many workers notably Goel (1975),
The Scientific Temper Vol-VIII, 2017

Chakravorty and Sinha (1982). In addition, Sastry
and Gupta (1978) reported the effects of HgCl2
sublethal concentration (0.30 mg/l) on the acid
phosphatase activity was inhibited after the first
week of treatment. Kozaric et al (2004) reported
that in control, high intensity of acid phosphatase
activity along the borders of mucosal folds and their
glands may be related to high metabolic activities
and reflects their role in secretary processes. My
present observations confirm the findings of these
workers with regard to degradation of ACP enzymic
activities and disorganization of oesophageal tissue
in HgCl2- treated fish.
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ABSTRACT
In birds, sunlight exposure to non-feathered skin areas including the leg
helps in synthesis of vitamin D3 and thus calcium regulation. Gradual rise in
total serum calcium had been recorded in Bank Myna in response to
increasing duration of sunlight exposure with a maximum of 15.13+ 0.146mg/
dl in June. Incongruously, the experimental Bank Myna without direct
sunlight exposure did not displayed marked rise in serum calcium level. In
Bank Myna with natural day length sunlight exposure, higher values of serum
Pi had been recorded in breeding peak (June).
Keywords: Serum Calcium, Serum inorganic phosphate, Bank Myna,
Sunlight exposure, Vitamin D3

INTRODUCTION
Avian seasonal breeders remain reproductively
active mostly for a shorter duration. Dawson et. al.
(2001) suggested that in most non-tropical avian
species increasing photoperiod is the predominant
factor that stimulates secretion of gonadotropin
releasing hormone and consequent gonadal
maturation. El-Ghalid (2009) mentioned that
The Scientific Temper Vol-VIII, 2017

gonadal steroids largely affect the serum calcium
level in birds. Dhondt and Hochachka (2001)
suggested that certain Passerine birds acquire
calcium shortly before and during laying by
extraneous calcium and do not store calcium for egg
production.
On the other hand, it is well established that
fowl can use UV absorbed by the head and legs to
improve their vitamin D and calcium status and egg
59

production (Bjorn, 2015). Sunlight influences
conversion of provitamin D3 ultimately to vitamin
D3 in featherless skin parts of birds (St. Lezin, 1983).
Bank myna (Acridotheres ginginianus) is one of the
commonest wild seasonal breeding Passerine birds
of North and Central Planes of India (Bose and Das,
2012, 2015; Bose and Singh, 2016). The bird show
seasonal changes in total serum calcium (Ca) and
inorganic phosphate (Pi) levels. The bird mainly
feeds upon kitchen scraps, dumped refuses of food
and insects but not known to rely on extraneous
calcium source (Bose and Das, 2012). In the present
study, an effort has been made to compare the total
serum calcium (Ca) and inorganic phosphate (Pi)
levels of Bank Myna with that of two different
groups of experimental Bank Myna.
MATERIAL AND METHOD
Adult Bank Myna (Weight 55-65 g) were
locally captured (with the help of a bird catcher) in
urban Sultanpur (Awadh, UP) in the last week of
December. In all, 40 birds are acclimatized to
laboratory conditions for 10 days. During the period,
the birds in cages were hanged on a balcony hook
in a way that the birds got day long natural sunlight
exposure. They were maintained on gram flour
(Besan) pellet and tap water.
On the first week of January, the acclimatized
birds were divided into two groups.
Month

Group-I: 20 birds in a cage hanged inside
balcony in a way that they do not get direct sunlight
exposure. However, they can perceive the day length
(Natural Photoperiod) only by seeing.
Group-II: 20 birds in a cage hanged on balcony
hook with day long natural sunlight exposure. Group
I and II birds were fed with gram flour (Besan) pellet
and tap water.
Group-III: In the mid of every month 6-adult
wild Bank Myna of both the sexes were locally
captured for blood sample collection. The birds were
freed near their habitat after sampling.
From each group, 6-birds were taken in
account in the mid of every month. 0.5ml of blood
sample was collected from a wing (Brachial) vein
of each bird under ether anesthesia. Sterilized
disposable PVC syringes with 30G 5/16 (0.30 × 8
mm) needles were used for them. The syringes with
blood samples were kept vertically up for 4h that
allowed the coagulated part to settle down, while
serum separated above it. Apical part of syringe was
then cut with a sterilized sharp blade and serum was
taken up for estimation by micropipette. Total serum
calcium (Ca) level was estimated by the method
described by Moorehead and Biggs (1974) and total
serum inorganic phosphate (Pi) was estimated by
the method of Daly and Ertingshausen (1972), on
Erba Chem-5 plus V2 semi Automatic Photometer
using Erba Ca and Pi kits. Student’s t-test was used
to determine the level of significance for serum Ca
and Pi levels.
OBSERVATIONS

Group-I
Group-II
Total serum
Total serum
Total serum
Total serum
Ca mg/dl
Pi mg/dl
Ca mg/dl
Pi mg/dl
January
7.85 +0.236
5.11 +0.146
8.11 +0.328
5.20 +0.164
February
7.83 +0.215
5.23 +0.136
8.95 +0.275
5.64 +0.187
March
8.36 +0.317
5.56 +0.252
10.75 +0.367
6.11 +0.215
April
9.76 +0.281
5.85 +0.236
11.87 +0.283
6.35 +0.263
May
9.87 +0.255
6.10 +0.258
13.93 +0.265a 6.87 +0.255
June
10.58 +0.315 6.15 +0.276
14.76 +0.283b 7.15 +0.230a
July
9.63 +0.321
5.93 +0.236
13.57 +0.369a 6.57 +0.255
August
9.22 +0.263
5.67 +0.210
12.24 +0.335
6.16 +0.182
September
8.63 +0.276
5.23 +0.175
10.86 +0.326
6.05 +0.185
October
7.36 +0.324
5.25 +0.136
9.73 +0.287
5.93 +0.136
November
7.65 +0.224
5.14 +0.122
7.86 +0.373
5.63 +0.176
December
7.82 +0.326
5.15 +0.175
7.95 +0.315
5.37 +0.132
Values represented are + SE of 6 determinations; a=P<0.05; b= P< 0.001
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Group-III
Total serum
Ca mg/dl
8.53 +0.315
9.26 +0.275
11.15 +0.246
13.75 +0.236a
14.85 +0.137b
15.13 +0.146b
13.86 +0.297a
12.95 +0.261
11.24 +0.356
10.42 +0.362
8.65 +0.335
7.88 +0.298

Total serum
Pi mg/dl
5.46 +0.196
5.84 +0.155
6.53 +0.184
6.86 +0.139
7.53+0.215a
7.65 +0.236b
7.21 +0.230a
6.63 +0.163
6.25 +0.133
6.15 +0.173
5.76 +0.187
5.55 +0.146
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DISCUSSION
Bakhiet et. al., (2006) reported total plasma
Ca of young Sudanese Geese with 7.73+0.11 mg/dl
and adult Sudanese Geese with 8.16+0.12mg/dl.
This is in consonance with results obtained in nonbreeding wild Bank Myna. During the entire nonbreeding period and more prominently in winter the
total serum Ca level of wild Bank Myna ranged
between 7.88+0.298mg/dl to 8.65+0.335mg/dl.
However, higher values had been documented by
Dhande et. al., (2006) in non-breeding Grey Quail.
They reported 9.46+0.15mg/dl to 11.78+0.15mg/
dl in female and 8.50+0.11mg/dl to 11.22+0.08mg/
The Scientific Temper Vol-VIII, 2017

dl in male. The total serum Ca level of Group-I and
Group-II experimental Bank Myna remain very
close to the values of wild Bank Myna during entire
non-breeding season. Insignificant low values had
been recorded in experimental birds.
With the advent of summer (in March) and
increasing sunlight exposure, wild Bank Myna
showed a marked rise in serum Ca level and attained
a peak level of 15.13+ 0.146 mg/dl in June (the
laying period). Tian et. al. (1994) mentioned that in
birds the concentration of 7-dehydrocholesterol is
10-fold higher in non-feathered skin areas including
the legs, with response to sunlight exposure. St.
Lezin (1983) explained that upon exposure of
sunlight, the pro-vitamin D3 in the skin on the legs
of bird is converted to pre-vitamin D3 which in turn
is thermally converted to vitamin D3 to provide an
adequate source of this essential vitamin for calcium
and bone metabolism. The Group-II experimental
Bank Myna with natural sunlight exposure also
displayed gradual rise in serum Ca level from March
(10.75+0.367 mg/dl) to June (14.76+0.283 mg/dl).
The values recorded in each month closely followed
the values of serum Ca level of wild Bank Myna.
However, the values remain insignificantly low in
every month. Probable reason for the same could
be the difference in diet of both groups. Wild Bank
Myna mainly feed upon kitchen scrap (Bose and
Das, 2012) that contain oil with fat soluble vitamins.
Incongruously, with the advent of summer/
breeding season the Group-I experimental Bank
Myna without direct sunlight exposure did not
displayed marked rise in serum Ca. Moreover, the
highest values 10.58+0.315mg/dl recorded in June
(the breeding peak) is low, when compared with
Group-II and Group-III birds. This justifies the
importance of sunlight exposure on serum Ca
regulation. However, the rise from least in
Nov.7.65+ 0.224mg/dl to following June
(10.58+0.315mg/dl) get support from studies of
Dawson et. al.(2001). They suggested that in
seasonal breeding birds increasing photoperiod is
the predominant factor which stimulates secretion
of gonadotropin releasing hormone and gonadal
steroids largely affect the serum Ca level in birds
(El-Ghalid, 2009).
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The serum Pi level of wild Bank Myna in non
breeding winter season ranged from 5.46+ 0.196mg/
dl to 5.8+0.155mg/dl is in agreement with results
obtained by Dhande et. al. (2006) in non breeding
Grey Quail. Male Grey Quail with serum Pi of 5.62+
0.120mg/dl and female with 6.52+ 0.210mg/dl was
recorded. In non breeding season Group-I and
Group-II experimental Bank Myna displayed serum
Pi values close to that of wild Bank Myna. Dhande
et. al. (2006) observed higher values of serum Pi in
breeding Grey Quail (8.64+0.22mg/dl). Significant
higher values of serum Pi in wild Bank myna has
also been recorded during breeding peak with
7.65+0.236mg/dl in June. Group-II experimental
Bank Myna with natural sunlight exposure also
displayed higher values of serum Pi in June
(7.15+230mg/dl). Rise in serum Pi level in the birds
during breeding season can be attributed to the bone
resorption activity influenced by parathyroid
hormone (Taylor, 1970) and estrogen (Wilson and
Thorp, 1998).
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ABSTRACT
An average student gets 7 hours of sleep instead of the desirable 9.2
hours. This lack of sleep makes students less concentrated, and reduces their
cognitive abilities. All this leads to decreased academic achievement. The
study aimed to elucidate the effect of duration of sleep on stress and academic
achievement in students studying professional and non-professional courses.
A total of six hundred and eighty students, aged 20 to 25 years participated
in this research. Purposive sampling technique was applied to select the
subject. The groups formed on the basis of duration of sleep e.g. long sleepers
(more than nine hours out of twenty- four hours) and short sleepers (less
than six or fewer hours out of twenty- four hours). These are independent
variables which were manipulated through selection. A self- biographical
sheet and The Hassles Scale (Lazarus and Folkman, 1981)were used for the
purpose of data collection. Student’s last three years academic performance
was considered as their academic achievement. 2 x 2 Analysis of variance
(ANOVA) was carried out to find out the significance of difference between
the means of groups as well as interaction effects.
A significant difference was found between long and short sleepers on
stress variable. short sleepers were more stressful than long sleepers. Course
opted by the students also differed on stress level. Professional group scored
high on stress variable.
A significant difference has been recorded for course variable.
Professional group scored high on academic achievement variable. Duration
of sleep had no significant effect on academic achievement.

Keywords : Stress, Sleep, Academic performance.
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INTRODUCTION
Our bodies regulate sleep in much the same way
that they regulate eating, drinking, and breathing.
This suggests that sleep serves a similar critical role
in our health and well-being.Sleep can be defined
as a process in which important physiological
changes (e.g. shifts in brain’s activity, slowing of
basic bodily functions) are accompanied by major
shifts in consciousness (Baron; 2003).Every
individual’s sleep-needs vary.Whether we get
enough sleep depends on our psychological and
physiological needs or state (how we feel). Sleep is
a necessary human function — it allows our brains
to recharge and our bodies to rest.When we do not
sleep long or well enough, our bodies do not get the
full benefits of sleep, such as muscle repair and
memory consolidation. Sleep is so crucial that even
slight sleep deprivation or poor sleep can affect
memory, judgment and mood.When we are sleep
deprived, our focus, attention, and vigilance drift,
making it more difficult to receive information.
Without adequate sleep and rest, over-worked
neurons can no longer function to coordinate
information properly, and we lose our ability to
access previously learned information. A lack of
sleep—especially on a regular basis—is associated
with long-term health consequences, including
chronic medical conditions like diabetes, high blood
pressure, and heart disease, and that these conditions
may lead to a shortened life expectancy. Poor sleep
may be a potential cause of stress; individuals who
report more fatigue and less total sleep are more
likely to report more stress. Stress and sleep have
a two-way relationship. High stress levels can
make sleeping more difficult. They can even lead
to sleep disorders.At the same time, getting a
good night’s sleep can help reduce the effects of
stress.
An average student gets 7 hours of sleep
instead of the desirable 9.2 hours. This lack of sleep
makes students less concentrated, and reduces their
cognitive abilities. All this leads to decreased
academic achievement. Studies have shown that
students who go to bed late and get up late in the
morning show poorer academic achievement and
The Scientific Temper Vol-VIII, 2017

they have trouble concentrating. Students with
insufficient sleep are less creative, more neurotic,
and psychologically maladjusted; all these reasons
can make their academic achievement poorer. Sleep
deprivation is associated with memory deficits,
impaired performance and alertness, and delayed
responses. The loss of rapid eye movement sleep (a
period of intense sleep) can result in increased
irritability, anxiety and depression, decreased
socialization, reduced concentration and decreased
ability to handle complex tasks and to be creative.
The variables associated with short sleep, such as
anxiety and psychological maladjustment, have
consistently been shown to be negatively associated
with educational performance (Covington
&Omelich, 1987; Hill &Wigfield, 1984). The
experience of anxiety, psychological maladjustment,
and neuroticism tend to adversely affect the
educational experience by decreasing individuals’
attention and concentration and increasing task
performance errors (Woolfolk, 1993). Ross et al.
(1999) conducted a study on college students of both
genders and found a different set of stressors that
were common among all college students; those
experiences associated with stress included a change
in eating and sleeping habits, new responsibilities,
heavier workloads and breaks.
When the word college comes to mind, it
is often associated with studying, coffee and lack
of sleep. Many students sacrifice sleep to study for
a test, finish a project on time or just because they
are stressed out. Because of the many stressors in
life, sleep deprivation is a common issue among
college students. The average amount of sleep a
person should be getting is between seven and eight
hours a night; however, most college students are
averaging about six hours a night. Achievement is
task-oriented behaviour that allows the individual’s
performance to be evaluated according to some
internally or externally imposed criterion that
involves the individual in competing with others,
or that otherwise involves some standard of
excellence.Salcedo et al. (2005) viewed that the
students need to spend more time to study and less
time to sleep. Sleep deprivation results in fatigue
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and excessive daytime sleepiness which decline
cognitive function and academic achievement.
OBJECTIVE OF THE STUDY
The study aimed to elucidate the effect of
duration of sleep on stress and academic
achievement in students studying professional
(B.Tech., MBA and B. Pharma, N= 340) and nonprofessional (B.A. and M.A. courses, N = 340)
courses.
MATERIALS AND METHODS
Sample
In the study a total of six hundred eighty
subjects, including both male and female of age
groups 18-25 years studying in different college
affiliated from Dr. R.M.L. Avadh University,
Faizabad and M.J.P. Rohilkhand University, Bareilly
district of Uttar Pradesh.
Table- 1 representing the distribution of
subjects in each group
Total number of subjects
N= 680
Male n= 340
Female n= 340
Long
Short
Long
Short
sleepers
sleepers
sleepers
sleepers
n= 170
n= 170
n=170
n= 170
RESEARCH INSTRUMENT
The instruments used for collecting data
from subjects were:
1. Case study sheet- A biographical sheet was
prepared to get the appropriate sample. This
sheet helped to control the extraneous variables.
In this sheet information regarding the subject
was coded, which helps to find out the subject
of similar status. The points of the sheet will
be name of the subject, age, sex, class, timing
of sleep, duration of sleep, name of the institute,
family income, percentage of last three years,
and address.
2. The Hassles Scale (Lazarus and Folkman,
1981): This scale consists 117 items which has
three alternative answer to tick. There is no
absolute time limit.
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3.

Academic achievement: For academic
achievement, the last three years performance
of the students was considered.
VARIABLES
First independent variable duration of
sleep varied at two levels: long sleepers (more than
9 hours out of 24 hours) and short sleepers (6 or
fewer hours out of 24 hours).
Second independent variable Course
varied at two levels: Professional courses (B.Tech.;
MBA, B.Pharma) and Non- professional (M.A.;
M.Sc.; M. Com.)
Statistical analysis
2x2 Analysis of variance (ANOVA) was
carried out to find out the significance of difference
between the means of groups as well as interaction
effects.
RESULTS AND DISCUSSION
In table 2 and 3 the statistics of research
variables are presented. In table 2, mean and S.D.
of stress and academic achievement are discussed
according to the amount of sleep which was taken
by the students’ e.g. short sleep and long sleep.

A

B

Table: 2 Mean and S.D. of Stress and Academic
achievement
Variables
Stress
Academic
achievement
Mean ± S.D.
Mean ± S.D.
Duration of Long
160.29 ± 65.31 60.91 ± 6.16
sleep
sleeper
Short
175.25 ± 65.65 60.24 ± 5.86
sleeper
Course
Profes185.81 ± 60.31 62.16 ± 5.86
sional
Non- pro- 149.72 ± 66.31 58.99 ± 5.76
fessional

Table: 3 Analysis of Variance for Stress and
Academic achievement
Stress
Academic achievement
F- value F- value
Sleep (A)
11.27**
2.49
Course (B)
65.56** 55.11**
sleep X course 7.928** 2.32
(AB)
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Table 3 revealed that a significant difference was
found between long and short sleepers on stress
variable. Short sleepers were more stressful than
long sleepers.Spinks; (2002) found that people with
sleep deprivation have lower abilities than people
who get enough sleep. Sleep deprivation creates
higher level of stress, anxiety and depression which
have own risk to health and abilities. Students with
insufficient sleep are less creative, more neurotic
and psychologically maladjusted. A significant
difference has been recorded for course variable.
Professional group scored high on academic
achievement variable. Duration of sleep had no
significant effect on academic achievement.Course
opted by the students also differed on stress level.
A significant difference was found between
professional and non- professional groups.
Professional group scored high on stress variable.It
is seen that besides the usual stressors associated
with college life, students enrolled in a curriculum
of professional courses seem to face additional
stressors related to their course. Also, burnout
among caring professionals, such as those in
medicine, nursing and social work, is an issue of
concern. Dziegielewski et al. (2004) state that the
risk of burnout is high among this population of
professionals.
A significant difference has been recorded
for course variable. Professional group scored high
on academic achievement variable.Duration of sleep
had no significant effect on academic achievement.
However, Kongsomboon, K. (2010) reported that
poor academic achievement of medical students was
correlated to sleep deprivation of less than 6 hours
per day and correlated to increase levels of stress.
CONCLUSION
It has been revealed that course opted by the students
affect the level of stress and academic achievement

of students. Duration of sleep is considered a
lifestyle factor and affect the stress level. However,
a sleeping pattern is actually not merely a habit one
can freely choose but may also be affected by
physical, mental or social conditions. In
conclusion, sleep is essential to learning and getting
good grades in college. A lack of sleep will inhibit
our ability as students to process information and
problem solve. Quantity and quality of sleep are
key variables in determining what one’s grade will
be at the end of the semester.
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ABSTRACT
The life-history and population of aquatic crustaceans mainly depend
on water quality. This study is aimed to test the hypothesis that water hardness
and alkalinity affect the life-history parameters of Daphnia carinata.
Experiments were carried out accordingly in laboratory conditions. There
was a significant reduction in the growth of daphnids reaching up to a 14.5%
as compared to high hardness and alkalinity. There were also delayed
reproduction, increased body length during first reproduction and reduced
number in first brood and, consequently, a 36.6% reduction in total fertility,
compared to daphnids reared at high hardness and alkalinity. The impaired
growth and reproduction at hardness and alkalinity levels was likely a
consequence of increased salt concentrations, and not due to changes in the
feeding activity.
This study raises concerns about the effects of environmental
degradation and increasing acidity in the surrounding medium which is
evident in the form of acid rtain etc due to increasing pollution. The decrease
in populations of D. carinata and similar other planktons will affect the
structure of aquatic ecosystems.
Key words: Hardness, alkalinity, calcium, crustaceans, growth, reproduction.

INTRODUCTION
The water quality has very strong influence on the
biology and distribution of aquatic organisms. Like
other crustaceans, the biological parameters of
cladocerans are affected also by water hardness. For
The Scientific Temper Vol-VIII, 2017

replacing the calcified cuticle during each molting,
they require profuse amount of Ca++ (Ashforth and
Yan, 2008) which they obtain from water. The
Daphnia has recently been used as a model to study
the effects of Ca decline in aquatic ecosystems
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(Jeziorski et al., 2008). In most freshwater systems,
daphnid species play an important role due to their
abundance and central position in aquatic foodwebs. The effects of hardness on Daphnia carinata
as small-sized cladoceran is not very significant in
most small-size systems (small lakes, small pools
and ponds) and also in the larger lakes with various
extent of fish predation (Adamczuk, 2012). The
smaller water bodies are particularly prone to
variations in their water chemistry as are not
buffered due to lack of a large water volume.
In aquatic ecosystems hardness is generally
related with alkalinity (Moiseenko et al., 2013). The
main source of alkalinity is usually carbonate rocks,
and, thus soft waters usually have low alkalinity,
whereas hard waters have high alkalinity, except
when the dominant anions in the water are chloride
and sulfate rather than carbonate. The temporal
variation is caused by acid deposition in lesser hard
water and lesser alkalinity.
It is important to assess the combined effects
of water hardness and alkalinity on the biology of
crustaceans. Therefore, the present study has been
focused upon the effects of these parameters on the
life processes of D. carinata. The parameters taken
up to study are to evaluate growth, reproduction and
population growth of D. carinata with different
water chemistry. This study would be useful to assess
tolerance limit of crustaceans and ecological
relevance of such effects in aquatic ecosystem.
MATERIALS AND METHODS
The daphnids cultures were maintained in
hard water with a concentration of 3.5 μg dw (dry
weight) mL–1 with a prepared feed material. A
small flake of acetyl alcohol was placed at the
surface of the medium to reduce surface tension and
the probability of daphnids entrapment. Culture
medium was renewed every alternate day. The
cultures were maintained under a 16:8 h light: dark
cycle at a temperature of 20±1°C.
Females carrying the first brood were
randomly selected and assigned to each medium.
The first two broods were discarded and only
neonates from the third-to-fourth broods were used
in the experiments.
The Scientific Temper Vol-VIII, 2017

We compared the physical growth, rate of
reproduction and the population growth of D.
carinata reared in two media with different hardness
and alkalinity of two ponds in this study. The main
chemical parameters of the test media are presented
in Tab. 1.
Table 1. Chemical parameters (mean) of the
test water media.
Parameters
Hardness (mg CaCO3L-1 )
Alkalinity (mg CaCO3L-1 )
Conductivity (µScm-1)
Ph
Concentrations of major ions
Ca
Mg
Na
K
Cl
SO4

Medium L
38.4 (2.0 )
157.4 (3.6)
6.56 (0.52)
15.12 (1.25)

Medium H
21.4 (1.5)
6.80 (0.16)
6.12 (0.46)
3.84 (0.12)

3.22 (0.10)
164.3 (4.7)
545.7 (33.4)
24.76 (1.26)
52.54 (2.10)
9.48 (0.92)

48.32 (1.72)
96.4 (5.0)
8.10 (0.26)
20.44 (1.36)
6.20 (0.42)
182.54 (6.40)

Medium L had about 3.5-fold lower hardness
and alkalinity than medium H, being classified as
soft water according to USEPA (2002). Tests were
initiated with neonates (aged less than 24-h)
originated from parental daphnids acclimated to
each test medium, using 15 replicates per medium.
Each organism was kept individually in glass
beakers containing 50 ml of the respective medium,
feed organisms and suitable conditions of the
photoperiod and temperature were maintained as
described for cultures. The test duration was 21
days, during which media were renewed every other
day.
Organisms were checked twice a day for lifecycle parameters like reproduction, molting and
mortality. The offspring, aborted eggs and embryos
were counted and the shedded carapaces were
collected for determination of daphnids body length
(BL), the measurement was estimated based upon
the length of the first exopodite of the second
antennae (AL) till the end of carapace released
during each molting using a stereomicroscope fitted
with an ocular rule. The calculation was made with
the help of regression model through equation as:BL= 9.11* AL-0.110
(eq. 1)
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There, the unit for both BL and AL is mm, r2=0.904,
n=54, P<0.001.
The effects on growth in pre-reproductive and
reproductive phase were assessed by determining
the growth rate using equation as:Growth rate = ln ( lf) ln (li)/ t (eq. 2)
This rate is expressed in day”1 with lf and li as
the final and initial BL of daphnids. The Δt is the
time interval (days).
The growth of daphnids was determined using
the Von Bertalanffy equation, as defined by Gurney
and Nisbet (1998):
Lx = Lmax-(Lmax- L 0)e-kt
(eq. 3)
Where L represents the BL (mm) of a daphnid
at age t, Lmax and L0 represent the theoretical
maximum BL of adults and the BL of neonates,
respectively, and k is the growth coefficient. The
Von Bertalanffy equation was fitted to the growth
trajectory of each individual, giving independent
parameter estimates for each individual.
The endpoints for assessment of effect on
reproduction were AFR (age of first reproduction),
SFR (length of daphnids when carrying the first
brood in the brood chamber), FFR (number of viable
juveniles produced in the first reproduction), total
fertility (number of viable juveniles produced during
the 21-days period), number of broods and mean
brood size.
Moreover, the effects of water chemistry on
the relationship between body length and brood
size were also assessed. The effects at the population
level were assessed by determining the intrinsic rate
of population increase (r) using the Euler-Lotka
equation and the jackknife method (Meyer et al.,
1986), following the equation:
n
1= e-r x*lx mx
(eq. 4)
x=0
Where r is expressed in day”1, x is the age class
(1 . . . n days), lx is the probability of survival to age
x, and mx is the fecundity at age x.
Feeding experiments: The feeding rate of
daphnids in both test media was determined to assess
whether the effects in growth and reproduction were
related to the feeding activity of daphnids. Feeding
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tests followed the procedure outlined by Agra et al.
(2010). The change in algae concentration during
24 h allowed the determination of individual feeding
rates (μg dw ind-1 h–1), using the equation by Allen
et al. (1995), with slight adaptations, namely on the
units of cell density and by incorporating the number
of animals per replicate (N):
F=V(C0- Ct)/ t N
(eq. 5)
Where, F=feeding rate of single individuals
(μg dw ind–1 h –1); V=volume of medium (mL);
C0=cell concentration in the vials without daphnids
(μg dw ml–1); Ct=final cell concentration in the
treatment (μg dw ml–1); t=time animals were allowed
to feed (hours); N=number of animals per replicate.
Chemical analyses: Conductivity and pH
were measured using a conductivity meter and pH
meter, respectively. The concentrations of major
ions were determined in filtered samples. Total
hardness and total alkalinity were quantified by the
EDTA and the bromocresol green titrimetric
procedures, respectively (American Public Health
Association, 2005). All chemical measurements
were performed in fresh and 48h-old media, i.e.,
before and after media renewal.
Statistical analyses: Student’s t-test was used
to test whether each endpoint differed significantly
between both media and the non-parametric MannWhitney U-test was used for impaired data of study.
All statistical analyses were based on a 0.05
significance level.
RESULTS AND OBSERVATIONS
The chemistry of both test water media are presented
in Table 1. As in aquatic systems, higher hardness
and alkalinity levels are related to increased pH,
conductivity and concentration of major ions. The
mortality of test organisms reared in both media was
not observed during the 21 days period.
The water chemistry affected all life-history
characteristic except the initial body length, the
growth rate in initial phase (0-7days) of
development and the number of broods (Table 2).
The growth is more pronounced in medium H in
comparison of medium L (Figure 1).
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Figure 1. Changes in body length of D. carinata reared
in different water media during study period.

on Lo were non-significant with 0.856 and 0.299 as
P value between both media. Thus, only low
hardness and alkalinity level reduced Lmax from
2.64 to 2.30 mm (Pd”0.001, Table 3). There was
also slight difference among individuals for each
treatment.
A significant effect of water chemistry was
found in all the studied endpoints in regard to
reproduction, except the number of broods (Table
2). The daphnids reared in medium L released fewer
juveniles (34.9% reduction) at first reproduction
compared to H medium due to attainment of smaller
size (8.0% but older (6.7%) in the laboratory. The

Table 2. Summary of the major endpoints studied during the 21-days test with both media
expressed as mean (SD) and the appropriate statistical analysis.
Parameter

Medium L

Medium H

Statistics

Initial BL (mm)

0.71 (0.006)

1.42 (0.03)

U=62.400, n1=12, n2=15, P=0.062

BL at day 7 (mm)

1.94 (0.03)

0.08 (0.01)

U=28.000, n1=n2=15,P<0.001

Final BL (mm)

0.02 (0.00)

8.04 (0.18)

U=0.000, n1=n2=15, P<0.001

Growth rate (0-7 d,day-1)

1.36 (0.03)

4.34 (1.52)

t27=-1.047, P=0.305

Growth rate (8-21 d,day-1)

42.40 (7.14)

4.53 (0.18)

t27=-3.003, P=0.004

AFR (day)

8.76 (1.52)

0.26 ((0.02)

U=0.000, n1=n2=15,P<0.001

SFR (mm)

0.76 (0.002)

1.52 (0.06)

U=28.000, n1=n2=15,P<0.001

FFR

2.32 (0.08)

0.08 (0.01)

U=22.500, n1=n2=15,P<0.001

Total fertility

0.03 (0.01)

7.54 (0.00)

t28=-09.183, P< 0.305

No. of Broods

1.53 (0.06)

6.87 (0.75)

U=102.000, n1 =n2=15,P<0.001

Average brood size

64.40 (4.47)

4.86 (0.00)

t28=-08.602, P< 0.001

Population growth rate(day1)

12.32 (1.08)

0.27 (0.01)

U=24.000, n1=n2=15,P<0.001

The initial body length was not significantly
different in both media (Table 2), however, strong
effect of water chemistry on the growth of daphnids
was observed during study period (Figure 1). After
only 7 days, the difference in the body length of
daphnids reared in both media increased to 0.13 mm
(equivalent to 8%) after only 7 days and the body
length of daphnids differed in 0.35 mm at day 21
corresponding to a 14.5% reduction in low hard
water media, which was statistically significant
(Pd”0.001, Tab. 2). The growth rate in the prereproductive period (0-7 d) did not differ
significantly between media (p=0.305, Tab. 2) but
in the reproductive period (8-21 d) there were
significant differences (p=0.006; Tab. 2).
The growth coefficient value k in Von
Bertalanffy equation and effect of water chemistry
The Scientific Temper Vol-VIII, 2017

number of juveniles per brood was lower for
daphnids reared in low medium (Figure 2).

Figure 2. Brood size (Number of neonates) in
different water media during study period.
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Table 3. Parameter estimates of the Von Bertalanffy equation for each medium expressed as
mean (se) and results from the 2-way ANOVA for medium and individual.
Parameter
Medium L
Medium H
Statistics
Lmax (mm)
2.28 (0.04)
0.69 (0.01)
Medium F1,13=14..632, P=0.002
Individual F14,13=0.440, P=0.914
L0 (mm)
0.10 (0.01)
2.622 (0.04)
Medium F1,13=1.267, P=0.002
Individual F14,13=1.320, P=0.99114
Growth coefficient ((k) 0.71 (0.01)
0.10 (0.01)
Medium F1,13=0.0862, P=0.741
Individual F14,13=0.460, P=0.807
As a consequence, the total fertility and
average brood size both reduced to 36.6% and
35.6% for daphnids reared in L medium. Therefore,
it might be expected that the brood size was
dependent not only on the size of daphnids, but also
on the hardness and alkalinity of the used media for
culture.
As expected from the all other results, water
chemistry affected the intrinsic rate of population
growth (r) and its value was lower for medium L
than for medium H (0.27 and 0.31 day–1 respectively,
Tab. 2), representing 13.4% reduction. The effects
of water chemistry on the life-history parameters are
concordant with the effects on the feeding rate of
daphnids. Here, 42.9% lower feeding rate was
observed in L medium in comparison of H medium.
DISCUSSIONS
In present findings, most of the life-cycle parameters
were affected 36.6% reduction was there in the total
fertility, 14.5% reduction was found in the final
body length of daphnids and 13.4% reduction in r
with low levels in comparison to high level of
hardness and alkalinity during the study period.
This study was concerned with both reduced
calcium level and alkalinity in freshwater ecosystem.
Although decreased alkalinity to crustaceans is less
pronounced than those of decreasing hardness
(Cowgill and Milazzo, 1991), it might enhance
calcium susceptibility. The calcium is essential for
moults and thus reduced growth of daphnids
observed in L medium is related to low calcium level
than H medium (Hessen et al., 2000). It is accepted
that growth of Daphnia is most affected by low Ca
The Scientific Temper Vol-VIII, 2017

in neonates than adults due to shorter moult cycles
(Hessen et al., 2000) and greater surface-to-volume
ratio increasing Ca demand for carapace thickness
(Cairns and Yan, 2009).
The results of study were somewhat different
from D. magna reared in media with 3.4-32.5 mg
Ca/L exhibited significant differences in BL at day
7, but no significant differences at day 14 and day
21 (Muyssen et al., 2009) due to growth of daphnids
in L and H media that is more divergent along the
test period. This might be due to the higher
requirement of the mollt, larger energy demand and
ionic balance during reproduction in the
circumstances.
Although low hardness and alkalinity levels
reduced the maximum body length, the von
Bertalanffy growth coefficient (k) was not
significantly affected. The k value is mostly
determined by the growth of individuals during the
pre-reproductive period, which was not affected by
low hardness and alkalinity. However, reduced
growth during post-reproductive period 8-21 days
have significant difference in the Lmax value. It may
be explained by the resulting small broods and
ultimately reduced total fertility with low hardness
and alkalinity. The relation between body length and
brood size may be determined with considerations
on water chemistry, food quality and possibly also
through the size structure of population (Hülsmann,
2001). In this study, these factors were constant for
both treatments, thus only the metabolic costs
associated with calcium transport and ionic balance
is responsible for the body length and brood size
relationship.
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The reproductive parameters as AFR, SFR
and FFR were significantly affected as a
consequence of decreased hardness and alkalinity.
AFR increased with decreasing hardness, is in
agreement with previous study (Cairns and Yan,
2009). However, daphnids in L medium showed
lower SFR and FFR compared to daphnids in
medium H.
The high reduction in total fertility of daphnids
reared in medium L (36.6%) is, hence, a combined
effect of their late start of reproduction, their smaller
size and reduced broods.The effects of water
chemistry on the relationship of body length and
brood size is evident. The r value lower in L medium
is in consonance with a previous study reporting
reduced r with decreasing Ca and pH in D. magna
(Hooper et al., 2008). The smaller cladoceran
seemed to be more sensitive to low hardness and
alkalinity than the large-bodied species. Also, the
Ca concentration is lower in body of D. carinata as
reported by Waervagen et al. (2002) might be
associated with its ability to extract and retain Ca
from water and food, as suggested by Tan and Wang
(2010) and its low tolerance for low Ca level.
CONCLUSIONS
This study shows that under conditions of low levels
of hardness and alkalinity, the growth, reproduction
and population growth of D. carinata are
significantly affected. Moreover, low hardness and
alkalinity not only cause direct effects on the lifehistory parameters of Daphnia, but can also reduce
the stress-tolerance to other environmental factors
such as temperature, acidity and also to low food
availability. These factors might affect not only the
persistence of populations of D. carinata, but also
the structure of aquatic ecosystems due to the
abundance and key role of these crustaceans on
aquatic food webs. The high sensitivity of this
species to low hardness and alkalinity raises concern
about the effects that has been reported in tropical
freshwater systems. The decreasing hardness
increases the susceptibility of daphnids to increasing
acidity and temperature and also to decreasing food
availability.
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ABSTRACT
The aim of the study was to elucidate the life satisfaction in relation
to ‘similarity’ and ‘dissimilarity’ (from the median cut points) on neuroticism
and extraversion factors of personality in married couples. For this purpose,
Three hundred (300) couples with at least Graduation qualification were
sampled by following multi – stage sampling procedure and were
administered Hindi version of NEO Personality Inventory (NEO PI – R)
and Hindi version of satisfaction with Life Scale (SWLS), and four groups
of spouses: both spouses (husband and wife) scoring low (Group – 1),
husband scoring low and wife scoring high (Group – 2), husband scoring
high and wife scoring low (Group – 3), and both the spouses (husband and
wife) scoring high (Group – 4) on neuroticism and extraversion factor of
personality (from the median cut points) were screened out and the total
sum of scores (the sum of the scores of husband and wife on life satisfaction
as a unit) was aimed for analysis. The data were analysed by one-way ANOVA
post hoc mean comparisons were made by Tukey test. Results indicated non
– significant between groups effect of neuroticism similarities/dissimilarity
on life satisfaction, whereas significant between groups’ effects was observed
for extraversion similarities/ dissimilarity on life satisfaction. The results
further indicated that high as compared to the low scorer couples on
extraversion factor revealed higher life satisfaction.
Key Words: - life satisfaction, neuroticism, extraversion, Hindi version of
NEO Personality Inventory (NEO PI – R) and Hindi version of satisfaction
with Life Scale (SWLS)
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INTRODUCTION
Plentiful studies explored a relationship
between spousal personality similarity and marital
satisfaction (Blum & Mehrabian, 1999; Bouchard,
Lussier, & Sabourin, 1999; Kelly & Conley, 1987).
Nemechek and Olson (1999) suggested that similar
spouses are more prone to understand one another’s.
A longitudinal study on development of life
satisfaction in couples revealed that both members
influence each other and mutually affect the other
partner’s well-being (Hoppmann, Gerstorf, Willis,
& Schaie, 2011). Evidence so far speaks for
consistent effects of one’s own personality on wellbeing (actor effects), such that being extraverted,
agreeable, conscientious, emotionally stable and
open to experience is positively related to a person’s
well-being (Steel, Schmidt, & Shultz, 2008), but it
is not only one’s own personality that affects
wellbeing, it is also the partner’s personality (partner
effects). Being in an intimate relationship with
someone who is extraverted, agreeable,
conscientious, and emotionally stable is associated
with higher well-being as well (Barelds, 2005;
Dyrenforth et al., 2010; Headey, Muffels, & Wagner,
2010).
The existing body of research on the
association between personality similarity and life
satisfaction in couples does not provide a clear
picture. So the study aimed to elucidate the life
satisfaction exclusively in relation to ‘similarity’ and
‘dissimilarity’ of couples (from the median cut
points) on neuroticism and extraversion factors of
personality. For this purpose, four groups of
spouses: both spouses (husband and wife) scoring
low (Group – 1), husband scoring low and wife
scoring high (Group – 2), husband scoring high and
wife scoring low (Group – 3), and both the spouses
(husband and wife) scoring high (Group – 4) on
neuroticism factor of personality (from the median
cut points) were screened out and the total sum of
scores (the sum of the scores of husband and wife
on each measure of the dependent variable as a unit)
of the couples was aimed for analysis. Similarly,
four groups of couples based on extraversion factor
of personality were screened out and the total sum
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of scores (the sum of husband and wife scorer on
each measure of the dependent variable as a unit)
was aimed for analysis.
METHODS AND PROCEDURE
Sample
Three hundred (300) couples with at least
Graduation qualification were sampled by following
multi – stage sampling procedure. A number of
extraneous variables like age of both the spouses,
length of marriage, educational qualification, job
status (employed / unemployed), family structure
(nuclear / joint), ecological background (rural /
urban) and socio - economic status were recorded
with the objective to equate / match the samples in
order to find representative samples for the conduct
of the study. The average length of marriage was
observed to be 228 + 6.57 months (almost 19 to 20
years).
BEHAVIORAL MEASURES
NEO Personality Inventory (NEO PI – R;
Costa & McCrae, 1992)
The NEO PI – R Personality Inventory (Costa
& McCrae, 1992), the inventory measuring five
major domains of personality: Neuroticism,
Extraversion, Openness, Agreeableness, and
Conscientiousness with six subtraits under the five
major dimensions, and 8 items in each (and a total
of 240 items in all) was employed for measurement
purposes of personality of the spouses. A short
version of the NEO PI – R (Costa & McCrae, 1992),
based on factor analysis (selecting homogeneous
and highly loading items of each factor), has been
successfully standardized in the Indian cultural
context – the Marital Adjustment Scale (MAS;
Singh et al., 2011).
Satisfaction with Life Scale (SWLS; Diener, et
al., 1985)
Life satisfaction is a 5-items scale in which
participants are asked to indicate their agreement
with the following statements: “In most ways my
life is close to ideal”, “I am satisfied with my life”,
“So far I have gotten the important things I want in
life”, “The conditions in my life are excellent”, and
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“If I could live my life over, I would change almost
nothing.” Although life satisfaction and the affective
components of SWLS are related, recent findings
establish the discriminant validity of the different
components (Lucas, Diener & Suh, 1996). The
Satisfaction with Life Scale has been successfully
standardized in the Indian cultural context (SWLS;
Singh and Rani, 2011).
RESULT AND DISCUSSION
The study further aimed to elucidate the life
satisfaction in relation to ‘similarity’ and
‘dissimilarity’ (from the median cut points) on
neuroticism and extraversion factors of personality
in married couples.
Table – 1: Mean and SD values for the on ‘neuroticism’
and ‘extraversion’ factor of personality on Life satisfaction
Mean and SD values for the on ‘neuroticism
HL /WL

HL /WH

HH/WL

HH / WH

Low (N) =121 High (N) = 13

Low (N) = 25

Mean SD

Mean

SD

Mean

SD

50.04

10.358

47.294

10.999

Mean

SD

47.537 12.582 55.769 4.969

High (N) = 126

Mean and SD values for the on ‘extraversion
Low (N) =129 High (N) = 28

Low (N) = 34

Mean

Mean

SD

Mean

SD

45.806 11.521 52.036 8.203

SD

High (N) = 135
Mean

49.471 12.871 49.889

SD
11.346

HL / WL = Husband scoring low / Wife scoring low,
HL / WH = Husband scoring low / Wife scoring high
HH / WL = Husband scoring high / Wife scoring low,
HH / WH = Husband scoring high / Wife scoring high
Table – 2: Summary of One - Way ANOVA on life satisfaction
Variables
neuroticism

Sources of

Sum of

variation

Squares

Between Groups 977.343

df

F-ratio

Square
3

Within Groups

36991.485 281

Total

37968.828 284

extraversion Between Groups 1576.172

Mean

3

Within Groups

41524.923 322

Total

43101.095 325

325.781

2.475

131.642
525.391

4.074**

128.959

* Significant at .01 level
** Significant at .05 level

Mean and SD values for four groups as
distinguished on the basis of neuroticism factor of
personality on life satisfaction (the composite scores
of husband and wife as a unit) are shown in Table 1. One way ANOVA (vide Table – 2) revealed not
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significant ‘between groups’ effects on neuroticism,
whereas significant ‘between groups’ effects on
extraversion. Tukey test applied to discern the
patterns of mean differences. results revealed
significantly more life satisfaction in husband
scoring low and wife scoring high (M = 52.036)
and the spouses (husband and wife) scoring high
(M = 49.889) as compared to the spouses (husband
and wife) scoring low (M = 45.806) on extraversion
factor of personality.
Table – 3: Tuke y Test revealing the patter ns of mean
differences in significant ‘between groups’ effects on
measures of the dependent variables
Means
Extraversion
45.806

HL / WL HH / WL HH / WH HL / WH
45.806

49.471

49.889

52.036

x

3.665

4.083*

6.230*

x

.418

2.565

x

2.147

49.471
49.889

* Significant at .01 level
* Significant at .05 level

A comparative evaluation of the ‘between
groups’ effects with regards to the analysis of the
effects of ‘similarity’ and ‘dissimilarity’ of spouses
on ‘neuroticism’ and ‘extraversion’ factors of
personality on life satisfaction provided
complementary observations, that is, both the
spouses (husband and wife) scoring low as
compared to those scoring high on neuroticism
uniformly emerged to exhibit higher index on life
satisfaction, whereas high as compared to the low
scorer spouses on extraversion factor revealed
higher index on life satisfaction. These observations
emerged in consonance with the theoretical
expectations as set forth for the conduct of the study.
These findings derive corroborative evidences with
some previous research (Blum & Mehrabian, 1999;
Bouchard, Lussier, & Sabourin, 1999; Kelly &
Conley, 1987; Bentler & Newcomb, 1978). Bentler
& Newcomb (1978) found significant degrees of
similarity were found in married couples, while the
divorced couples were for the most part neither
similar nor complementary. Steel, Schmidt, &
Shultz, (2008) explored consistent effects of one’s
own personality on well-being, such that being
extraverted, agreeable, conscientious, emotionally
stable and open to experience is positively related
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to a person’s well-being. On the other hand present
findings contrary to some previous findings, like
Barelds (2005) explored on Dutch couples that
personality similarity did not affect marital quality.
In study using nationally representative panel data
from Great Britain, Australia, and Germany revealed
no or only small associations between personality
similarity and relationship or life satisfaction and
neither of these small effects was consistent across
the three samples (Dyrenforth et al., 2010).
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ABSTRACT
Agriculture is the heart of rural economy for India. This sector provides
gainful employment as well as raw materials for a large number of industries
in the country. Off late, and economic reforms the trade liberalization,
considerable changes have been noticed in this sector.
Indian planners and policy makers do realize how critically important
it is to have more that 4% growth in agriculture to give any meaning to
‘inclusive growth’. It is also recognized that major investments would be needed
both by public and private sectors to achieve this end. Investments,
institutions and incentives will be critical for bringing in and scaling up
innovations in the agricultural sector. Technology has played an important role
in improving productivity. Agriculture production can only be increased by
reducing prevailing knowledge deficit of latest agricultural technologies with
the farmers. Knowledge deficit can be improved by strengthening human
resource- capacity building and rapid transfer of the farm technology.

INTRODUCTION
Despite concerted industrialization in the last
six decades, agriculture still occupies a place of
pride. It provides employment to around 60 per cent
of the total work force in the country. Dr. Swami
Nathan, an eminent agriculture scientist and
chairman National Commission on Farmers
observed that agriculture is a gainful industry but it
is something related to their self respect. Due to
changing circumstances the plight of Indian
agriculture is in a deplorable condition. It is a fact that
The Scientific Temper Vol-VIII, 2017

the main objectives of agriculture sector have not
been achieved since the inception of five year plan
till today. The effectiveness of Indian agriculture
is the effectiveness of Indian economy. India has
the highest farm area under cultivation, but the
yield is neither under cultivation, but the yield is
neither encouraging nor remunerative to the
cultivators. In China net cropped area is only ten
percent while the world average is 10.7% in India
around 45% of the total area is under cultivation.
Unfortunately, the investment agriculture has
77

gradually decreasing compared with the first five
year plan to explain. The plan has also reduced from
15.14%, 4.9% and 11.42% to 6.45% respectively
likewise average growth rate of food production has
also not encouraging.
Reasons for Decline in Production :

Table 2: Consumption of Major Fertilizers

The agricultural credit scenario has been good
over the last 3 plans but the average GDP growth
rate for agriculture seems to be declining as under:
Agriculture Growth Rate :
Ninth Plan (1997-98 to 2001-02)
2.50
Tenth Plan (2002-03 to 2006-07)
2.47
Eleventh Plan (2007-08 to 2009-10)
2.20
Decline in the public investment in agriculture
sector- trends in public investment in agriculture and
allied sectors reveal that it has consistently declined
in real terms 1999-2000 prices)
Table-1 : Share of Gross Public Private
Investment in Agriculture
Year
Share of Percent
Public
Private
1999-00
17.8
82.2
2000-01
18.4
81.6
2000-02
18.2
81.8
2000-03
17.1
82.9
2003-04
26.8
73.2
2004-05
29.2
70.8
2008-09
18.0
82.0
Sources: Economic Survey, 2010-11 : Ministry of
Agriculture 2008 and 2010
This table indicates the presence of a huge gap
in the share of gross public and private investment
in agriculture during 1999-00 and 2008-09.
From the sixth plan to the Ninth Plan (Sixth
Plan [1980-85] Rs. 64,012 crore, Seventh Plan
[1985-90] - Rs. 52,108 crore, Eighth Plan [1992-97] Rs. 45,565 crore and’Ninth plan [1997-2002] - Rs.
42,226 crore). But this trend was reversed in the
Tenth Plan (2002-07) and public investment in
agriculture registered an increase of Rs. 25,034 crore.
Imbalanced use of fertilizers : Chemical
fertilizers have played a significant role in the
development of the agricultural sector. The
consumption of Nitrogenous (N) Phosphatic (P) and
Potash (K) Fertilizers are rise.
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Cate- 2000-01 2002-03 2004-05 2006-07 2008-09 2010-11
gory

AprilSep.

N

109.2

104.7

117.1

137.7

150.9

80.6

P

42.2

40.2

46.2

55.4

65.1

41.7

K

15.7

16.0

20.6

23.3

33.1

17.3

160.9

183.9

216.5

249.9

139.4

Total 167.1

Sources: Economic Survey 2007-08 and 2010-11
However, i m pr ovi n g t he m a rgi n a l
productivity of soil still remains challenge. The
excessive use of fertilizers and pesticides their
accumulation and leaching leading to nutritional
imbalances, micro nutritional deficiencies, soil
aeration etc.
Declining land to man ratio and size of
farm holdings : With the continued rise in
population the arable land to man ratio has
decreased from 0.5 ha (1951) to 0.14 ha at present
and is expected to decline further to 0.08 ha by year
2020. The small sized and scattered nature of the
holdings will adversely affect the farm efficiency
and will result in high cost of production. This in
turn will result in low productivity and thus
reduced agricultural sustain ability and food
security.
Decreasing total factor productivity :
The total factor productivity (TFP) is used as
on important measure to evaluate the performance
of a production system and sustainability of its
growth pattern. Reasons for decreasing the total factor
productivity are :
 High nutrient turn over in soil : Plant system
coupled with low and imbalanced fertilizer use.
 Emerging deficiencies of micro and secondary
nutrients (s, zn, B, Fe, Mn etc.)
 Soil degradation due to acidification,
aluminium toxicity, soil salinizatio and
alkalization, soil erosion.
 Wide nutrient gap between nutrient demand
and supply.
 Consequent deterioration in soil physical,
biological and chemical quality and low
fertilizer use efficiency.
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The First Green Revolution :

Need for Second Green Revolution :

First green revolution started in the sixties
which built up its tempo with the aggressive role
played by various input agencies like seed,
fertilizer and pesticide production, drastically
improved techniques & their transfer from lab to
land.
First green revolution was a spectacular
success in India & became a role model for many
developing nations to follow. The concept made
by hybridization of seed and chemicalization
made agriculture the norm. The green revolution
favoured the rich land lords owing agriinfrastructure. The mono culture of high yielding
varieties led to diversion of more land under these
varieties resulting in imbalance in production pattern
as far as other important crop like oilseeds, course
grains & pulses were concerned, affecting adversely
the house-hold nutritional security. Higher costs of
production due to costly inputs. The rich farmer
could afford the required input and reaping most
of the benefits of green revolution. How even,
i n adequa te i n vest m en t i n i n fr ast r uctur e
development and poor infra-institutional coordination gave negative results of green revolution
to the small farmers.
The analysis of growth in food grains
production during 1960-61, 1990-91 and 2009-10
indicated that the food grain production at a higher
rate during 1990-91 as against 2009-10 for almost all
crops under reference.
Table No.3: Percent Growth of Crops

The first green revolution has become outdated
and scientists are of the opinion that there is a need
of a second green revolution as food security is the
major challenge before the country. The second
green revolution will depend solely. On the
extensive and intensive use of integrated nutrient
pest and water management revival of indigenous
specific seed and planning material, age old tried
farming technology and the use of biotechnology
tools to meet effectively the future challenges to
improve agri production.
Now it is time to launch a “Gene Revolution”
instead of “Green Revolution” to feel the world and
make Indian farmer rich. Many scientists believe
that new plants developed using modern BioTechnology will play an important role in increasing
our ability to produce enough food. Advancement of
Bio-technology is having dramatic impacts on Global
agricultural production.
Bio-tech crops were planted on over 100
million hectares in 2006 by 10 million farmers in
22 countries and the results have been found well
in all countries where farmers have access to bio-tech
crops yields are higher and production costs are
lower, making farmers have access to bio-tech
crops, yields are higher and production costs are
lower, making farmers more efficient than ever
before. Since 2007, when bio-tech cotton was
introduced India’s cotton output has almost
doubled to 27 million bales weighing 170
kilograms each and average yields are up around twothirds, largely, because of lower rates of pest
i n fest a t ion . Un l i ke t h e or i gi n al “G re e n
Revolution” which saw large increase in use of
pesticides and fuel, the new bio-tech crops of
“Gene Revolution” Help Reduce the use of Inputs
like pesticides, fuel and water. Agriculture is a
contribution of green house gas and studies have
shown that biotech crops help decrease this
emission. Scientists estimates the biotech crop
planted in 2005 decreased global emission of
carbondioxide by 20 billion pounds.
Agricultural Development Policies and
Programmes

S. Crop

1960-61 1990-91 2009-10 Percent Growth

N.

1990-91 2009-10
Over

Over

1960-61 1990-91
1. Rice

35.0

75.0

89.0

114.3

18.7

2. Wheat

11.0

55.0

[808.8

298.2

46.9

3. Coarse

23.0

32.0

33.6

39.13

5.0

69.0

162.0

203.4

134.8

25.5

5. Pulses

13.0

14.0

14.7

7.7

5.0

6. Total food

82.0

176.0

218.1

114.6

23.9

Cereals
4. Total
Cereals
(1+2+3)

Grains (4+5)

Sources: Ministry of Agriculture, 2010 and Economics
Survey, 2010-11
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Canal Irrigation Project
Assured irrigation system is essential for the
generation output, employment and income and
capital formation in agriculture.
This project was initiated in 1991. The main
objective of this project was to increase irrigated land.
MP Local Area Development Fund (1991):
This programme was initiated for development
work in area represented by MP. The scheme did
not make any tangible development with several
flows in its execution.
National Agriculture Technology Project
(1998):
The National Agricultural Technology Project (NATP)
is a dynamic instrument of introducing major changes
in the Agricultural Research and Extension system
of the country, besides developing their capabilities
to meet future challenges. The project was initiated
by Ministry of Agriculture, Gov. of India with the
financial assistance of World Bank.
Agricultural Technology Management Agency
(ATMA):
ATMA is a society of Key take Holders involved in
agricultural activities for sustainable agricultural
development in the district. It is a focal point for
integrating research and extension activities and
decentralizing day to day management of the public
agricultural Technology system (ATS) It is a
registered society responsible for technology
dissemination at the district level.
National Horticulture Mission (2005):
To promote holistic growth of the horticulture sector
through area based regionally differentiated
strategies the National Horticulture, during the Xth
plan with effect from 2005-06.
Rastriva Krishi Vikas Yoiana (2007) (RKVY):
To provide benefit the farmers community “The
Ministry of Agriculture has launched the Rastriya
Krishi Vikas Yojna (RKVY) during the financial
year 2007-08 to encourage the state to invest more
towards agriculture and allied sectors so as achieved
4% annual growth. This would help in increasing the
production and productivity. The scheme has and out
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lay Rs. 25000 for the plan period to provide central
assistance to the state.
National food security mission (2007):
Understanding the importance of food security
the National Development Council in its 53 rd
meeting held on 29th May, 2007 adopted a resolution
to launch food security mission comprising of rice,
wheat and pulses to increase the production of rise
by 10 million tons, wheat by 8 million tons and
pulses by 2 million tons by the end of Eleventh Plan.
According to National Food Security Mission has been
launched since Rabi 2007 with a financial outlay of
Rs. 4882 crores. NFSM is under implementation in
312 district of 14 states.
Micro Irrigation Scheme (2007):
The main objective of this scheme was to improve
water use efficiency through drip and sprinkler
irrigation.
National Research Centre for Women in
Agriculture (NRCWA):
The National Research Centre for women in
Agri cul t ur e h as been fun ct i on i ng at
Bhubaneshwar, Orrisa, for developing
methodologies for identification of gender
implications in farming systems approaches and
developer women specific technologies under
different production system.
Other Initiatives :
Providing subsidy for the farmers has played a great
role in encouraging the farmers to adopt moderns’
technologies in agriculture.
Horticulture is the key component to double the
agriculture growth from less than 2% in 10 th five
year plan to more than 4% in 11 th five year plan.
The national Horticulture mission covered state and
three UTs during the eleventh plan.
Existence of infrastructural facilities has its
own contribution in agriculture. Infrastructure
facilities have been expended to provided education
and information to the farmer a part from providing
credit. An important measure was the expansion of
institutional credit to reform through co-operative
and com m er cia l ba nks. Nat i on a l ban k of
Agriculture and rural development (NABARD)
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has added a golden chapter in the history of
agriculture development.
To regulate the price of a number of agriculture
commodities like wheat, paddy etc. the commission
for agriculture cost and price (CACP) was
established by the government. CACP has taken
positive steps to insure fair return to the farmers.
Agriculture credit which was introduced
earlier got a new impetus in August 1998 with the
introduction of Kissan Credit Card scheme. KCC was
introduced to provide adequate and timely Credit
support to the farmers from the banking system.
According to an estimate about 8.95 lakh KCC’s have
been issued till December 2010. Now farmers can
receive crop loan upto a principal amount of 3 lakhs.
Promotion of sustainable self help groups to
adopt farming ventures such a dairy farming,
m ush r oom pr oduct i on , fi sh pr oduct ion ,
beekeeping and food procession. These SHGs also
take the task of input delivery among the group
members, contract farming and marketing of their
produce.
To increase agriculture productivity
agricultural research institutes were established in
the country. The research institute developed High
Yielding seeds which brought a great change in the
agricultural sector. The high yielding variety
programme got tremendous success in the country.
There are many challenges :







How to maximize agricultural income while
adopting a more sustainable agricultural strategy.
The concerns here are land and water degradation
due to soil erosions, soil salinity water logging,
and excessive application of nutrients. There
a r e con cer n s a ri si n g a l so fr om over
exploitation of water resources, especially in
the green revolution belt.
Climate change and extreme weather events
with greater intensity and frequency can have
serious implications for our agriculture sector
and create greater instability in food
production and thereby farmers livelihood.
Declining per capita availability of food grains
has been a major concern in India.
The pace of agricultural growth in eastern and
north-eastern region has been slower than in
the rest of the country.
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Another critical issue is supply chain
management in agricultural marketing in
In di a . Fa r m ers’ a ccess t o m ar ket s i s
hampered by poor roads, rudimentary market
infrastructure and excessive regulation many
agricultural crops are perishable in-nature
and post-harvest handling issues and marketing
problems affected the farms incomes.
For th e en ha n cem en t of agr icult ura l
production, Government has formulated various
subsidies schemes which look very much attractive
from outside. But there is no clarity in the mandate
for subsidies on power and fertilizers.
In the recent part, it has been found that various
ministry were unable to utilized the funds that has
been allocated to them. This clearly indicates failure
at t he ti me of implementa ti on or l ack of
administrative efficiency in executing the
proposed plan. This could be one of the reasons of
low economic growth rate in India.
Table-4 Growth of Fund for Agriculture and
Related Areas 2013-14
S.No.
1.
2.
3.
4.
5.
6.
7.

Sectors/Schemes
Agriculture Outlay
Agriculture Credit
Rural Water Supply
Accelerated Irrigation Benefit
Drip Irrigation
Integrated Watershed Programme
Rural Development

Growth in%
22
22
27
13
38
76
46

Source: Authors Compilation from Budget
Documents and Media Reports
Growth of Fund for Agriculture and Related
Areas 2013-14

Fig-1 Graphic Representation of Growth
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The current need and welfare of growing population
of India also demand for higher fund allocation.
This is imperative for inclusive and sustainable
development.
Suggestions :
 Indian agrarian policy requires drastic
reforms to achieve food production and
shift priorities and strategies to propel Indian
agriculture to higher growth trajectory.
 The share of output of non-crop sectors like
forestry and animal husbandry in the total
agricultural output is on the increase. There has
been a change in cropping pattern and
attitude of the farmers. The dissemination of
new technologies through mass media has
played an important role.
 Improvement in agricultural sustainability will
require the optimal use and management of soil
fertility and soil physical properties both rely
on soil bi ol ogi ca l pr ocess a n d soi l
biodiversity. This implies management
practices that enhance soil biological activity
a nd th ereby bui l d up lon g t er m s soi l
productivity and health.
 Climate change is going to have great impact
an agriculture world over and there is need for
such technologies to cope up the changes in
the climate. It has necessitated the need for
the research which identifies the different
crops for different type of biotic stresses.
 A communication system that provides
information about agricultural policies markets
and weather, credit and crop insurance
services is important knowledge has to be
synergized at the village level through “Farm
knowledge centres” in which Panchayat Raj
institutions can play a critical role. Community
Radio Station can be an effective and cheap tool
for agriculture and rural development. Village
knowledge centres and online databases in local
languages should be established.
 Public sector agricultural research has to
be strengthened and reoriented particularly
towards dry land crops.
 The public distribution system must be
strengthened so as to make available basic,
minimum quantities of cereals affordable prices
to all vulnerable household.
 The agriculture marketing department must take
measures to provide adequate non-exploitative
arrangements in market yards.
The Scientific Temper Vol-VIII, 2017



The state governments should consciously
promote and facilitate the production and
usage of Bio Fertilizers, vermin, composting,
green manicuring and then eco friendly fertility
enhancing activities.
 The state governments have to play a crucial
role in ensuring the provision of high quality
inputs at affordable prices at the right time to
all cultivators.
 The agriculture technology mission (ATM)
must act as an umbrella for planning direction
and implementation of all of the policies
relevant to agriculture and allied sectors and
the welfare of farmers and farm workers.
 The public extension net work has to be
reviewed and strengthened. This Will involve
large scale recruitment and training of adequate
qualified staff.
Conclusion
In the conclusion I can say that by the adoption
of the more public investment in the agriculture
sector, production and distribution of quality seeds
to the growers/farmers, development of irrigation
infrastructures : integrated plan nutrients supply,
m a in t a i n soi l bi odiver si ty of i n cr eased
agricultural production; adoption of integrated
pest management assured price to the farmers/
growers for their produce accessibility to the free
market for the farmers/growers for sale of their
agricultural producer.
Studied and survey point out deficiencies in
planning, implementation and monitoring, despite
programme are conceptually well thought of
establishing lack of concern commitment and
accountability of implementers. It is necessary to
revisit concept, planning and approach towards
rural development programme.
Everything can wait but agriculture cannot wait
as it is linked to the bread and butter of more than
one billion population of this country. Hence
agriculture should continue to receive the first
pri ority and best and dedicat ed efforts of
everybody in the ladder of governance and decision
making in the field.
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ABSTRACT
The ensuing discussion explains the methodology and techniques for
evaluation of mulberry silkworm pure races and some hybrid varieties for
cultivation by farmers in the terai region of Uttar Pradesh. After rearing at
various places and in different seasons the most suitable variety of silkworm
race is found and therefore, suggested for sericulture at farmers’ level for
the better production and minimum damage of crops.
Keywords: Bimbyx mori, Moras alva, SR%, rearing,

INTRODUCTION
Historical evidence shows that silk was
discovered in China and that the industry spread
from there two other parts of the world. According
to some Indian scholars silkworms (Bombyx mori)
were first domesticated in the foothills of the
Himalayas. There is also evidence in ancient
Sanskrit literature that certain kind of wild silkworm
were cultivated in India from time immemorial. The
British East India Company exploited the industry
and developed silk centres in many parts of the
country. The company exported large quantities of
the raw silk produced in west Bengal to England.
The company’s monopoly was abolished in 1836
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and the entire trade turned over to private enterprise
which at that time was not properly organised and
as a result the silk industry in Bengal declined. In
the meantime other major silk producing states
namely Mysore, Jammu and Kashmir took steps to
develop the industry.Silk has played an important
role in the economic life of man ever since its
discovery more than 4000 years ago. Fabulous silks
from China and India were carried to Europe along
the famous 6000 – mile Silk Road, which passed
through Tashkent, Baghdad, Damascus and Istanbul,
and silk has been traditionally associated with the
socio economic life of many Asian and central Asian
countries. Even today, despite the onslaught of man
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made fibres, silk continues to reign supreme as the
“queen of textiles”. Although produced in small
quantities compared to other textile fibres both
natural and man made less than 0.2 percent – it still
holds a position of importance among the textile
fibres, and is universally sought after for its elegance
and colours by the world’s top fashion designers.
The demand for silk is steadily increasing and
between 1960 and 1970 silk production and demand
registered a growth rate of 2.5 percent per annum.
Sericulture today is practised in industrially
advanced countries such as Japan, China, India,
South Korea etc. which are now becoming
industrialised. In the developing countries, it is
essentially village – based welfare – oriented
industry capable of providing employment to large
sections of the population. Although sericulture had
been considered for a long time as a subsidiary
occupation in rural areas, recent technological
developments have made it possible to practice
sericulture on an intensive scale, producing greater
profits than most of the agricultural crops.
Sericulture is being practiced both as a subsidiary
crop under unfavorable agro climatic conditions and
a highly paying crop, if necessary agricultural inputs
can be ensured. Furthermore, since mulberry trees
grow fast and in great abundance, two to three crops
in temperate zones and four to six cocoon crops in
tropical areas can be raised in a year and this will
provide the ready cash required by the Sericulturists
throughout the year. Although till now, sericulture
has been practiced mostly uyjhmnon small or
medium – sized land holdings in most sericultural
countries the remunerative return from sericulture
have opened up possibilities of establishing the
industry on a plantation scale. Silk also plays an
important role as a foreign exchange earner for many
of the silk producing countries of the world. For a
period of about 70 years preceding the Second
World War, silk used to head the list of Japan’s
exportable items, accounting for 30 to 50 percent
of her aggregate foreign exchange earnings. Silk
figures prominently also in the exports of South
Korea, China, Thailand and India and earns valuable
foreign exchange for those countries are looking to
silk as a potential foreign exchange earner and have
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taken up programmes for sericulture development
seriously.
Uttar Pradesh is one of the most populous
states in the Indian Union, containing roughly one
sixth of the country’s total population. Only six
countries in the world are more populous than U.P.,
they are China, U.S.A., Japan, Indonesia and Brazil.
It has a common border with Nepal and Tibet in the
North Himanchal Pradesh, Haryana, Delhi and
Rajasthan; also have common boundaries with it in
the West and South – West, Madhya Pradesh in the
South and Bihar in the East. It is situated between
latitudes 23 52΄ and 31 28΄ N and longitudes 77 3
and 84 39 E, It has an area of 2, 97, 547 Sq. Km.
have three distinct physiographical regions:
Himalayan region in the north.
Gangitic plain in the centre.
Vindhya Hills and plateau in the South.
The climate of the state is tropical monsoonic
but variations exist because of differences in
altitude. The Himalayan region is very cold with
perpetuating snow above 3950 metres and have
snow fall between Dec. – March, but climate is
milder in the valleys. In the plains the average
temperature varies from 3 – 4 C in January to 43 –
45 C in May and June. State possess three distinct
seasons – the cold seasons from Oct. to Feb.,
summer from March to mid June to Sept. The
Himalayan region has rainfall of about 100 – 200
cm., The rain fall in the plains is heaviest in the
East being more than 127 cm. and decreases towards
the North – West, where it is only about 69.8 cm.
Nearly 85 to 95 % of the rains fall during the four
months from June to Sept., the remaining falls in
the winter months. Uttar Pradesh where population
pressure on land is high more than 90 % of holdings
are marginal / small with an operated area of over
65 %, working force is huge with severe under /
unemployment, literacy / venture which possess
great potential as guaranteed source of gainful and
remunerative employment, utilizes available
resources of the state i.e. man power and agriculture
/ land, requires little or no investment, is adoptable
by common people under prevailing climate without
advance training or know how and does not
significantly alters / modifies hither to adopted their
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way of livelihood / life should be most suitable for
the economic development of the state. It is here,
where “sericulture industry” because of its
tremendous potential, good scope and suitability for
the economic development of the poorest of the
poor, the down trodden and rural peasants is
automatically mentioned. Further it may also be
noted that Uttar Pradesh is one of the highest silk
consuming state, weavers of Varanasi region itself
consume 2000 – 3000 mt. of raw silk annually
against the states record production of 23000 kg.
raw silk during 1985 – 86. Sericulture being an
agrobased, labour intensive and cottage industry par
– excellence should, therefore, be a most suitable
industry for the aforesaid socio – economic
conditions of the state, hence should find due
emphasis in the development schemes of the state.
Uttar Pradesh unlike that of Karnataka, West Bengal
and Jammu and Kashmir is a non – traditional state
far as sericulture is concerned. The first attempt to
introduce sericulture industry in the state was made
as far back as in 1847 at Lucknow by Capt. Huttar
of Masoorie was allowed to undertake plantation
of mulberry trees near Masoori. Later, in the year
1981, this work was transferred to M/S Lister and
Co., a reputed Textile Manufacturing firm of
England. The modest beginning of the systematic
approach for the development of sericulture industry
by state Govt. was started after independence in the
year 1948 – 49 at presently functioning in 37
districts of the state which are grouped into for
different regions ( Uttaranchal included) as given
belowPlain areas: Covering 17 districts under
mulberry silkworm schemes (both for multivoltine
and bivoltine) viz, Meerut, Saharanpur, Etawah,
Agara, Fatehpur, Moradabad, Mathura, Unnao,
Allahabad, Kanpur, Muzaffar nagar, Bareilly,
Mainpuri, Rampur, Sitapur, Biznaur, and
Shahjahanpur.
Tarai areas: covering 7 districts (adjoining
Nepal border) where intensive sericulture
development project has been launched viz,
Gorakhpur, Bahraich and Lakhimpurkheeri. State
Govt. has been able to develop a sound organization
with 222 mulberry farms / nurseries/ chawkie rearing
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centres, two P 1 farms, six industrial grainages, two
Research Development Centres, one training centre
and three reeling units / filatures Similarly under
non – mulberry sector a sound infrastructure has
also been established with 22 Tasar Farms, 9
grainage, 5 reeling centres, one cocoon godown and
one cold storage. The projects / schemes are
currently managed by the staff strength of 973
personnels. The mulberry cocoon production in the
state has touched all time record of 2.38 lakh kgs.
During 1985 – 86 from that of only 60 kg.
production of 1949 – 50. At present, under various
state govt. schemes approx. 12,000 families are
being benefited bythis industry.
Uttar Pradesh is located between 77 and 84
east longitude and 25 and 31 north latitude. The
state is surrounded by Himanchal Pradesh on the
northern side, Madhya Pradesh on the south, Bihar
in the east and union territory Delhi and the states
at Rajasthan and Haryana on the West. The state is
physiographically divisible into three distinct
regions viz., the Himalayan terrain in the north,
Gangetic plains in the centre and Vindhya hills, and
plateau in the south. As such the state enjoys both
tropical and sub – tropical climatological variations.
Agriculture is a predominant avocation of the state.
The state is faced with unemployment problem for
which sericulture can be a solution. Uttar Pradesh
is a major consumer of silk in the country with its
silk industry consuming about 2500 – 3000 MT per
annum against annual raw silk production of 40 –
45 MT. Uttar Pradesh practices mulberry and
tropical / oak tasar sericulture. The agroclimatic
conditions are suitable for development of the
industry in the state in different pockets. Mulberry
and tropical / oak tasar Sericulture. The agroclimatic
conditions are suitable for development of
development of the industry in the state in different
pockets. Mulberry Sericulture is practised both on
nature grown mulberry trees and plantation raised.
Though, mulberry sericulture is introduced in 1948
– 49, systematic approach was initiated only from
the first plan period. Mulberry sericulture is
practised in the plain, tarai and hilly region of Uttar
Pradesh.
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The main verieties and their hybrids being
reared in Uttar Pradesh are –
Multi x Biv P2D1 X NB18 (Summer / Early
Autumn),
RD1 X NB18 (Summer / Early Autumn)
Biv x Biv. YS3 X SF19 (Spring),
SH6 X KA (Spring),
SH6 X NB4D2 (Spring)
CA2 X NB4D2 (Spring / Autumn / Early Winter
PAM101 X NB4D2 (Autumn / Early Winter),
CC1 X NB4D2 (Autumn / Early Winter),
PAM111 X SF19 ( Autumn / Early Winter)
Silkworm is not only a commercially important
insect, it is also found to be an important laboratory
tool. It is estimated that more than 3000 silkworm
strains are available all over the world due to various
ongoing breeding programmes ( Nagaraju, 2002;
Thangavelu et al., 2003 ). These silkworm verities
include univoltines, bivoltines and polyvoltines.
Univoltines , bivoltines are qualitatively and
quantitavely superior races whereas polyvoltines are
relatively inferior in both the traits but superior in
their survival and hardiness. But in tropical countries
like India, polyvoltine silkworm strains play
important role in the production of silk, since they
are well accustomed to the tropical climatic
conditions. Hence, maintenance of polyvoltine
silkworm genetic resources has become very
important for meeting the desired objectives of the
breeder for immediate or long – term utilization in
silkworm breeding programmes. But, it is necessary
to maintain them in their original form for their
rational use in different breeding and other research
purposes ( Mukarjee et al Basavaraja et al., 2003;
Thangavelu et al., 2003; Yamaguchi, 2003 ). In
additional maintenance, systematic study of
resource material is also very important, not only
for classification and characterization of verities but
also for the selection of promising parents to initiate
various breeding programmes. Evaluation of genetic
material also helps in identification of lines with
special characters like longer filament length, fine
denier, fluoride resistance, disease resistance, etc, (
Li et al., 2001 ). Availability of diverse genetic stock,
give sample choice for the breeder in selection of
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initial parents of his desire. Even half of a good
silkworm egg laying from a good genetic stock can
potentially transform the sericulture scenario to a
greater extent (Chandrashekharaiah and Ramesh
Babu, 2003) Polyvoltine silkworm gene bank of
APSSRDI, Hindupur consists of geographically
isolated verities and breeds, obtained from
indigenous and exotic origin. In the present study,
an attempt was made to evaluate and characterize
polyvoltine germplasm and inbred lines based on
evaluation index and sub – ordinate function
statistical methods, frequently used for evaluating
breeds / hybrids. Germplasm evaluation was
conducted to ascertain the genetic potential of
various silkworm lines / strains for commercial
exploitation. Since sericulture is practiced in diverse
agro climatic zones, systematic evaluation is needed
for the proper utilization of the available lines. The
information generated will be useful for future
breeding programmes. Constant efforts are being
made to develop productive polyvoltine silkworm
hybrids suitable for sericulture in tropical agro
climatic conditions of peninsular India because,
more than ninety percent of the raw silk is still
coming from polyvoltine silkworm hybrids (
polyvoltine x bivoltine cross breeds ) only.
Therefore, maintenance of polyvoltine resource
material and their effective utilization has become
very important. Most of the quantitative traits of
commercial importance in silkworm are under
complicated polygenic control under the influence
of the environment. For synthesizing the potential
polyvoltine cross breeds, usually, the high yielding
traits of bivoltine varities and fitness traits of
polyvoltine strains are hybridized as proper
selection of potential and homozygous parents is
very important. Effective utilization of selected
germplasm also plays an important role in saving
the time of the breeder in the synthesis of new
hybrids. Keeping the need in view, the germplasm
strains have been reared consecutively for several
generations and their quantitative traits were
evaluated using two reliable statistical methods, i.e.
evaluation index method and subordinate function
method to assess the performance of the inbred lines.
Earlier many breeders ( Mano et al., 1993;
86

Gower, 1971; Ramesh Babu et al., 2001, Rao
et al., 2004 ) analyzed their breeds by adopting the
above methods either individually or together. The
breeds which have been selected through these
methods could be effectively used in further
breeding programmes as potential parents for
synthesizing superior polyvoltine silkworm hybrids
that are suitable for culture under tropical climatic
conditions. Proper choice of suitable parents plays
a pivotal role in achieving the targets in scheduled
time.
For the present study, selected races were
reared according to the standard methods under
hygeinique rearing conditions (Krishnaswami,
1975; 1983) for some generations in various seasons
of the year. Various qualitative and quantitative
parameters were observed and analyzed such as
rearing period, fecundity, cocoon yield, pupation
rate, cocoon weight, shell weight, shell ratio,
filament length raw silk (%), reelability (%),neatness
and some other biological and commercial features.
The rearing was carried out at some selected
places in tarai region of Uttar Pradesh and few
among the following verities were evaluated.
Multi x Biv Nistari x NB4D2
Nistari x SH6
Biv x Biv NB4D2 x SH6 or
SH6 x NB4D2
Major component - CSR4 x CSR2
(A) Methodology and Techniques of Rearing:
The nutritive value of mulberry leaf is one of
the important factors which contributes maximum
for a good cocoon crop. Hence, it is necessary to
keep the mulberry leaves fresh and nutritious for
the development of silkworms. Mulberry leaf, once
plucked, looses its nutrients to a considerable extent
by the time it is actually fed to the silkworms. There
will be considerable lapse of time between leaf
harvest and feeding of leaves to the silkworms,
which varies from 12-24 hours. During preservation,
the leaf looses its moisture content, proteins will be
decomposed into amino acids, glycogen converted
into glucose and vitamins decrease gradually. All
these, ultimately affect, the quality of feed.
Therefore, preservation of mulberry leaves in proper
condition is of immense, importance for better
The Scientific Temper Vol-VIII, 2017

feeding and successful cocoon crop.
Various methods of leaf preservation viz.
earthen pot, wooden leaf preservation chamber,
polythene bag and gunny bag etc. are available. But,
majority of the farmers preserve the leves heaped
in a corner of rearing house covered with wet gunny/
old cloth. In this method, leaves wither rapidly due
to evaporation. Besides, temperature inside the heap
rises, favouring the fermentation of the leaves. There
is always the danger of leaves getting infected with
disease from the dust of rearing house, especially
during bed and room cleaning.
Bamboo device:
Keeping this in view, a simple device for
mulberry leaf preservation has been designed. This
device is made up of bamboo split strips. It consists
of three parts viz. a rectangular bamboo tray,
bomboo mat and central funnel. The rectangular tray
is 107 × 67 × 6 cm in size. In place of rectangular
bamboo tray round bamboo tray can also be used.
The bamboo mat is of 86cm in width and 340cm in
length. The central funnel is 90cm in height and the
mouth at funnel is 35cm diameter which narrows to
16cm at the top.
At the time of preservation, this device should
be assembled in a cooler part of the rearing room.
The funnel is kept in the middle of the tray. The
bamboo mat is kept encircling the tray and bamboo
mat is tied with thread at bottom, center and top to
keep the mat straight. Leaf is loosely placed in
between these two and covered with wet gunny
cloth.
Sericulture crops here suffer from the problem
of poor cocoon productivity. This is mainly
attributed to certain lapses which can be easily
addressed to.
A brief account of lapses leading to low cocoon
yield at farmers level is given below:
Programme planning :
It is observed that there is no fixed time
schedule or interval between the disinfection of
rearing places and the data of silkworm distribution.
Therefore, many a times, disinfection is done much
earlier which increases the changes of
recontamination of rearing places and often leads
to outbreak of diseases.
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Use of household equipments without disinfection:
Many of the farmers were found to be using
cots of their daily use as silkworm seat for making
the rearing beds, keeping domestic appliances within
the rearing premises and using them in rearings
without disinfecting.
Such practices render the silkworms to
succumb to contagious diseases, ultimately resulting
in poor cocoon crop.
Rearing hygiene :
It was observed that the rearers in villages do
not practice disinfection of their hands prior to
handling/feeding the silkworms. Unsterilized
handing is always detrimental to the silkworms as
various disease causing pathogens could be
transmitted.
Rearing bed cleaning :
Generally, the rearers carry out silkworm bed
cleaning operations directly with their hands. This
practice exposes the silkworms to injuries due to
rough handling and increases the changes of various
contagious diseases.
Use of bed disinfectants :
It was observed that the rearers in the field
don’t practice the dusting of slaked lime powder
over the bed of moulting worms to keep it dry. Due
to non-adoption of such practice, the early moulted
larvae start feeding on old leaves and grow faster
resulting in larvae of different sizes in a batch.
Management of such worms in a batch becomes
difficult due to difference in their rearing/feeding
requirements.
Ventilation :
Lack of cross ventilation at the rearing places
during the late age rearing, moulting and spinning
stages causes not only stagnation of flow of aircurrent, but also favours accumulation of harmful
gases expelled by the silkworms and the rearers
through respiration. Such stagnation of the air
increases humidity inside the rearing rooms
particularly when the silkworms are at the spinning
stage. It may also lead to mortality of the silkworms
either on mountages or half way spinning, resulting
in more flimsy cocoons.
Disposal of diseased worms :
Usually the farmers remove the diseased and
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dead silkworms by picking them up directly by their
hands instead of using bits of paper or old leaf when
they clean the silkworm beds or feed the worms.
There is also lack of proper disposal of diseased/
dead/discarded worms and silkworm litter/rearing
waste amongst many a farmers. The common
practier of throwing the diseased or dead silkworms,
rearing waste etc., along with the domestic garbage
in the vicinity of rearing place allows multiplication
of pathogens.
Mulberry leaf transportation and storage :
Farmers many a times, fetch the mulberry
leaves/shoots from distant places either exposed or
covered with a piece of dry cloth. It leads to fast
drying of leaves, making them less palatable and
unfit for consumption by the silkworms. Improper
leaf preservation also affects the quality and quantity
of cocoons.
Verification during cocooning :
It was also observed that farmers do not pay
much attention towards the ventilation during
spinning stage of silkworms. Besides, they moult
the worms over semi-dried area, which increases
the humidity in moulting place, thereby facilitating
infection by pathogens, which ultimately causes
mortality of the worms.
Keeping in view the above lapses, there is an
urgent need to be more vigilant and to educate/
convince the farmers to adopt the recommended
practices. The following tips would help them in
ensuring better silkworm crop:
 Timely disinfection of the rearing places and
equipments/appliances must be ensured.
 The rearing capacity of the farmer be judged
before hand and only suitable quantum of
silkworms should be distributed.
 Farmers should be helped in selecting a good
place/corner with good ventilation in their
houses for practicing sericulture.
 More emphasis should be given on maintenance
of hygienic conditions in the rearing rooms/
places, disposal of the diseased/dead
silkworms, silkworm litter, rearing waste etc.
 Timely application of bed disinfectants and
slaked lime to prevent the diseases.
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 Leaf should be transported with due care and
also preserved properly to retain the leaf quality
to the maximum extent possible.
 Proper and suitable mounting materials should
be used. Care more for aeration during
spinning.
 Timely guidance during the course of rearing
particularly before and after the moults and to
avoid starvation, will help the farmers to have
better rearing and crop.
It is a well-known fact that chawki rearing
plays an important role in the success of cocoon
crop production as it determines, to a large extent,
the degree of success in silkworm rearing. The
significance of chawki rearing is being realized more
and more in recent times, with the result that there
is a study improvement in the productivity of cocoon
crop harvests. The scientific method of rearing
involved in chawki is to secure maximum healthy
growth of worms so that they will not easily succumb
to diseases. The growth aspect is governed by
optimum temperature, relative humidity and leaf
moisture. Besides, the care in the form of providing
spacing, applying feed of particular nutritional level,
while preparing for moult, at moult and after moult
form the crucial aspect of successful rearing.
The major constraints encountered during
chawki rearing are more relative humidity and high
leaf moisture, thus leading to creation of humid
rearing beds and in turn provided room for fungal.
To overcome these problems, a progressive
sericulturist, Sri Annegowda adopted a model
method for chawki rearing.
New Method :
The new method involves using of a wooden
frame of 2 × 2´, to which a cotton net of 10 mm2
hole size is firmly fixed. Immediately after brushing,
newly hatched worms are fed with tender mulberry
leaves of 0.5 cm2 size. After 30 minutes of first
feeding the framed net is placed over the bed and
second feed is given by sprinkling tender mulberry
leaf bits over the net. The worms crawl on to the
leaf bits on the cotton net and rearing is continued
by giving recommended number of feeds. The bed
is daily spread using the fingers from the lower side
of the cotton net, which enables dropping of faecal
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matter from the bed and to increase aeration alld
reduce the heat developing in the bed. This method
of rearing worms on wooden framed cotton net can
be followed upto second instar. The later instar
worms are reared in the usual manner.
According to Shri Annegowde, the new
method of chawki rearing has the following
advantages:
 Handling of tiny and delicate worms is easy.
 The rearing bed is kept dry by spreading the
beds from lower side by using fingers,
 The rearing bed size can also be increased by
spreading from the lower side by fingers
without using chopsticks. So mechanical injury
to delicate worms can be avoided.
 Dead and diseased worms remain at the bottom
of the bed, so uniform growth of larvae can be
achieved,
 Good aeration is assured so that the fungal
infection to infant worms can be avoided,
 Transfer of chawki worms from place to place
is easy by holding the wooden frame, instead
of transferring the whole chawki, and,
 Wooden framed cotton net is simple, cheap and
home made.
Shri Annegowda gives more importance to
chawki rearing because he believes as he says, in
the “success of cocoon crop production depends on
chawki rearing”. During April 1989 and March
1990, Shri Annegowda has taken five rearings. He
harvested 378 kg of bivoltine cocoons from 654 dfls
and sold at an average rate of Rs. 138/per kg at the
bivoltine cocoon market, Bangalore, for seed
purpose. His gross income from one acre of
mulberry garden was over Rs. 52,100/ while
expenses amounted to nearly Rs. 15,000/ including
mulberry production and silkworm rearing. Leaving
him with a net earnings of Rs. 37,100/ this, he says
is because of the quality cocoons harvested by
adopting new method of chawki rearing than what
used to practice earlier.
All the same, during popularization of
technologies, it is learnt that farmers can give the
support even better than that achieved in the
laboratory, if the extension staff are trained and
geared up to apprise the farmers correctly about the
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technologies and do a continuous follow-up of the
programme. This also warrants the creation of
facilities like supply of quality incubated seeds to
the well equipped young silkworm rearing centers,
utilization of independent rearing houses, irrigated
mulberry garden, chawki rearing centers with the
facility of maintaining required humidity and
temperature.
In this appropriate technology, proper
disinfection of the rearing house, its surroundings,
appliances and practice of hygienic measures are
essential for raising successful bivoltine crop. Under
this project, disinfectant formalin is replaced by the
newly identified chemical called chlled chlorine dioxide mixed with slaked lime solution. This
chemical is least corrosive as compared to formalin
or the bleaching powder solution. The technology
also identifies the total quantity of disinfectant
required to be used in a rearing house of 100-200
dfls capacity. The bed disinfectant like VIJETHA,
developed at CSR & TI, Mysore kills all the
pathogens of Grasserie, Flacherie, Mus-cardine and
Pebrine diseases in the rearing bed. This powder
has to be dusted on the silkworms after each moult,
half-an-hour to one hour prior to resumption of
feeding as well as during the 3rd day of 5th age.
Chawki or young age rearing has been
identified as the most crucial period for bivoltine
silkworm rearing since it ensures the crop stability
and higher cocoon yield. Through research, it is
found that chawki rearing should be done in a
separate rearing house having all facilities like
maintenance of constant temperature and humidity
as well as full disinfection and use of bed
disinfectant. The young age chawki rearing center
is recommended for catering to the needs of cluster
of farmers (10-20), since all the farmers cannot
maintain such a proper hygienic condition and
provide optimum environmental conditions for
young age worms.
SIGNIFICANCE OF THE WORK
Silk obtained from mulberry silkworms has its
impact not only on the heritage and culture but also
on the commerce of our country. Innumerable
possibilities are there to explore the innovative
methods and procedures which should be
compatible with the existing ones. Living beings are
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integral part of their environment. Therefore,
scientific study of mulberry silkworm verities in its
habitat will be beneficial for silkworms as well as
for human beings not only by improving the
economy of the state but also by providing the much
needed employment to the rural women and landless
laborers. The present work is an humble effort to
fill the lacuna in the present knowledge and to enrich
it along with the practical possibilities.
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ABSTRACT
TheA simple, rapid and sensitive spectrophotometric method has been
developed for the determination of Cu (II) by using N-Benzoyl
Thioureathiosemicarbazonesynthesized and characterized by elemental and
spectral analysis. MAAPHE extractsCu(II) quantitatively(99.5%) into
chloroform from an aq. solution of pH range 5.5-6.5 . The chloroform extract
shows an intense peak 450nm (max). Beer’s law is obeyed over the Cu(II)
concentration range 0.1-4.2 µg/ml. The Sandell’s sensitively and molar
absorpitivity for Cu-MAAPHE system is 0.00252µg cm-2 and 25700 L/mol/
cm respectively. The composition of extracted species are found is 1:2
(Cu:MAAPHE) by Job’scontinuous variation and mole ratio method.
Interference by various ions has been studied. The proposed method has
been successfully applied for determination of Cu(II) in alloy .
Key Words : Extractive Spectrophotometry, Copper(II), MAAPHE, Alloy.

INTRODUCTION
Copper is most important transition metal after iron
and has a history of use that is 10,000 years old. In
ancient India, Copper was used in holistic medical
science. Ancient Egyptians used copper for
sterilizing wounds and drinking water for headache,
burns and itching. It distributes widely in anima
tissues and is also one of the essential element in
human body. Therefore lack of copper in the body
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results in health problems such as anemia,
leucoderma etc. Abnormality of copper metabolism
in the body causessome hereditary diseases. It is an
essential element only at very low levels and is toxic
at higher levels in plants. In plant physiology it is
essential as a component of a number of different
plant enzymes1. As far as most living organisms are
concerned, copper at about 40ng/ml is needed for
their normal metabolism. Hence it is necessary to
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seek highly sensitive accurate and selective
analytical methods for quantitative determination
of copper at trace levels. Copper (II) forms chelate
complex with many organic reagents which are
bonded through Nitrogen, Oxygen and Sulphur
atoms.
Solvent extraction technique has grown into
one of the most promising method in the separation
of metal ions at trace level because of its simplicity,
rapidity and versality.
Among the Various reagentthiosemicarbazone
complexes can be used in selective and sensitive
determination of Copper ions.2-6The present paper
describes very selective, sensitive, direct and
derivative spectrophotometric methods for
determination of micro amounts of copper in
aqueous DMF medium by complexing with NBenzoyl thioureathiosemicarbazone (MAAPHE).
EXPERIMENTAL
The absorbance measurements were made on
Shimadzu UV Spectrophotometer.An ELICO-LI
127 pH meter was employed for pH-measurements.
A stock solution of Cu(II) was prepared by
dissolving accurately weighed copper sulphate in
water containing sulphuric acid and it
wasstandardized by gravimetrically7. Working
solutions of Cu (II) were made by suitable dilution
. All the reagents used were of AR grade and all the
solutions were prepared by doubly distilled water.
Synthesis
of
N-Benzoyl
Thiourea
Thiosemicarbazone (MAAPHE) :
The reagent MAAPHE(1,6-Dimercapto-1,6Diamino-2,4,5-Triaza-3-Phenyl-3-Hexene) was
prepared by refluxing equimolar concentrations of
Thiosemicarbazide and N-Benzoyl Thiourea in
ethanolic medium for 3 to 4 hours. The resulting
products were cooled and filtered. Silky crystals
were obtained. The crystals were washed
successively with DMF, cold ethanol and dried in
vaccuo and analysed (m.p.= 232±2 0C) as
C9H11N5S2. 8
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Procedure for the extraction and separation of
Cu (II) :
An aliquot solution containing 1-100µg of Cu
(II), 1 ml of 1% solution of MAAPHE prepared in
DMF were mixed in 25 ml beaker. The pH of
solution was adjusted to the desired value with dilute
solution of HCl/NaOH, keeping the total volume to
10 ml with distilled water. The resulting solution
was then transferred into 125 ml separatory funnel.
The beaker was then washed with 5 ml portion of
organic solvent an each washing was added to the
solution in the separatory funnel. After the
separation of two phases pH of the equilibrated
aqueous phase was measured and copper content in
each
phase
was
estimated
by
Diethyldithiocarbamate method5.
The extraction was carried out with
different solvents to find out the best extracting
solvent.On the basis of copper content inaquous and
organic phase extraction coefficient and percentage
extraction was calculated.
Procedure for the extractive spectrophotometric
determination of Cu(II):
To an aliquot of aq. solution containing 1-100
µg of Cu(II), 2ml of buffer solution of pH 6.0 and
1ml of 1% solution of MAAPHE prepared in DMF
were added. The volume of solution was made upto
10ml with distilled water. The solution was then
equilibrated with 10 ml of chloroform and the phases
were allowed to separate the chloroform extract was
collected in 10ml standered measuring flask and
made upto mark. The absorbance of chloroform was
measured at 450nm against reagent blank prepared
under identical condition. The measured absorbance
was used to compute the amount of Cu(II) present
in the sample solution from predetermined
calibration curve. To study the effect of other ions,
the respective foreign ions were added to aq. phase
before the extraction and adjustment of pH.
Procedure for the determination of Copper(II)
in Alloy sample:
For the determination of Cu(II) in Al-Alloy
0.1-0.2g sample of Al- Alloy was dissolved in
boiling with 10ml of aqua regia. The resulting
solution was evaporated to dryness and the residue
was dissolved in 10ml of 1M dilute HCl filter, if
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required. The resulting solution was diluted to
250ml of distilled water. 1ml ofaliquot of this
solution was analyzed for Cu(II) by the above
procedure.
RESULTS AND DISCUSSION
Copper could be extracted by MAAPHE into
chloroform from an aqueous solution of pH 5.8 to
7.5 . The organic solvents used for extraction of
Cu(II) can be arranged on the basis of their
extraction coefficient and % extraction value as:
chloroform>ethylacetate>toluene>benzylalcohol>
carbontetrachloride>nitrobenzene>benzene>nitro
methane etc.
Chloroform was found to be the best
extractivity solvent hence, it was selected for the
extraction throughout the work. The chloroform
extract of Cu:MAAPHE complex showed an intense
peak 418nm (fig.1). The absorbance due to the
reagent is negligible at this wavelength, so the
absorption measurement were taken at this
wavelength. The results shows that the system
confirmed to Beer’s law at this wavelength over a
Cu(II) concentration range of 0.1 to 4.2µg/ml (fig.2).
The molar absorptivity and Sandell’s sensitivity of
the extracted complex on the basis of Cu(II) content
was calculated to 25700 L/mol/cm and
0.00252µgcm-2. It was found that 1ml of 1%DMF
solution of MAAPHE was sufficient to extract
100µg of Cu(II).The colour of chloroform extract
was found to be stable at least 36hours at room
temperature.
Cu(II) (60µg) was determined in the presence
of other ions. The following ions in the amount
indicated, did not interfere in the
Spectrophotometric determination of Cu(II)
(60µg):10mg of each Mg(II), Ca(II), Li(II),Sr(II),
Ag(II), Mo(VI), Ba(II) etc. 20mg each of chloride,
bromide, fluoride, sulphite, sulphate, phosphate,
nitrate, acetate, etc. interference due to citrate,
tartarate and oxalate could be removed by adding
sodium molybdate.
The composition was found to 1:2
(Cu:MAAPHE) by Job’s continuous variation
(fig.3) and the mole ratio method.
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The precision and accuracy of the method were
tested by analyzing the solution containing a known
amout of Cu(II) following the recommended
procedure. The average of 10 determination of 10µg
of Cu(II) in 10ml of solution was 10.01µg which is
varied between 9.8µg and 10.22µg at 95%
confidence limit and the standard deviation was
±0.21. The proposed method has been applied for
determination of Cu(II) in aluminium alloy.
The result of the analysis of the samples were
compared with those obtained by the
diethyldithiocarbonate method15 for Cu(II).
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CONCLUSION
The proposed method can be used for precise
determination of copper at µg level. It offers
advantages like reliability, reproducibility and good
sensitivity, in addition to being simple and minimum
iterferences. The results obtained are in good
agreement with the certified valueand are
comparable to these obtained by known method.
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“SYNTHESIS AND SPECTRAL STUDIES OF Co(II) AND Ni(II)
COMPLEXES WITH SCHIFF BASE LIGAND 1,6-DIMERCAPTO-1,6
DIAMINO-2,4,5-TRIAZA-3-PHENYL-3-HEXENE”
A

MRINAL CHANDRA & BH.C. RAI
(A) Department of Chemistry, Jai Prakash University, Chapra-841301
(B) University Department of Chemistry, B.R.A. Bihar University, Muzaffarpur
ABSTRACT
Complexes of 1,6 Dimercapto 1,6 Diamino 2,4,5 Triaza 3Phe nyl 3-hexe ne (MAAPHE) with bivale nt me tal ion of
composition [ML2]X 2 M= Co(II) and Ni(II), X=Cl-, Br-, NO3- have
been synthesized and characterized using physico-chemical
and spectroscopic data. The ligands were found to be neutral
tridentate chelating ligand for the metal ions and the complexes
are found to be octahedral in geometry.
Keywords : 1,6-dimercapto-1,6-diamino-,2,4,5-triaza-3phenyl-3-hexene; Co(II) and Ni(II) complexes, Tridentate,
Octahedral.

INTRODUCTION
Schiff bases and related complex compounds have
gained importance because of their uses in
analytical, biological, biochemical and antimicrobial
system due to presence of multiheterofunctional
group1,2. When such ligands are complexed with the
metal ions they enhanced antibacterial activities.
The present progress of synthesis and
characterization of a series of complexes of Co(II)
and Ni(II) with MAAPHE are reported.
EXPERIMENTAL
All the chemicals used were of AR grade. Solvent
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used were double distilled. The Schiff base ligand
1,6-dimercapto-1,6-diamino-,2,4,5-triaza-3-phenyl3-hexene (MAAPHE) was derived by refluxing
equimolar concentration of thiosemicarbazide and
N-Benzoylthiourea in ethanolic medium for 5 hours.
The resulting products were cooled a raw silky
crystals were separated. The crystal were filtered,
washed successively with DMF, cold ethanol and
dried in a vaccum desicator over fused CaCl2 and
analyzed (m.p. = 232 ± 2 0C, yield 70%) as
C9H11N5S 2 and gave satisfactory C,H,N and S
analyses.
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Elements
C
H
N
S

Table 1
Found %
42.62
4.35
26.75
25.31

Calculated %
42.68
4.34
26.66
25.29

Preparation of the complexes
The complexes of Co(II), and Ni(II) have been
formed by refluxing together Schiff base ligand
MAAPHE with metal salts in molar ratio 2:1 of the
type [M(MAAPHE)2]X2 where M=Co(II), Ni(II)
and X=Cl -, Br -, NO 3- etc. The solid coloured

complexes are separated on cooling, were filtered,
washed with ethanol and dried.
All the experimental details gave satisfactory
C,H,N,S and metal analyses.
The IR spectra were recorded on Beckmann
IR-20 spectrophotometer using KBr pellets. The
molar conductivity were carried out on conductivity
bridge using 10-3M DMF solution, magnetic moment
were determined by Gouy method using
Hg[Co(CNS)4] as a calibrant.
The analytical data, colour, magnetic
susceptibility electronic spectra and conductivity are
recorded in Table 2.

Table 2
Compound / colour

% of Analysis found (cal.)
M
C
N

MAAPHE (silky)
(Silky)

H

S

42.62
(42.68)

26.75
(26.66)

4.35
(4.34)

25.31
(25.29)

µ eff
B.M.

Molar cond.
-1cm2mol-1

max
(electronic)

[Co(MAAPHE) 2]Cl2
(green)

9.22
(9.27)

34.02
(33.96)

21.98
(22.01)

3.48
(3.46)

20.32
(20.12)

5.21

155

16750,
26000

[Co(MAAPHE) 2]Br 2
(yellowish green)

8.05
(8.13)

29.71
(29.79)

19.34
(19.31)

3.08
(3.03)

17.60
(17.65)

5.28

159

17000,
25500

[Co(MAAPHE) 2 ](No3) 2
(brown)

8.47
(8.56)

31.39
(31.34)

20.37
(20.32)

3.10
(3.19)

18.63
(18.58)

5.17

164

17200,
26300

[Ni(MAAPHE) 2]Cl2
(green)

9.16
(9.23)

33.89
(33.97)

22.11
(22.02)

3.48
(3.46)

20.09
(20.14)

3.01

148

13200,
18950,
22450

[Ni(MAAPHE) 2]Br 2
(deep green)

8.13
(8.09)

29.76
(29.80)

19.25
(19.31)

3.10
(3.03)

17.59
(17.66)

2.95

144

13900,
18750,
26100

[Ni(MAAPHE) 2 ](No3) 2
(yellowish green)

8.60
(8.52)

31.31
(31.36)

20.29
(20.33)

3.21
(3.19)

18.49
(18.58)

3.09

148

14200,
18750,
25700

RESULTS AND DISCUSSION
The IR spectra of the ligands MAAPHE as well as
the metal complexes have been measured in the
region 4000-200 cm-1 shown in Table 3
The spectra of the ligand exhibits a group of strong
and broad bands in the range 3400-3100 cm -1 of
combined mode of nN-H, nS-H and nNH2 suggesting
ligands to exist in Thioketo/Thiol form in the solid
state. These bands are not affected in the spectra of
The Scientific Temper Vol-VIII, 2017

the complexes indicating the non participation of
amino group. The ligand molecules contains NCSH
and HNCS units, suggesting thiomide bands in IR
spectra3. The bands at 1695 cm-1 and 950 cm-1 are
assigned to nC=N and nN-N respectively4.
In IR spectra of ligands a band observed around
1680 cm – 1695 cm-1 with decreased sharpness and
intensity indicating the participation of azomethine
nitrogen in complexation5-8. The nN-N band in the
complexes appears at 900-925 cm-1 showing red
96

Table 3
IR spectra of Co(II) & Ni(II) complexes
Compound

n N-H + nN-H2 + nS-H

n C= N

n C= S

n N-N

n M-S

MAAPHE
[Co(MAAPHE)2]CL2
[Co(MAAPHE)2]Br 2
[Co(MAAPHE)2](NO3)2
[Ni(MAAPHE)2]CL2
[Ni(MAAPHE)2]Br2
[Ni(MAAPHE)2](NO3)2

3400-3100 cm-1
3400 – 3100 cm-1
“
“
“
“
“

1695 m,b
1685 m,b
1680 m,b
1690 m,b
1690 m,b
1685 m,b
1680 m,b

780 m,b
710 m,b
715 m,b
710 m,b
715 m,b
720 m,b
715 m,b

950 m
915 m
910 m
915 m
900 m
910 m
930 m

410 m
400 m
410 m
415 m
405 m
410 m

shift as compared to the ligand. The n C=S band at
780 cm-1 in the ligand also experiences a downward
shift9 in the metal complexes and appears at 710
cm-1. It suggests that participation in co-ordination
of the thione sulphur metal ions. In the far IR region
new additional bands in the region 450-455 cm-1
and 400-420 cm-1 may be assigned to nM-N and nMrespectively10-12.
S

n M-N
455 m
450 m
450 m
450 m
455 m
450 m

in the range 140-170 ohm-1 cm2 mol-1.
On the basis of above discussion on the spectral
results vide supra the complexes may be assigned
octahedral geometry and MAAPHE ligands behaves
as tridentate NSS donor.
H
N
H2N

The electronic spectra of Co(II) complexes have
been reported having ligand field transitions appears
in the visible region being intense 4T1g(P) ß 4T1g (F)
in the region 16600 cm-1 – 17500 cm-1 and the
change transfer band spreading over, the region
25500-28000 cm-1 which indicates the octahedral
geometry, which are further supported13-15 by high
meff value of [Co(MAAPHE)2]X2 type compound
possesses 5.11 to 5.30 B.M.

Ph
C

C

S
H2N

C=S

HN

Ph

N
M

N

S

C

C
N

NH
S=C

NH2

X2

NH2

H

The electronic spectra of Ni(II) complexes consist
of three bands in the region 13000-14000 cm -1
[3T2g(F)  3A2g(F)], the next one in the vicinity of
20000 cm -1 [3T2g(F)  3A2g(F)] and the strong
intense band near to 26000 cm-1 (3T1g (P)  3A2g
(F). The magnetic moment value of
[Ni(MAAPHE)2]X2 is in the range of 2.9 – 3.15
B.M. suggest octahedral geometry16.
Conductivity of the complexes of the type
[M(MAAPHE)2]X2 were measured in the solvent
dimethyl formamide at the concentration 10-3 M and
all the complexes were found to be electrolyte17 in
nature of the 1:2 type and conductivity values are
The Scientific Temper Vol-VIII, 2017

M=Co(II), Ni(II), Ph=Phenyl, X=Cl-, Br- & NO 3-
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“SPECTRAL STUDIES & ANTIMICROBIAL STUDIES ON Cu(II)
WITH SCHIFF BASE CONTAINING SNS DONOR LIGANDS”
MRINAL CHANDRA
Jai PrakashUniversity, Chapra (841301).

ABSTRACT
Complexes of the ligand 1,6-Dimercapto-1,6-Diamino-2,4,5-Triaza-3Phenyl-3-Hexene with Cu(II) metal ion of composition [ML2]X 2 M= Cu(II)
X=Cl-, Br-, ClO4-, CH3COO-, NO3- have been synthesized by the condensation
of metal salt with the ligand (MAAPHE) in the molar ratio 1:2 in an ethanolic
medium and it is characterized by elemental analysis, molar conductivity,
IR, electronic spectra and magnetic susceptibility. IR spectral data suggests
that the ligand behaves as tridentate SNS donor site. The ligand complexes
were treated for their antimicrobial, antifungal activities against A flavus
and A niger by cup diffusion method. The MIC values in molar concentration
(x10 -4) of ligand and its complexes is in the range 0.186 – 0.250. Metal
complexes have been found to show an appreciable increase in their
antimicrobial activities in comparison to ligand.
Keywords : Cu(II) complexes, MAAPHE, SNS Donor site, Antimicrobial.

INTRODUCTION
Metal complexes of ligands containing S and N
donor atoms are known to possess antimicrobial,
antifungal1 activities due to presence of multihetero
functional group2. In continuation of previous work3
coordination compound with thiosemicarbazide and
related ligands have received great attention due to
their existence in tautomeric form.
The present paper describes the synthesis of Cu(II)
complexes with SNS donor atom of ligand
MAAPHE.
The Scientific Temper Vol-VIII, 2017
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C=S
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H

N

SH

Thioenol

H Thioketo
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EXPERIMENTAL
All the chemicals used were of AR grade. The ligand
and metal complexes were analysed according to
standard methods4.
Preparation of the ligand
The Schiff base 1,6-Dimercapto-1,6Di a mi n o-2,4, 5-Tri a z a -3-Ph en yl -3-h exen e
(MAAPHE) was prepared by refluxing equimolar
concentration of thiosemicarbazide and N-benzoyl
thiourea in ethanolic medium for 5 hours. When the
reaction was complete the volume of the mixture
was reduced to half. On cooling the solution
overnight in a refrigerator raw silky crystals
separated out. The crystals were filtered and washed
several times with cold ethanol. It was dried over
fused CaCl2 and analysed (m.p. = 232 ± 20C yield =
70%) as C9H11N5S2.
H
H 2N

Ph

N
C

C

H
+

S

O

H 2N

N

N-Benzoyl thiourea

NH 2

C
S

RESULTS AND DISCUSSION
The IR spectra of the ligands MAAPHE as well as
the metal complexes are recorded in the region
4000-300 cm-1. The ligand can coordinate with metal
ions through thione sulphur and azomethine N-atom
of thiourea and thiosemicarbazide moiety.
The spectra of ligand exhibits a group of strong and
broad bands in the range 3400-3100 cm -1 of
combined mode of n(N-H), n(S-H) and nNH2 suggesting
the existence of tautomeric form.
The IR spectra of ligands exhibits two strong and
broad bands at 1695 cm-1 and at 780 cm-1 which
may be assigned to n(C=N) and n(C=S)5-6. These bands
after complex formation go into red shift which
indicates coordination may takes place through
azomethine N-atom as well as thione sulphur atom
of the ligand7-8. The n(C=S) band at 780cm-1 in the
ligand experiences a downward shift9 in the metal
complexes and appears at 710-700 cm-1. The bands
of 950 cm-1 is assigned to n(N-N) showing red shift at
925 –910 cm-1 after complextion. In the far infrared
region new additional bands in the region 455-450
cm-1 and 420-410 cm-1 may be assigned to n(M-N) and
n(M-S) respectively10.

Thiosemi carbazide
H
reflux

H 2N

N

Ph

C

C

S

N

H
N
S

N-Benzoylthiourea

C

NH

2

thiosemicarbazone

(1,6 -Dimercapto -1,6 -Diamino 2,4,5 -Triaza -3-Phenyl -3-hexene)

Preparation of the complexes
The hot ethanolic solution (15 ml) of corresponding
metal salt (0.01 mol) was mixed with the ligand
(0.02 mol) and heated on waterbath for 3 to 4 hours.
On cooling to 00C a coloured complex separated
out in each case. The same was filtered washed with
50% ethanol and dried in vaccuo and analysed. In
addition to this central metal atom along with the
ligand various complexes also prepared by taking
different salt of Cu(II) metal.
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The electronic spectra of all the Cu(II) complexes
exhibits at broad single band spreading in the region
21000-16750 cm-1 and charge transfer band in the
vicinity of 26000-25400 cm-1 which may be assigned
2
to transition
Eg ------ 2T2g
suggesting octahedral environment around Cu(II)
complexes. The magnetic moment values of Cu(II)
complexes further confirmed by the meff values in
the range 1.65 to 1.78 B.M. The molar conductivity
measurement in the region 120 – 127 Ohm-1 cm2
mol -1 indicates that complexes of type
[M(MAAPHE)2]X2 were measured in solvent found
to be electrolytic in nature 1:2 type.
The antibacterial activity and antifungal activity of
the ligands and its complexes (0.1 and 0.2 % per
tests) were checked by S Aurus (Gram negative)
and E. Coli (Gram negative); A flavus. by cup
diffusion method 11. The MIC values in molar
100

concentration (x10-4) of the ligand and its metal
complexes is in the region 0.186-0.250. The data
indicate that the metal complexes are more potent
in inhibiting growth of micro-organism than the
ligand. Better activities of the complexes as
compared to free ligand could be understood in
terms of chelation theory12.
The proposed geometry or stereochemistry of the
complexes will be as follows.
H
N
H2 N

Ph
C

C

S
H2N

C=S

HN

N
M

N

NH2

X2

S

C
Ph

NH
S=C

C
N

NH2

M=Cu(II)
X=Cl -, Br-, ClO3-,
CH 3COO-, NO3-
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